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Abstract

Background: The COVID-19 pandemic and the precautionary restrictions targeting the
transmission of the virus resulted in a high psychological burden for the public and might
have potentially affected health-related behaviour, including alcohol use. Some studies have
identified personality traits (especially extraversion), loneliness, and gender as contributing
factors to drinking patterns. This study examined changes in alcohol use before and during the
pandemic and whether there was a difference between men and women, people with high,
moderate, or low extraversion, and individuals who were lonely or not.

Methods: The sample of 3671 Dutch citizens from the LISS Panel‘s longitudinal quantitative
study provided information about demographics and variations in alcohol use, extraversion
and loneliness from 2018 to 2021. Mixed-design ANOV As were conducted to investigate

the effect of gender, extraversion, and loneliness on alcohol use over time. A multiple linear
regression analysis was performed to detect whether loneliness and gender act as confounding
variables between extraversion and alcohol use.

Results: Alcohol use showed to remain stable from 2018 to 2021. Extraversion and time,
loneliness and time, and gender and time each had no significant interaction effect on alcohol
use. Those scoring highly in extraversion drank more than those scoring moderately or low.
Participants labelled as not lonely also consumed more alcohol than those categorized as
lonely. Overall, men drank more than women. Gender and loneliness did not act as
confounding variables in the relationship between extraversion and alcohol use.

Discussion: It seems that neither the COVID-19 pandemic nor differences in extraversion,
loneliness, and gender had as high of an impact on alcohol consumption as expected. The
results of other studies investigating the same topic may have been different due to different
questionnaires, data collection methods or characteristics of the samples. Since extroverts
enjoy social interactions, and drinking is correlated with social acceptance and sociability,
those with a high extraversion score appeared to drink more. As alcohol cultivates social
bonds, and people drink because they experience positive emotions, it would explain why
people who were not lonely drank more. Lastly, gender differences might exist due to

physiological differences, gender roles and different risk perceptions.
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Changes in Alcohol use in the Netherlands before and during the COVID-19 pandemic:
exploring the Effects of Personality, Loneliness and Gender

In December 2019, the first outbreak of the novel coronavirus called Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) was registered in Wuhan, China and has
since rapidly spread around the world (Neill et al., 2020). It is responsible for coronavirus
disease 2019 (COVID-19), a highly contagious and infectious disease characterised by
symptoms such as fever, cough, tiredness, and difficulty in breathing (Chodkiewicz et al.,
2020). As time passed, transmission rates rose and the World Health Organization declared
the COVID-19 outbreak a pandemic by March 11th, 2020 (Aschwanden et al., 2021). The
virus’s outbreak has created a serious public health threat due to large numbers of infections
and high mortality rates worldwide (Aschwanden et al., 2021). As of March 22nd, 2022,
469.212.706 infections and 6.077.252 deaths have been registered, with numbers still growing
(World Health Organization, n.d.). Hence, several countries reacted by imposing
precautionary restriction measures to reduce transmission and slow the spread of SARS-CoV-
2 (Gubler et al., 2021). Citizens were instructed to engage in social distancing, lockdowns
were imposed, and stores, universities, schools, restaurants, etcetera were closed, resulting in
people being isolated for long periods (Singh & Singh, 2020, Clay & Parker, 2020). These
physical distancing interventions led to drastic modifications of lifestyle behaviours
accompanied by increased psychological distress, uncertainty, concern about the situation and
isolation (Arora & Grey, 2020). In turn, this may result in adverse changes in health
behaviours, such as sleep problems, worsened eating habits, and misuse of drugs, tobacco,
and alcohol (Cancello et al., 2020). Alcohol consumption, in particular, may have been
subject to rapid changes, as it is the most commonly consumed psychoactive drug, which also
enables temporary relief from unpleasant emotions and tends to increase during times of crisis
(Niedzwiedz et al., 2021; Guo et al., 2001). This study aims to investigate if there are changes

in alcohol consumption before and during the pandemic using longitudinal data from the
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Netherlands. Further, it will also be examined whether the personality trait extraversion,
gender and loneliness can be accounted for possible changes in drinking patterns since the
COVID-19 pandemic started, as these have already been considered factors associated with
health behaviours in pre-pandemic studies.

The Netherlands experienced the COVID-19 outbreak at about the same time as other
European countries, starting with the first wave in mid-March 2020 and shortly after imposing
restrictions to dim the spread of the virus (Engstrom et al., 2021; Wallenburg et al., 2022).
Many COVID-19 patients required hospitalised care, and death cases became more frequent
(Wallenburg et al., 2022). To “flatten the curve” of COVID-19 cases, which primarily means
to slow the virus’ spread, an “intelligent COVID-19 lockdown” was implemented (Yerkes et
al., 2020). This approach involved cancelling events, closing schools, universities, restaurants
and bars, imposing self-quarantine, and internal travel restrictions (Engstrom et al., 2021; van
Zyl, 2021). However, if citizens adhered to a distance of 1.5 metres, they could still meet
others and move around (van Zyl, 2021). The Dutch approach has been considered milder
than that of other European countries, as emphasis lay on the citizens' responsibility and sense
of morality (Yerkes et al., 2020). Prime Minister Mark Rutte justified this decision by
declaring that a total lockdown, as had been implemented by China or Italy, was “unrealistic”
and also “not fitting the ‘sober Dutch’” (Boin & Lodge, 2021, p. 1139). The Netherlands is
regarded as more open and egalitarian and has a high reputation for institutional trust, which
allowed the government to draw on softer measures and civic mindedness (Pattyn et al.,
2021). Yet, measures became more strict in the third lockdown than during the first and
second, due to new spikes of infections (e.g. a period of 4 months (January 23, 2021- April
28, 2021), an implementation of an evening curfew and closure of unessential shops and
schools) (Ori et al., 2022; Government of the Netherlands, 2021; Deutsche Welle, 2021).

Substantially, those measures were intended to protect citizens' health, but along with

the pandemic, they started and continue to cause, extensive psychological pressure and other
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health-related problems for a considerable number of people (Li et al., 2020). Citizens were
forced to adapt to an unknown situation and deal with concerns regarding finances, health,
abrupt changes in their social life, unpleasant emotions, and uncertainty (Gubler et al. 2021,
Chodkiewicz et al., 2020). As a consequence, and evidenced by plenty of scientific studies,
these measures have led to increased stress levels and a higher prevalence of anxiety,
depression, stress, post-traumatic stress disorder and disturbed sleep (Vall-Roqué et al., 2021;
Xiong et al., 2020; Salari et al., 2020; Alzueta et al., 2021). To quote Vall-Roqué et al. (2021),
“although the COVID-19 crisis is, in the first instance, a physical health crisis, it has the seeds
of a major mental health crisis as well” (p. 1).

Similar findings were found regarding mental health among the Dutch population. For
instance, De Vroege and van den Broeks (2022) examined the mental well-being of Dutch
healthcare professionals by means of a cross-sectional online survey and found that poor
work-life balance, the imposed restrictions, and the pressure of caring for more infected
patients contributed to an increase in stress, anxiety, and depression. Another study with a
longitudinal design discovered higher rates of anxiety and depression during COVID-19
lockdowns, as well as increased suicidal ideation among young adults, but also a decrease in
prevalence rates after restrictions were loosened (Ori et al., 2022). However, there are also
some studies which claim that mental health issues did not increase in the Dutch population.
In Van der Velden et al. 's (2021) longitudinal study, anxiety and depression rates declined
slightly, but significantly during the outbreak compared to the pre-outbreak level. Other cross-
sectional studies also reported improvements in participants' mental health following the first
wave of the pandemic (e.g., Gijzen et al., 2020; Pan et al., 2021). A possible explanation
could be that lockdown measures likely contributed to fluctuations in the mental health of
Dutch citizens. While depression and anxiety rates remained stable or decreased during the
first lockdown because Dutch citizens enjoyed more freedom than other European countries,

prevalence rates significantly increased when measures became stricter and lockdowns were
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prolonged (Van der Velden et al., 2021).

Overall, this long-lasting period of adversity and distress brought on by the pandemic
had led to variable resonances among individuals (Volk et al., 2021). The term “coping
response”, which is used in this context, describes the individual style of dealing with an
unpleasant or stressful event and concerns problem-solving, support seeking, evaluation of the
situation, and avoidance (Volk et al., 2021; Carver & Connor-Smith, 2010; Folkman &
Moskowitz, 2004). While some cope adaptively by taking preventative actions to minimise
health risks as much as possible, others respond maladaptively by not adhering to the released
measures, having elevated anxiety about COVID-19 or engaging in unhealthy lifestyle habits,
for instance, increasing their alcohol consumption (Volk et al., 2021).

Alcohol is a common substance used to enable relief from negative emotions and cope
with stress and there is scientific evidence stating that alcohol consumption tends to increase
during highly stressful circumstances like economic crises and periods of disaster
(Chodkiewicz et al., 2020; Callinan et al., 2021, Neill et al., 2020). Accordingly, Rehm et al.
(2020) also suggest that the COVID-19 pandemic might have worsened alcohol consumption
due to the emerging uncertainty, social isolation, financial issues and increase in
psychological distress. Especially in this period of isolation, alcohol misuse, relapse or
developing alcohol use disorder may follow (Clay & Parker, 2020). Additionally, alcohol use
after crises does not necessarily return to normal levels but can remain elevated if not
intervened (Neill et al., 2020). Alcohol misuse increases the likelihood of domestic incidents,
negatively affects the immune system, aggravates psychological symptoms and contributes to
about 3 million deaths globally each year, making it one of the most preventable causes of
death (Clay & Parker, 2020; Bollen et al., 2021). Since the COVID-19 pandemic and
restrictions represent a high psychological burden for the citizens, it should be considered that
these might even exacerbate the issue of alcohol abuse.

A few studies already found alterations in alcohol consumption since the outbreak of
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the pandemic, but the picture is mixed as to how drinking habits had changed in the
population. Some studies suggest that the overall alcohol use may have dropped during the
pandemic (Kilian et al., 2022; Sohi et al., 2022; Plata et al., 2022). This could be explained by
the reduced availability of alcohol (e.g., closing of bars and restaurants) and limited drinking
occasions due to limited social gatherings (Kilian et al., 2022; Sohi et al., 2022). On the other
hand, a meta-study by Acuff et al. (2022), which examined 128 scientific studies about
changes in alcohol use across 58 countries, revealed that the COVID-19 pandemic impacted
drinking behaviour and either “interrupted decreasing population-level drinking trends in
some countries and escalated increasing population-level drinking trends in others” (p. 12).
Other cross-sectional studies also found that after stay-at-home orders were released,
beverage sales and alcohol consumption increased across many states (Barbosa et al., 2021;
Wessely et al., 2022).

As Chodkiewicz et al. (2020) investigated common factors of those who increased
their alcohol consumption by means of a longitudinal study, they found poor mental health,
suicidal thoughts, using alcohol for stress management, and increased alcohol intake pre-
outbreak to be particularly important, which has also been observed in other studies (Kilian et
al., 2022; Sohi et al., 2022; Schmits & Glowacz, 2022). There are also dozens of other
common risk factors for alcohol misuse identified by literature (e.g., genetic predisposition,
poor family management, early age of initiation, positive attitude towards drug use, certain
psychological conditions and personality) (Juergens, 2021; Hawkins et al., 1997; Ray et al.,
2006). Since the COVID-19 pandemic has the potential to exacerbate the risk of excessive
alcohol consumption, it is also essential to identify possible factors for developing unhealthy
drinking patterns to tailor education and intervention programs for those who are at risk (Neill
et al. 2020).

According to research, personality traits appear to influence health-related behaviours

(Aschwanden et al., 2021). Even though little evidence exists, it is also assumed that
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personality traits may predict pandemic-related behaviour during the COVID-19 pandemic
(Kekéldinen et al., 2021). Personality traits can be defined as “’relatively stable patterns of
thinking, feeling, and behaving and they have been shown to drive behaviour even in highly
controlled situations” (Kekélinen et al., 2021, p. 2) The Five-Factor Model (FFM), a popular
model explaining dimensions of personality, captures significant features of five fundamental
traits: Agreeableness (e.g. the tendency to be appreciative, forgiving, generous, trusting),
extraversion (e.g. the tendency to be active, outgoing, talkative, enthusiastic), neuroticism
(e.g. the tendency to be anxious, tense, unstable, self-pitying), openness (e.g. the tendency to
be curious, imaginative, insightful, original, artistic) and conscientiousness (e.g. the tendency
to be efficient, organised, reliable, planful, responsible) (McCrae & John, 1992).

Extraversion is one personality trait Volk et al. (2021) indicate as being highly
relevant for coping responses to COVID-19 and the imposed measures. For instance, Volk et
al. (2021) suggest extroverts as more optimistic concerning upcoming challenges of the
COVID-19 pandemic. Furthermore, extraversion has been considered a protective factor for
people's well-being and against stress (Bellingtier et al., 2021). Individuals scoring higher in
extraversion tend to be more socially engaged, enjoy social activities, and have a more
extensive social network compared to introverts and consequently feel less lonely and
experience less negative affect (Gubler et al., 2021). Besides, extraversion is linked to higher
peer support and higher social status, but extroverts also experience more likeability,
popularity and more positive affect compared to introverts (Buecker et al.,2020, Gubler et al.,
2021).

However, current scientific findings do not yet provide any definite conclusions as to
how extroverts have been affected by the COVID-19 restrictions. A cross-sectional study
showed that people high in extraversion reported feeling less anxious, depressed and
concerned, and also found a positive association between extraversion and adaptive coping

(Gubler et al., 2021). One possibility might be that extroverts tend to get more social support
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to rely on during a crisis (Gubler et al., 2021). Other findings suggest that extraversion was
linked to reduced well-being and higher levels of loneliness (Entringer & Gosling et al., 2021;
Alt et al., 2021). As citizens were restricted to staying at home and having as little physical
contact as possible, this may feel more unnatural to extroverts as they have a strong urge to be
socially engaged (Wijngaards et al., 2020; Entringer & Gosling et al., 2021). Wijngaards et al.
(2020) also hypothesized that the stricter the measures, the more negative effect extroverts
experience.

There is also uncertainty as to whether alcohol consumption by extraverted individuals
has changed during the pandemic. Since Bellingtier et al. (2021) point out that extraversion
acts as a protective factor, one hypothesis could be that people scoring higher in this trait
might be less affected and did not increase their alcohol consumption, even though it would
be a typical response. An alternative hypothesis could be that extroverts might be even more
affected. It is important to note that extraversion has been regarded as a potential risk factor
for alcohol use disorder (Fairbairn et al., 2015). Particularly individuals with high levels of
extraversion tend to engage in problematic and heavy drinking as they experience greater
mood-enhancing and stress dampening effects from alcohol consumption than introverts do
(Fairbairn et al., 2015). On the other hand, it may also be that, as physical contact was
restricted for safety reasons and social venues like bars or restaurants were inaccessible, “the
stress and isolation experienced with the current pandemic could serve as a significant trigger
for alcohol use” (Ramalho, 2020, p. 524).

In this context, loneliness appears to be particularly relevant. Loneliness can be
described ““as an enduring condition of emotional distress that arises when a person feels
estranged from, misunderstood, or rejected by others and/or lacks appropriate social partners
for desired activities, particularly activities that provide a sense of social integration and
opportunities for emotional intimacy” (McWhirter, 1990, p. 418). Evidence showed that

isolation may lead to issues like stronger feelings of loneliness and decreased well-being
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(Flett & Heisel, 2021). Coming back to the COVID-19 situation, where people had to stay at
home and avoid social contact as much as possible to prevent getting infected by COVID-19,
there is also reason to believe that loneliness has increased among the population.
Furthermore, several pre-pandemic studies linked loneliness to unhealthy behaviour,
including alcohol use (Canham et al., 2016; Grigoropoulos & Daoultzis, 2022). Because of
the drastic changes in social life and increased isolation people had to endure since the
pandemic began, as well as the relationship other studies have found between loneliness and
alcohol, it may also be that loneliness has contributed to changes in alcohol use (Horigian et
al., 2021).

A further factor that might be of high relevance to alcohol use is gender. It is one
important demographic factor connected to coping responses and shapes risks and experiences
(Rana et al., 2021; Volk et al. 2021). Even though little research has focused on how
demographic factors influence coping responses during the COVID-19 pandemic, gender
could also pose a potential risk factor for engaging in maladaptive coping, including increased
alcohol use (Volk et al., 2021). A frequent finding so far is that women of all ages
consistently drink less alcohol and have fewer alcohol-related problems, whereas engaging in
weekly excessive alcohol use and daily consumption is more prevalent among men (Nolen-
Hoeksema, 2004; Schmits & Glowacz, 2022). However, there is already one study with
opposite findings, namely that particularly women tended to exceed their alcohol
consumption during the COVID-19 pandemic (Barbosa et al., 2021). According to literature,
this may be because more women consume alcohol to cope with negative emotions, unlike
men, who drink for social reasons (Thompson et al., 2021; Harrell & Karim, 2008). There is
therefore a great deal of interest in determining whether drinking patterns changed differently
for men and women during these challenging times. This provides insight into whether these
gender differences still exist and whether one gender is more prone to developing unhealthy

drinking habits during difficult times.
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Against this background, the current study’s first aim is to investigate whether alcohol
use during the COVID-19 pandemic has changed compared to pre-pandemic levels. Right
now, the picture is mixed as to how drinking habits have changed during the pandemic. Since
increased alcohol use is a concern during crises, it has become essential to examine how the
COVID-19 pandemic influenced alcohol consumption to reduce its impacts and developing
interventions for future crises (Chodkiewicz et al., 2020). The second objective is to
determine whether extraversion, loneliness, or gender can explain changes in alcohol
consumption. Before COVID-19, extraversion, gender, and loneliness showed to be related to
alcohol use. More specifically, individuals scoring higher on extraversion tended to engage in
problematic drinking, as did those with higher levels of loneliness and males (Fairbairn et al.,
2015; Canham et al., 2016; Nolen-Hoeksema, 2004). It is relevant to examine whether this
tendency remains in times of the COVID-19 pandemic. This knowledge is beneficial as it
allows understanding of the effects of these factors, but also which individuals are more likely
to develop unhealthy drinking patterns during crises, predicting behaviour in future disease
outbreaks, and providing help for public health services to give personality-tailored advice
(Aschwanden et al., 2021). Lastly, it will be investigated whether loneliness and gender
confound the results of possible changes in alcohol use among different extraversion scores,
because, as already explained, these constructs have been linked to alcohol consumption and

might therefore impact these results.

In this sense, the following research questions will be investigated:

RQI: Are there changes in alcohol use before and during the COVID-19 pandemic?
RQ?2: Are changes in alcohol use before and during the COVID-19 pandemic different
between individuals with low, moderate, and high extraversion?

RQ3: Are changes in alcohol use before and during the COVID-19 pandemic different

between individuals being lonely and not lonely?
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RQA4: Are changes in alcohol use before and during the COVID-19 pandemic different
between individuals of different genders?

RQ5: Does extraversion predict changes in alcohol use before and during the COVID-19
pandemic, with loneliness and gender as controlling factors?

Methods

Design

The current study utilised existing data from the Longitudinal Internet Studies for the
Social Sciences (LISS), administered by Centerdata. The LISS panel is based on a true
probability sample and offers data from over 5000 independent and private Dutch households,
containing over 7500 individuals, who complete online questionnaires every month
(Scherpenzeel, 2011). The sample of households was taken from the Dutch population
register by “Statistics Netherlands (Bol, 2020). For households without internet access,
computers and internet connections were provided for them to complete the questionnaires.
As a requirement, participants have to be aged 16 years or older, permanently residing in the
Netherlands and given informed consent to participate in monthly surveys (Scherpenzeel,
2011). Each completed questionnaire is rewarded with a monetary payment (Scherpenzeel,
2011).

The LISS core study, a quantitative longitudinal study, offers repeated measurements
on the same ten thematic modules each year to follow changes in people's lives (LISS Panel,
n.d.). Participants are required to fill out a monthly questionnaire based on one of the thematic
modules of the study. In each module, there are about 100 questions that take 15-30 minutes
to complete, and they cover a variety of topics (e.g., income, personality, happiness,
partnership) (Simons et al., 2017).

This study utilised data from the module “Personality” (Project 7), “Health” (Project

2) and “Social Integration and Leisure” (Project 4). For each module, data was retrieved from
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two timepoints in 2018 and 2019 pre-COVID-19 (Personality: Wave 10 & 11; Health: Wave
11 & 12; Social Integration and Leisure: Wave 11 & 12) and in 2020 and 2021 during
COVID-19 (Personality: Wave 12 & 13; Health: Wave 13 & 14; Social Integration and
Leisure: Wave 13 & 14) to detect possible changes. Further, the Personality module is
administered in May through July, the Health module in November through December, and
the Social Integration and Leisure module in October through November.
Participants

Table 1 summarizes the demographics of those who answered the alcohol question in
2018 at baseline (Baseline), at all time points (Included), and who did not answer the alcohol
question at all time points since 2018 (Excluded). 5457 participants answered the alcohol item
in the beginning of the data collection. There was a drop-out rate of 758 participants in 2019,
551 participants in 2020 and 477 participants in 2021. In total, 3671 participants were
counted, who filled out the alcohol item at all time points.

At the beginning of the data collection, the proportion of women was slightly higher
than the proportion of men, with 54.1 % women and 45.9% men. The reported mean age of
this sample was 52.20, with 16 years being the youngest registered age and the oldest
participant being 101 years old. Most participants had a higher vocational education (N =
1358) and 519 out of 5476 participants did not have a monthly income. One point four percent
did not start nor completed any education. The reported mean net income amounted to
1737.10 euros. Further, the percentage of married (52.2%) was higher than that of unmarried
participants (30.8%). The majority of respondents did not have children (N = 3274; 60%).

Multiple chi-square tests of independence and independent sample t-tests revealed
significant differences between the excluded and included participants for age, income,
gender, highest level of education, domestic situation, civil status, and primary occupation
(Table 1). The sample including those who answered the alcohol item at all timepoints

showed less females, less people with a university degree and without any education, less
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people with children and a lower income, but a higher mean age, more pensioners, and more
married people.

Table 1

Sociodemographic information of participants

Characteristics Baseline  Included Excluded Statistics

(N=5457) (N=3671) (N=1786)

M(SD)  M(SD)  M(SD) t d

Age 52.20 54.73 47.01 15.02%*  17.83
(18.19)  (16.79)  (19.79)
Income 1737.10  1687.13  1839.42  15.02*  4378.92

(4379.08) (1314.09) (7410.69)

N (%) N (%) N (%) X ¢
Gender (1)13.81** 0.05
Female 2962 (54.1) 1921 (52.3) 1030 (57.7)
Male 2511 (45.9) 1750 (47.7) 756 (42.3)
Highest level of education (8)35.46** 0.08
Primary school 217 (4.0) 120(3.2) 97(5.4)
Vmbo (intermediate 1125 (20.6) 800 (21.8) 325 (18.2)

secondary education)

Havo/Wvo (higher secondary 584 (10.7) 381 (10.4) 203 (11.4)
education)

Mbo (intermediate vocational 1290 (23.6) 872 (23.8) 418 (23.4)
education)

Hbo (higher vocational 1358 (24.9) 940 (25.6) 418 (23.4)

education)
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Wo (university) 673 (12.3) 430 (11.7) 243 (13.6)
Other 117 2.1y  772.1) 40(2.2)
Not (yet) completed any 79 (14) 44 (1.2) 35(2)
education
Not yet started any education 14 (.3) 7(.2) 7(.4)
Domestic situation (2)96.05** 13
Without child(ren) 3274 (60) 2318 (63.1) 956 (53.6)
With child(ren) 2012 (36.9) 1242 (33.8) 770 (43)
Other 171 (3.1) 111 (3) 42 (3.4)
Civil status (4)140.43** .16
Married 2848 (52.2) 2088 (56.9) 760 (42.6)
Seperated 22 (.4) 13 (4) 9 (.5)
Divorced 550 (10.1) 390 (10.6) 160 (9)
Widow or widower 355(6.5) 229(6.2) 126(7.1)
Never been married 1682 (30.8) 951 (25.9) 731 (40.9)
Primary occupation (9)167.59** 18
Paid employment 2349 (43) 1559 (42.5) 790 (44.3)
Works in family business 44 (.8) 25(.7) 19 (1.1)
Self employed 250 (4.6) 154(4.2) 96(54)

Job seeker following job loss 109 (2) 84 (2.3) 25(1.4)

Attending school or university 430 (7.9) 191 (5.2) 133 (13.3)

Housekeeper 431 (7.9) 314(8.6) 117 (6.6)
Pensioner 1391 (25.5) 1042 (28.4) 349 (19.6)
Partial work disability 233(43) 16445 69(3.9)

Voluntary worker 109 (2) 77 (2.1) 32 (1.8)
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Other 105(2)  58(1.5)  47(2.6)

Note. N=number of respondents, % = percentage of respondents, * p <.05, ** p <.01.
Materials
Alcohol use

To examine people's alcohol use before and during COVID-19, Module 2 named
“Health” was utilised. For this study, only one item was of interest for the analysis, namely
how many alcoholic drinks were consumed over the course of the past year with 8 answer
options (1 = almost every day; 2 = five or six days per week; 3 = three of four days per week;
4 = once or twice a week; 5 = once or twice a month; 6 = once every two months; 7 = once or
twice a year; 8 = not at all over the last 12 months). For the analysis, the values and the
corresponding labels were reverse coded (1 = not at all over the last 12 months; 2 = once or
twice a year, etcetera). There was no information provided by LISS or other scientific papers
regarding the psychometric properties of this item.
Extraversion

To calculate how participants scored on the personality trait “Extraversion”, Module 7
named “Personality” was used from the LISS panel. In this questionnaire, items derived from
the International Personality Item Pool (IPIP) assessed individuals' scores on different
personality traits. The IPIP, an open-source website with about 250 different scales and over
3000 items, provides access to measures of individual differences, such as the Big Five
personality traits (International Personality Item Pool, 2022). In total, ten items of the Big
Five scale are used in the LISS panel for the trait extraversion. Responses to the questions
were scored on a Five-Point Likert scale, with answer options ranging from very inaccurate
(1) to very accurate (5) and five items being reverse coded. One example item reads as
follows: “I am the life of the party”. As indicated by the International Personality Item Pool
(n. d.), the total score needs to be calculated in order to conduct further analysis. To detect

whether there are differences between individuals who score higher or lower on extraversion,
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the sample was divided into three roughly equal groups based on the measurement from 2021
(low =10 - 23.3; moderate = 23.4 - 36.6; high = 36.7 - 50). Furthermore, Cronbach's Alpha
was rated with a= .86 (International Personality Pool, n.d.), and in the current study, the
analysis revealed a reliability of 0.90 (Wave 10), 0.88 (Wave 11), 0.89 (Wave 12), 0.90
(Wave 13) and a good test-retest reliability of 0.79.
Loneliness

Module 4 of the LISS panel on "Social Integration and Leisure" was utilised to assess
loneliness. The questionnaire used is the shortened 6-item version of de Jong Gierveld & van
Tilburgs’s (2006) loneliness scale, which had been proven suitable for large surveys. One
example item read as follows: ”There are a lot of people that I can fully rely on”, with three
answer options (0 = Yes; 1 = More or less; 1 = No). Three items were negatively formulated
and required to be reverse coded (1 = Yes; 1 = More or less; 0 = No). Further, the reliability
of the questionnaire had been considered good with a Cronbach’s alpha of 0.81 (Wave 11),
0.82 (Wave 12), 0.79 (Wave 13), and 0.82 (Wave 14). The loneliness score was computed by
calculating the total score of all 6 items, with higher scores indicating higher loneliness. For
this scale, de Jong Gierveld & van Tilburg (2006) specified cut-off scores of 0-1 (not lonely)
and 2-6 (lonely).
Analysis

In this study, the statistical software IBM SPSS Statistics version 25 was used. All
data sets on Health, Personality and Social Integration and Leisure were combined into a
single file. Next, the data was prepared by removing all irrelevant items for the analysis to get
a clear and structured overview of the data.

To test whether significant correlations between extraversion, loneliness, gender and
alcohol use existed, a two-tailed Pearson correlation analysis was conducted, with r=.10
considered a small effect size, r = .30 interpreted as a medium effect size and r = .50

considered as large effect size (Cohen, 1992). This was done for each year (2018, 2019, 2020,
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2021). A descriptive statistics table was created as well, to gather mean values and
corresponding standard deviations for each variable.

Following that, repeated measures ANOVA were conducted for RQ1, RQ2, RQ3 and
RQ4. Through repeated measures ANOVA, means across variables which are measured
repeatedly can be compared to detect significant changes across time (Park et al., 2009). Here,
np2 = .01 indicated a small effect size, np2 = .06 was interpreted as a medium effect size and
np2 = .14 being considered as large effect size (Levine & Hullett, 2002). Before that, it was
tested if all ANOVA assumptions were fulfilled for all four research questions. First, the data
had to be normally distributed, which was checked by creating respective Q-Q plots for all
variables. All variables showed a normal distribution aside from loneliness, whose
distribution was right-skewed. The assumption of sphericity was tested through Mauchly's test
of sphericity. If p-values were lower than .05, the assumption was considered violated.
Assumption three, named independence, was fulfilled as the LISS panel states that
participants have been randomly selected from the population register, which implied that all
observations were independent of each other.

To answer RQ1, whether alcohol use changed before and during the pandemic, a
repeated measures ANOVA was conducted. For this research question, the criterion was that
the alcohol item was answered at all time points. Here, alcohol use served as the dependent,
and time as the independent variable. In cases where the analysis of variance was significant,
post-hoc comparisons were done to uncover specific differences between the time points.

Next, a second repeated measures ANOV A was conducted, and all cases were
included who filled out the Health module and the Personality module at all time points. In
addition, it was examined in which year most participants completed the Personality module.
That year was then selected as the between-subjects factor. Here, extraversion and time acted
as the independent variable and alcohol use functioned as the dependent variable. If

significant effects were found, post-hoc comparisons were executed.
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The third research question was answered by doing a repeated measures ANOVA with
loneliness and time as independent variables and alcohol use as the dependent variable. Those
cases were included who filled out the Social Integration & Leisure module and the Health
module. Further, it was checked how many participants answered the loneliness questions in
each of the four years. Afterward, the year with the most cases was chosen as the between-
subjects factor. Additionally, post-hoc comparisons were calculated if significant effects were
found.

To examine possible gender differences in alcohol use before and during the COVID-
19 pandemic, gender and time functioned as the independent variable and alcohol use as the
dependent variable, with gender as the between-subjects effect. Additionally, post-hoc
analyses were conducted if an effect turned out significant in order to determine significant
mean differences between groups.

Lastly, it was tested whether loneliness and gender act as confounding variables in the
relationship between extraversion (IV) and alcohol use (DV) by doing multiple regression
analysis. Beforehand, the difference scores for alcohol use between 2019 and 2018, between
2019 and 2020, as well as between 2021 and 2020 were calculated, which then functioned as
the dependent variables. Prior to the analysis, however, all assumptions of multiple regression
analyses were examined. The first assumption, that there is a linear relationship between the
dependent variable and all independent variables, was checked by creating scatter plots and
checking them for linearity. None of these scatter plots showed a linear relationship between
the independent variables and the dependent variable. Second, the assumption of
homoscedasticity was reviewed by creating scatterplots of residuals against predicted values
and showed to be fulfilled as well. Third, the assumption of no multicollinearity between all
independent variables was fulfilled, as the correlations table only showed small correlation
effect sizes between the independent variables (Table 3). Next, the Durbin Watson statistic

was used to test the assumption that values of residuals are independent. With a value of 2.0,
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the assumption was confirmed. Lastly, multivariate normality, which indicates that residuals
are normally distributed, was tested by creating normal probability plots. This assumption was
met as well.
Results

First, Table 2 shows that alcohol use was highest in 2018 and lowest in 2021, but these
values did not vary much over the four years. The values indicate that on average, this sample
consumed alcohol once or twice a month. Likewise, there was not much variation in
extraversion scores between years. In 2018, the highest mean score of extraversion was
detected. The scores of those with low, moderate, and high extraversion also demonstrate
stability over the years. Lastly, in 2018, the mean loneliness score was the highest, and lowest
in 2021. As of 2019, the highest mean score was recorded among those classified as lonely,
while in 2020 it was highest among those classified as not lonely. According to the values of
"loneliness" and "not lonely", the standard deviations were higher than the respective means,
assuming variation in the data.
Table 2

Overview of Descriptive Statistics pre-and during the Covid-19 pandemic

Pre-Pandemic During Pandemic

Variable 2018 2019 2020 2021
M (SD) M (SD) M (SD) M (SD)
Alcohol use per year 446(222)  439(222)  433(227)  429(2.28)
Extraversion 3235(7.09) 3197 (655  31.74(6.76)  31.88 (6.68)
Low 19.93 (2.81)  2032(274)  19.92 (2.94)  20.13 (2.86)
Moderate 3038 (3.65)  30.57(3.42) 3051 (351)  30.54 (3.43)
High 40.57(3.51)  40.11 (2.94) 4042 (3.16) 4033 (3.12)
Loneliness 1.64(1.87)  1.61(1.89)  1.63(1.84)  1.53(1.87)
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Lonely 3.50 (1.44)  3.59(1.45)  347(1.41)  3.54(1.42)

Not lonely 29 (.45) 29 (.45) 31 (.46) .26 (.44)

Note. M = Mean, SD = Standard Deviation.
Pearson correlation

To get an impression of the correlations between all variables (alcohol use,
extraversion, loneliness and gender), a Pearson correlation was conducted across all four
years. Due to its size, Table 3 can be found in Appendix B. The frequency of alcohol use
demonstrated small significant negative correlations with loneliness (2018: r=-.11; 2019: r =
-.10; 2020: r =-.09; 2021: r =-.12) and gender (2018: r=-.19; 2019: r =-.19; 2020: r = -.18;
2021: r =-.19) at all time points. Loneliness also showed small negative significant
correlations with extraversion in 2018 (r =-.32), 2020 (r = -.24) and 2021(r = -.25), but in
2019, no significant correlation was detected. Additionally, extraversion and the frequency of
alcohol use displayed small significant positive correlations in all years (2018: r=.13; 2019: r
=.13;2020: r =.09; 2021: r = .11). However, neither extraversion nor loneliness displayed
significant correlations with gender.
Changes in alcohol use over time

A repeated measures ANOVA was performed to assess whether alcohol use per
year (Within-Subjects Factor) changed within the sample from 2018 to 2021. In total, 3671
participants were included. First, Mauchly’s Test of Sphericity indicated a violation of
sphericity, y*(5) = 494.37, p < .001. Therefore, a Greenhouse-Geisser correction was used. A
significant and very small effect of time on alcohol use was detected, np2 = .009, F (2.74,
10060.86) = 34.65, p <.001.

Follow up comparisons indicated that no significant difference between 2021 and
2020 existed (M-diff =-.04, 95% C.I. [-.01, .08], p = .112). Otherwise, all remaining pairwise

differences proved to be significant, with p <.001. Figure 1 demonstrates that participants
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tended to drink less frequently since 2018. In 2021, respondents drank the least frequently
compared to all other years.
Figure 1

Line chart of the frequency of alcohol use from 2018 to 2021

Estimated Marginal Means of alcohol use

-1

Estimated Marginal Means

2018 2019 2020 2021

Year

Note. 1 =not at all over the last 12 months; 2 = once or twice a year; 3 = once every two
months; 4= once or twice a month; 5 = once or twice a week; 6 = three of four days per week;
7 = five or six days per week; 8 = almost every day.
Extraversion and changes in alcohol use

Among the four years, the Personality module showed the highest response rate in
2021. Thus, that year was chosen as the between-subjects factor. A repeated measures
ANOVA was conducted to examine the effect of time and extraversion on alcohol use.
Whereas alcohol use served as the dependent variable, time and extraversion were considered
independent variables. Overall, 3528 participants were included for this analysis. Mauchly’s
test of Sphericity demonstrated a violation, y*(5) = 486.63, p <.001. The ANOVA revealed a
significant and very small difference in alcohol use between at least two groups of

extraversion, np2 = .008, F (2, 3525) = 14.27, p <.001. Nonetheless, there was no significant



CHANGES IN ALCOHOL USE BEFORE AND DURING THE COVID-19 PANDEMIC 25

interaction effect of time and extraversion on alcohol use, np2 =.001, F (5.46, 9626.46)
=2.16, p =.051).

Pairwise comparisons for low, moderate, and high extraversion revealed significant
differences in alcohol use between those who scored high and moderate on extraversion (M-
diff = .43, 95% C.I. [.23, .64], p <.001), and who scored high and low on extraversion (M-
diff =.51, 95% C.I. [.19, .82], p <.001). No significant differences were found between those
with low and moderate extraversion scores (M-diff=-.08, 95% C.I. [-.36, .21],p = 1).
Furthermore, the higher the extraversion score, the more frequently alcohol is consumed
throughout a year, but all three groups show a similar trajectory of change in alcohol use
(Figure 2). Across all groups and four years, alcohol was most frequently consumed in 2018
among those who scored high in extraversion (M =4.82, SD = 2.01) and least frequently
consumed in 2021 among those who scored low in extraversion (M =4.12, SD = 2.41).
Figure 2

Line chart of the frequency of alcohol use from 2018 to 2021 for different extraversion scores
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Note. 1 =not at all over the last 12 months; 2 = once or twice a year; 3 = once every two
months; 4= once or twice a month; 5 = once or twice a week; 6 = three of four days per week;
7 = five or six days per week; 8 = almost every day.

Loneliness and changes in alcohol use

The loneliness scores in 2020 were selected as the between-subjects factor, as among
all four years, the highest response rate for the Social Integration and Leisure module was
registered in that year. Alcohol use served as the dependent variable and time and loneliness
were considered independent variables. In total, 3611 participants were included for this
analysis. Mauchly’s test of Sphericity demonstrated a violation, y*(5) = 460.66, p < .001. The
ANOVA revealed a significant and very small difference in alcohol use between those who
were labelled as lonely and not lonely, np2 =.005, F (1, 609) = 17.99, p <.001. However,
there was no significant interaction effect of time and loneliness on alcohol use, np2 = .001, F
(2.75,9928.31) = .26, p = .835).

Follow up comparisons between those categorized as lonely and not lonely turned out
significant (M-diff =-.31, 95% C.I. [-.45, -.16], p <.001). Furthermore, alcohol was most
frequently consumed among those who were not lonely in 2018 (M =4.61; SD = .05) and
least frequently consumed among those who were lonely in 2021 (M =4.11; SD = .06). Both
groups show a similar trajectory of change for alcohol use (Figure 3).

Figure 3

Line chart of the frequency of alcohol use from 2018 to 2021 for different loneliness scores
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Estimated Marginal Means of alcohol use
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Note. 1 =not at all over the last 12 months; 2 = once or twice a year; 3 = once every two
months; 4= once or twice a month; 5 = once or twice a week; 6 = three of four days per week;
7 = five or six days per week; 8 = almost every day.
Gender and changes in alcohol use

Gender and time functioned as independent variables on alcohol intake (dependent
variable) per year. In total, 1750 participants were identified as males and 1921 as females.
First, a violation of Mauchly’s test of Sphericity was detected, ¥2(5) =491.62, p <.001. Next,
according to the repeated measures ANOVA, small significant differences between both
genders concerning alcohol use were detected, np2 = .04, F (1, 3669) = 161.61, p <.001.
However, gender and time had a non-significant interaction effect on alcohol use, np2 = .00, F
(2.74,10051.34) = 41, p = .728.

Pairwise comparisons between males and females revealed M-diff = .88, 95% C.I.
[.74, 1.01], p <.001. The drinking patterns over the years were similar between males and

females, however, males tended to drink significantly more each year than females.
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Figure 4

Line chart of the frequency of alcohol use from 2018 to 2021 for different genders
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Note. 1 =not at all over the last 12 months; 2 = once or twice a year; 3 = once every two
months; 4= once or twice a month; 5 = once or twice a week; 6 = three of four days per week;
7 = five or six days per week; 8 = almost every day.

Extraversion, gender, loneliness, and the relationship with alcohol use

A multiple regression was run to predict changes in alcohol use before the COVID-19
pandemic by gender, extraversion, and loneliness. These variables did not predict statistically
significantly changes in alcohol use, F (3, 2833) = .78, p = .503, R? = .00. Further, none of the
three variables added to the prediction in a statistically significant way, p > .05.

The second multiple regression aimed to test whether gender, extraversion, and
loneliness functioned as predictors of changes in alcohol use for the timespan from before the
pandemic to the onset of the pandemic. Neither of the three independent variables predicted
significant changes in alcohol consumption from 2019 to 2020, F (3, 3546) = .38, p =.768,
R2 =.00. Additionally, neither extraversion, nor loneliness or gender contributed significantly

to the prediction, p > .05.
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The final multiple regression was conducted to determine whether gender,
extraversion, and loneliness predicted changes in alcohol use during the COVID-19
pandemic. Changes in alcohol use during the pandemic were not significantly predicted by
these variables, F (3, 4347) = .58, p = .628, R? = .00. No variable contributed significantly to
the prediction, p > .05.

Discussion

The current novel coronavirus, COVID-19, has radically altered people’s lives and
forced them to adapt to a new reality. Although social distancing restrictions were introduced
to slow the spread of COVID-19, there are concerns that they adversely affected populations'
well-being and led to changes in health behaviours. Thus, the present study aimed to
investigate whether there was a change in alcohol use before and during the COVID-19
pandemic among a Dutch true-probability sample using data from the LISS Panel. Further, it
was investigated whether extraversion, loneliness and gender impacted changes in alcohol use
from 2018 to 2021. These constructs were chosen since they have already been associated
with alcohol use in pre-pandemic studies. Understanding what factors cause fluctuations in
alcohol use and which individuals are more vulnerable to increasing their alcohol use during
burdening circumstances facilitates providing personalized advice. In the following, all results
will be discussed.

To begin with, the answer to the first research question (“Are there changes in alcohol
use before and during the Covid-19 pandemic?”) is, that very small changes in alcohol use
have been found. People consumed slightly less alcohol during the pandemic, but this trend
has already been discovered in 2019 pre-pandemic. Since the changes are very small, it can be
argued that more stability rather than a change in alcohol use was found from 2018 to 2021.
Next, the second research question “Are changes in alcohol use before and during the
COVID-19 pandemic different between individuals with low, moderate, and high

extraversion?” must be negated. No significant interaction effect of extraversion and time on
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alcohol use was found and changes for those with low, moderate, and high extraversion
turned out similar. Nonetheless, individuals with high extraversion tend to drink more than
individuals with low or moderate extraversion, irrespective of the pandemic. The third
research question “Are changes in alcohol use before and during the COVID-19 pandemic
different between individuals being lonely and not lonely?”” must also be answered in the
negative. Again, no significant interaction effect was found between loneliness and time on
alcohol use, and changes in alcohol use for those being lonely and not lonely were similar,
even though people being not lonely tend to drink more than people being lonely.
Furthermore, the fourth research question “Are changes in alcohol use before and during the
COVID-19 pandemic different between individuals of different genders?”” must also be
answered with a no. There was no interaction effect of time and gender on alcohol and the
small changes in alcohol use were the same for men and women. Generally, during and before
the pandemic, men drank more than women. The last research question “Does extraversion
predict change in alcohol use before and during the COVID-19 pandemic, with loneliness and
gender as a controlling factor?” was also negated. None of the variables (gender, extraversion,
loneliness) revealed to have a significant effect on the frequency of alcohol consumption and
did not predict changes in alcohol use before and during the COVID-19 pandemic.

Concerning the first research question, it was expected that alcohol use changed from
2018 to 2021, but this could not be supported by the results. The COVID-19 pandemic may
not have had as much of an impact on alcohol consumption as expected, or there may have
been other influencing factors, that have not been addressed yet. The finding is also
contradictory to other studies, which either found an increase (Barbosa et al., 2021; Wessely
et al., 2022; Grossmann et al., 2020) or a decrease (Callinan et al., 2021) in alcohol
consumption. Following are some reasons that could contribute to this.

Firstly, age may be partly responsible for the stability of alcohol use before and during

the pandemic. A study by Guignard et al. (2021) found that increases or decreases in alcohol
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consumption during the pandemic were associated with young age (18-34), as opposed to
older adults with more stable drinking habits before and during the pandemic. This theory also
aligns with other scientific findings (Capasso et al., 2021; Jacob et al., 2021; Callinan et al.,
2021). The sample of this study has a mean age of 54, demonstrating that more middle-aged
to older adults were included. The number of pensioners, which accounted for 28.4%,
confirms this. As older adults made up a large proportion of this study's sample, age-
dependent changes in alcohol use could explain the discovered lack of variation in alcohol
use.

Secondly, the method of data collection may have influenced the findings in a certain
direction. Most studies that investigated changes in alcohol use during the pandemic and
found significant differences used a cross-sectional design (e.g., Barbosa et al., 2021; Wessely
et al., 2022; Callinan et al., 2021; Grossmann et al., 2020; Jacob et al. 2021). Since they can
only report behaviour at a particular point in time, their claims that the COVID-19 pandemic
either led to increases or decreases in alcohol use are limited (Rindfleisch et al., 2008). The
present study, however, used a longitudinal design and collected data at two time points
before (2018 & 2019) and during the pandemic (2020 & 2021) of the same participants.
Therefore, this study can detect developments in alcohol use over time at a group-and
individual level more reliably compared to cross-sectional studies (Rindfleisch et al., 2008).
In summary, this study may have found different results, namely stable levels of alcohol
consumption, because it collected data over four years, unlike other studies, which found
changes based on momentary assessments.

Thirdly, it should be noted that the other studies were also conducted in different
countries. Even before the COVID-19 epidemic, differences in alcohol consumption between
countries were detected (Ritchie & Roser, 2018). For example, Barbosa et al.’s study (2021),
conducted in the United Kingdom, found significant increases in alcohol. The United

Kingdom ranked 18th in alcoholism by country in 2022, whereas the Netherlands ranked
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significantly lower (World Population Review, 2022). As mentioned in the introduction,
Chodkiewicz et al. (2020) found high alcohol intake pre-pandemic to be a risk factor for
increased alcohol consumption during the pandemic. In light of these findings, one could
conclude that due to the high alcoholism rate, the alcohol intake was generally more likely to
have increased in the United Kingdom than in the Netherlands. Further, it is also worth
considering that lockdown conditions differed across countries. According to Plata et al.
(2022), there was a significant increase in high-risk alcohol consumption among those who
reported living under strict lockdown restrictions compared to those who did not. As
mentioned before, the Netherlands lockdown policy has been considered milder than that of
other European countries, except for the third lockdown, which might explain the stability in
alcohol use in this sample (Yerkes et al., 2020; Ori et al., 2022). All in all, it can be
hypothesized that changes in alcohol consumption could also be traced back to the country
where the data was collected (Kilian et al., 2021).

Lastly, this study's alcohol measurement instrument may explain why its results
contradict other studies' findings related to alcohol consumption. In this study, a single item
was used, asking about how frequently an individual consumes alcohol over the year. Some
studies who found changes in alcohol use during the pandemic made use of the “alcohol use
disorder identification test” (AUDIT) (e.g., Callinan et al., 2021; Schmits & Glowacz, 2022;
Boschuetz et al., 2020; Villanueva-Blasco; 2021). It includes ten items, such as “How many
standard drinks do you have on a typical day when you are drinking?”. The AUDIT also
measures the amount of alcohol intake and issues related to alcohol use (de Meneses-Gaya et
al., 2009). The difference between AUDIT and the question used in the current study shows
that other studies might have measured different dimensions of alcohol consumption. It is a
possible reason why the current study's results differ.

Next, people with low, moderate, and high extraversion did not alter their alcohol

intake before and during the pandemic, which indicates that individual differences in
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extraversion had less of an impact on changes in alcohol use, at least in this sample. This
finding was surprising since research investigating the same topic reported different results. A
longitudinal study examining personality traits and changes in health behaviour from before
to during the pandemic conducted by Kekéléinen et al. (2021) discovered higher extraversion
to be related with decreased alcohol use. However, it should be noted that this study solely
included women aged 47 to 55. They collected data from November 2019 to March 2020
(pre-pandemic), in March 2020 (in-pandemic 1) and in May 2020 (in-pandemic 2), whereas
this study also included data from 2018 and 2021. Further, they only assess average weekly
alcohol consumption, compared to this study who assessed the yearly alcohol consumption.
Additionally, their sample was significantly smaller than the sample of the present study.
Consequently, the comparability of this study and Kekaldinen et al. (2021) is questionable due
to the differences between the two studies.

However, the finding that individuals scoring high in extraversion drank most
compared to those who scored moderately or low on extraversion before and during the
pandemic, aligns with several other studies. In that context, social mechanisms are of
relevance. In Fairbairn et al.’s (2015) study, individuals who identified themselves as being
highly social and scored accordingly high on extraversion experienced more alcohol-related
rewards than those who tended to be more introverted. Extroverts were found to have greater
mood-enhancing effects when drinking alcohol compared to introverts. Further, extraverted
individuals also showed to experience greater stress dampening effects, but this only applied
in a social setting and not when drinking alone. This would explain the finding that extroverts,
who seek out social interaction more often also tend to drink more frequently overall in order
to experience these positive effects, irrespective of the pandemic.

Social learning theory could also explain why particularly extroverts tend to drink
more. According to this theory, behaviour is learned by observing others and if a particular

type of behaviour leads to rewards, repetition of this type of behaviour is likely (Nogueira-
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Arjona et al., 2019). As extroverts desire social attention and being socially engaged itself is a
reward, participating in activities which lead to social acceptance and attention is likely to
follow (Nogueira-Arjona et al., 2019). Since drinking is strongly correlated with social
acceptance, it makes sense that extroverts tend to drink more often than introverts as they
derive pleasure from the resulting social engagement and acceptance (Mikeld & Maunu,
2016).

Furthermore, the discovery that people with high and low loneliness also did not show
a change in drinking patterns before and during the pandemic contradicts other research. For
instance, in Fitzke et al.’s (2021) study, increased alcohol use during COVID-19 was found
related to high loneliness. Nonetheless, their findings should be interpreted with caution. Even
though their study’s sample size was adequate (N = 1230), it solely included white-skinned
veterans of the US Armed Forces aged 18 to 40. The current study included older people, as
well as people with different occupations, which is a relevant difference to mention. Next,
Fitzke et al. (2021) only collected data in 2020 at two different time points (pre-pandemic:
February 2020; in-pandemic: August 2020), whilst this study had two timepoints pre-
pandemic and two timepoints in-pandemic. Further, they used the 20-item UCLA Loneliness
scale, demonstrating more questions than the 6-item scale of De Jong Gierveld & van Tilburg
(2006) used in the current study. Another study by Bragard et al. (2022) investigated the same
topic and found opposite findings to Fitzke et al. (2021), as people high in loneliness were
found to drink more and those less lonely consumed less since the onset of the COVID-19
pandemic. Even though the sample had more variety, e.g., in education and ethnicity,
compared to Fitzke et al. (2021), the downside is the small sample (N= 78). Besides,
loneliness and alcohol use were assessed by single items. Participant had to indicate how
much alcohol they consumed each day for a duration of 30 days.

Still, the finding that higher loneliness was associated with less drinking had also been

detected in other studies. In contrast to the assumption that loneliness and isolation contribute
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to unhealthy alcohol consumption, it should be considered that alcohol cultivates social
bonds, and people drink because they experience positive emotions and expect positive
outcomes (Canham et al., 2016; Bragard et al., 2022). Instead of assuming that drinking
alcohol has the purpose of alleviating negative factors, it should be considered that
“regardless of whether people are lonely or have deep, meaningful relationships, they may be
less likely to report loneliness if they have established connections with others who drink”
(Canham et al., 2016, p. 13). Wootton et al.'s study (2021) supports this hypothesis since they
found that individuals who felt lonelier consumed less alcohol, whereas individuals who felt
more socially supported consumed more.

Concerning the non-detected differences in changes in alcohol use between men and
women before and during the COVID-19 pandemic in this study, some scientific
investigations showed otherwise, but others also verified this finding. Skurvydas et al. (2021)
also found alcohol intake remained stable for both genders in a Lithuanian sample. Their
study shares some similarities with the current study, as they also collected data pre-pandemic
(October 2019 — June 2020) and during the pandemic (November 2020 — March 2021). The
sample size was also adequate for the first (N = 6369) and second data collection (N = 2392).
Further, they also used a similar item for alcohol use, which asks how often they drink alcohol
during a year, with seven answer options. However, the researchers did not study the same
subjects before and during the pandemic as they used a cross-sectional design, which
distinguishes their study from the current study. Consequently, they are limited in drawing
conclusions about the impact of COVID-19. Further, people with a higher education and
women were also overrepresented, plus they also included individuals below the age of 16
and had a lower mean age of 38 years. Among those studies that found differences in change
in alcohol use before and during the pandemic between men and women, the same arguments
can be implied as for the first research question, for instance, a different recruitment design,

different questionnaires, or differences in sample characteristics.
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Nonetheless, it was overall found that men always drank more than women, which is a
stable finding in literature (Nolen-Hoeksema, 2004; Schmits & Glowacz, 2022). This can be
caused by gender roles, namely that males perceive drinking as a form of displaying
masculinity and earning prestige (Holmila & Raitasalo, 2005). As drinking more frequently is
accepted among men, women are more likely to get judged since it seems less feminine, so
they might drink less to prevent getting judged (Dir et al., 2017). However, this is still
influenced by an individual's identification with gender roles and personal motives for
drinking (Dir et al., 2017).

Furthermore, due to different effects of alcohol on a male and a female body,
biological gender differences are also considered a factor for differences in alcohol
consumption (Holmila & Raitasalo, 2005). Even if men and women consume identical
amounts of alcohol in the same time frame, women still show higher blood alcohol levels,
which makes them less able to consume the same amounts of alcohol as men (Holmila &
Raitasalo, 2005). The attitude concerning alcohol can also play a significant role, as women
showed a greater likelihood to understand the accompanying dangers of alcohol, which may
discourage them from engaging in dangerous drinking behaviour (Holmila & Raitasalo,
2005).

Finally, the last research question had to be negated since neither extraversion, nor
loneliness or gender revealed a significant interaction effect on alcohol use. Therefore, there is
no explainable relation.

Strength and Limitations

In this study, some strengths and limitations became apparent, which should be
considered while interpreting the results. First, a strength of this study is that validated
questionnaires, like the Big-Five questionnaire for the trait extraversion, were used. The
extraversion and loneliness questionnaires showed to have good reliability and were suitable

for doing quantitative research.
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Another strength implicates the use of the LISS panel, as it is free of charge and
provides an extensive database for research purposes (LISS Panel, n. d.). In addition, those
with no internet access are also included in the research, as they are provided with an internet
connection and a computer, enabling a more diverse sample, and preventing age groups from
being excluded.

Further, the recruitment method could be considered a strength. Participants in this
sample have been randomly selected out of the Dutch population register by “Statistics
Netherlands”. Hence, all Dutch citizens who are at least 16 years old and officially registered
in the Netherlands have an equal chance to get selected. Since this process is randomized, it
also reduces the risk of sample bias during the data collection.

Additionally, it should be highlighted that the study also provides knowledge to a new
research field, as the topic of COVID-19 has become particularly relevant after the outbreak
in Wuhan in December 2019 and research is still limited. Considering how little time has
passed since the COVID-19 pandemic began, studies investigating topics related to the
pandemic could make a relevant contribution by providing an understanding of how it has
affected the public.

Lastly, a strength worth mentioning is the longitudinal design of the study. With the
LISS Panel, data from different years can be retrieved and, since the same questionnaires are
distributed year after year, it allows to compare data between the years and to make claims
about possible changes concerning the constructs of interest. This distinguishes this study
from many studies, which used a cross-sectional design and focused on one particular point in
time. Using a cross-sectional design might be a cost-effective way of collecting data in a short
period, but it also prevents making any definite cause-and-effect statements.

However, in light of the limitations of this study, the results must be interpreted
cautiously. One limitation of the study is that only one item was used to measure alcohol use

among participants. Even though the item was suitable for this type of analysis (repeated
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measures ANOVA), it can only provide limited information about how alcohol use has
changed in this sample over the years. There is no information given about the number or type
of drinks a person consumes at home or when spending time with others. In addition, the item
makes it difficult to define heavier drinkers. In this study, only the frequency of alcohol
consumption per year received attention rather than the amount per drinking occasion, so
someone who drinks one glass of wine every day would be considered drinking a lot of
alcohol, as opposed to a person who drinks once a week and several alcoholic drinks. Aside
from that, the item used to measure alcohol use offers eight answer options in total, but
irregular drinkers may overestimate or underestimate their consumption, as their drinking
behaviour is not represented. It might also be that the self-reported responses concerning
alcohol use have been susceptible to social-desirability bias, which means that participants
tried to give an answer they perceive as more socially desirable, by over-or underestimating
their consumption (Davis et al., 2010). In addition, as no psychometric properties for this item
were given, it is unclear whether this item is a reliable and valid research instrument for
measuring alcohol use. It is also important to keep in mind that all modules of the LISS panel
are only measured once every year. Even though this study found stability in alcohol use from
2018 to 2021, there might still have been fluctuations, which could not be detected.

The last limitation concerns missing data that results from repeated measures
ANOVA. In this study, alcohol use was measured at four different time points. The listwise
deletion approach is used to handle missing data when conducting repeated measures
ANOVAgs, so all responses from a subject are excluded if one measurement is missing, which
reduces the sample size. Overall, 1786 responses were not included in the analysis, which is
approximately a third of the sample at the beginning of the data collection. It also affects the
generalizability of findings to the population, as the included and excluded sample show
significant differences regarding gender distribution, domestic situation, civil status,

education, primary occupation, age and monthly income. The used sample showed less
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students, more pensioners and a higher mean age (M= 54) compared to those with missing
data (M = 47). This indicates that more middle-aged to older adults have participated and
young adults were underrepresented. This might be a side-effect of the random sampling
technique used. Although random sampling aims to be unbiased and represent the population,
as discussed in the strengths, there is still a possibility of sample selection bias, which can
lead to an underrepresentation of subgroups as it has been in this study. Consequently, the
sample becomes less representative of the larger population.

Future Implications

There are some implications worth highlighting. It would be beneficial to include
more items concerning alcohol use in a new study to gain more insights of how alcohol use
has changed before and during the COVID-19 pandemic. For instance, a potential item could
ask about how many beverages are consumed on average on a typical drinking night. Another
possibility is to use a common alcohol assessment instrument like the AUDIT. In addition, it
may be advantageous to consider other possible confounding variables, which were not
included in this study. For instance, alcohol use among different age groups could be
examined since research shows that drinking behaviour varies with age. It is also worth
considering recruiting more young adults to enable a more representative sample of the Dutch
population.

The present study also showed that extraversion and alcohol use are related. In the
future, it might be valuable to also pay attention to the remaining personality traits
(agreeableness, openness, neuroticism, conscientiousness) and how these are correlated to
alcohol use. This may facilitate predicting behaviour in future disease outbreaks and to tailor
education and intervention programs (Aschwanden et al., 2021).

Lastly, it might be worth investigating how alcohol use has changed in other countries,

as this study solely focused on Dutch citizens. Previous research demonstrated that alcohol
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use varies across countries, so it would be interesting to do comparative research and check
whether there are also significant differences in changes of alcohol use between countries.
Conclusion

The present study contradicted what has been suggested in previous studies. Alcohol
consumption from 2018 to 2021 showed relative stability. This implies that the COVID-19
pandemic did not impact alcohol use, at least on a group level. Furthermore, differences in
extraversion, loneliness, and gender did not demonstrate a change in drinking patterns before
and during the pandemic. Nonetheless, it was found that those scoring high in extraversion
tend to drink more alcohol, as well as that males drink more compared to women. Aside from
this, it was expected that especially those who scored high in loneliness drink more alcohol,
but the contrary proved to be the case. This study offers new insights into how the COVID-19
pandemic impacts alcohol use, however a future implication is to control for other
confounding variables and using another questionnaire for alcohol use. Gaining further
insights into how different factors interact and influence the consumption of alcohol can
facilitate developing intervention programs for those who are at-risk for developing unhealthy

drinking patterns.
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Appendix
Appendix A. Questionnaires
Alcohol use item (revised)

How often did you have a drink containing alcohol over the last 12 months?

1 2 3 4 5 6 7 8

Not at all Once or Once Onceor Onceor Threeof Fiveor Almost
over the last twicea everytwo twicea twicea fourdays sixdays every

12 months year months month week per week per week  day

IPIP by Goldberg (1999)

Subscale Extraversion (10-item scale)

1. Am the life of the party.

2. Feel comfortable around people.

3. Start conversations.

4. Talk to a lot of different people at parties.
5. Don’t mind being the center of attention.
6. Don’t talk a lot.

7. Keep in the background.

8. Have little to say.

9. Don’t like to draw attention to myself.

10. Am quiet around strangers.
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Very Moderately Neither Moderately Very accurate
inaccurate accurate inaccurate nor accurate
accurate

Loneliness scale by de Jong Gierveld & van Tilburgs (2006)
6-item version

1. I have a sense of emptiness around me

2. There are enough people I can count on in case of a misfortune
3. I know a lot of people that I can fully rely on

4. There are enough people to whom I feel closely connected

5. I miss having people around me

6. I often feel deserted

1 2 3

Yes More or less No
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Appendix B. Correlations Table
Table 3

Pearson Correlations between variables for each year

1 2 3 4

2018

1. Alcohol use

2. Extraversion A3%*

3. Loneliness -1 - 32%*

4. Gender -.19%* -.01 -.01
2019

1. Alcohol use

2. Extraversion 3%

3. Loneliness -.10%* .01

4. Gender - 19%* .03 -.01
2020

1. Alcohol use

2. Extraversion .09**

3. Loneliness -.09%* - 24%%

4. Gender - 18** .02 -.01
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2021
1. Alcohol use
2. Extraversion A1
3. Loneliness - 12%* - 25%*®
4. Gender -.19%* .01 -.02

Note. **p < .01, *p <.05
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