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ABSTRACT

Background and Aims: There are concerns about the potential impact of the coronavirus disease
(COVID-19) pandemic on substance use (SU) and other reinforcing behaviours (ORB). This paper
investigates changes in SU and ORB among young men during the COVID-19 crisis (i.e. March-June
2020). Methods: Before and during the COVID-19 crisis, 2,344 young Swiss men completed ques-
tionnaires covering SU (i.e. alcohol, cigarettes, illegal cannabis), ORB (i.e. gaming, watching TV series,
internet pornography) and sociodemographic and work-related characteristics (i.e. deterioration in the
work situation, change in working hours, change in working hours from home, healthcare workers’ and
other professionals’ contacts with potentially infected people, linguistic region, call up to military or civil
protection unit, living situation, age). Results: Latent-change score models showed significant decreases
of 17% for drinking volume and frequency of heavy episodic drinking, and a significant increase of 75%
for time spent gaming and watching TV series. Subgroups showed greater relative increases. French-
speaking participants, those who experienced a deterioration in their work situation and healthcare
workers in contact with potentially infected people reported increased cigarette use. Those without
children increased gaming, whereas those who worked fewer hours, experienced a deterioration in their
work situation or were French-speaking did more gaming and watched more TV series. Those who
lived alone or were German-speaking watched more internet pornography. Conclusion: During the
COVID-19 crisis, young Swiss men drank less alcohol and spent more time gaming and watching TV
series. Changes in SU and ORB were not homogenous in the young Swiss men population.

KEYWORDS

substance use, other reinforcing behaviours, COVID-19, cohort study on substance use risk factors, young men,
Switzerland

INTRODUCTION

The coronavirus disease (COVID-19) pandemic had a major impact on everyday life in
Switzerland. This global health crisis’ first wave and the government measures implemented
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to limit the virus’ propagation had the potential to signifi-
cantly affect individuals’ health behaviours, notably the use
of alcohol, other substances and other reinforcing behav-
iours. The Swiss Federal Council introduced measures to
limit the propagation of the severe acute respiratory syn-
drome coronavirus 2 (SARS-COV-2) on 16 and 20 March
2020 (Swiss Federal Council, 2020a, b). These included
closing borders, schools, nurseries, bars, and non-essential
shops, severe limitations on restaurant opening, physical
distancing measures (> two meters distance, bans on gath-
erings of > five people), and health and safety measures in
supermarkets (distancing, limited numbers of shoppers
admitted simultaneously). People were also recommended to
stay at home, work from home and avoid public trans-
portation. These measures led to fewer hours worked and to
increases in the unemployment rate among significant seg-
ments of the workforce (Faber, Ghisletta, & Schmidheiny,
2020). On 16 March 2020, Switzerland had registered 43.9
cumulative confirmed cases per 100,000 inhabitants. In
Switzerland, about 71% of the population lives in the
German-speaking, 24% in the French-speaking and 5% in
the Italian- or Romansch-speaking regions (Swiss Federal
Office of Statistics, 2016). The prevalence of confirmed cases
was more than three times greater in French- and Italian- or
Romansch-speaking regions than in German-speaking ones
(Swiss Federal Office of Public Health, 2020). On that date,
Switzerland was among the top 9 countries worldwide with
the highest numbers of cumulative confirmed cases (World
Health Organization (WHO), 2020).

Although anecdotal media reports stated that alcohol
(Blum, 2020; Wilson, 2020) and tobacco (Bonzom, 2020)
sales increased at the start of the COVID-19 crisis, it was
unclear whether these reports reflected real increases in the
use of both substances and how these behaviours would
evolve in the long run. Border and bar closures combined
with an economic downturn may have reduced the avail-
ability (including accessibility) of alcohol (Rehm et al., 2020)
and social opportunities to use it. The same may be true for
other substances. For example, cannabis (with a concentra-
tion of tetrahydrocannabinol [THC] > 1%) is illegal in
Switzerland, and smuggling from abroad is an important
source for the domestic illegal market (Zobel, Esseiva,
Udrisard, & Samitca, 2020). As availability is an important
factor of demand (Gmel, Holmes, & Studer, 2016), this
could have reduced substance use in the general population.
However, experience from previous and current crises sug-
gests that the pandemic may have induced stress and anxiety
(Ahorsu et al., 2020; Brooks et al., 2020; Lau et al., 2005;
Marmet et al., 2021a), at least for some population sub-
groups, such as those who lost their jobs, faced major
changes in their work situation, were socially isolated, or
were healthcare and essential workers (Brooks et al., 2020;
Centers for Disease Control and Prevention, 2020; Marmet
et al, 2021). In line with the stress-response-dampening
theory (Sayette, 1999; Sher, Bartholow, Peuser, Erickson, &
Wood, 2007; Sher & Levenson, 1982), distress may lead
individuals to increase their substance use to relieve stress
and reduce anxiety. This is supported by results showing

positive associations between COVID-19 related stress and
substance use (Callinan et al.,, 2021; Rolland, Haesebaert,
Zante, Benyamina, & Haesebaert, 2020; Taylor, Paluszek,
Rachor, McKay, & Asmundson, 2021). There were also
anecdotal media and industry reports of the increased
involvement in other reinforcing behaviours, such as social
media, gaming, internet pornography and TV series, from
the start of the first wave of the COVID-19 crisis (La
Presse.ca, 2020; Mestre-Bach, Blycker, & Potenza, 2020; M.
Perez, 2020; S. Perez, 2020; Schultz, 2020; Shanley, 2020).
This may have been a consequence of burden, stress and
anxiety caused by COVID-19 (Brailovskaia & Margraf, 2021;
Rolland et al., 2020; Zhao & Zhou, 2021), and of the
increased availability of digital activities during the crisis.
For example, the internet pornography industry seems to
have seized upon the situation to offer free content for a
limited time (Mestre-Bach et al., 2020). Reduced working
hours and government recommendations to stay at home
may also have increased the time available for these activ-
ities.

To date, studies investigating the impacts of the COVID-19
crisis on substance use yielded no consistent pattern of change.
Regarding alcohol and cigarette use, some studies indicated
increased use during the COVID-19 crisis (Ahmed et al., 2020;
Lechner et al., 2020; Rolland et al., 2020; Stanton et al., 2020;
Vanderbruggen et al, 2020), whereas other suggested
decreased use (Bade et al, 2020; Caponnetto et al, 2020;
Scarmozzino & Visioli, 2020). One study of illegal cannabis use
found no significant change during the COVID-19 crisis
(Vanderbruggen et al,, 2020), whereas another showed a sig-
nificant decrease in prevalence of use but a significant increase
in the frequency of use (Dumas, Ellis, & Litt, 2020). Regarding
other reinforcing behaviours, existing studies have shown
increased time spent watching screens, e.g., gaming, watching
TV and pornography, video streaming, using social media and
internet (Alomari, Khabour, & Alzoubi, 2020; Balhara, Kattula,
Singh, Chukkali, & Bhargava, 2020; Burhamah et al., 2020;
Cellini, Canale, Mioni, & Costa, 2020; Lemenager et al., 2021;
Luo, Chen, & Liao, 2021; Mestre-Bach et al.,, 2020; Paschke,
Austermann, Simon-Kutscher, & Thomasius, 2021; Rolland
et al,, 2020; Sallie, Ritou, Bowden-Jones, & Voon, 2021).

One major limitation of the existing literature is that
most studies used either retrospective measures (e.g. Lech-
ner et al., 2020) or subjective perceptions of changes in use
(e.g. perceived increase, decrease, no change) during the
COVID-19 crisis (e.g. Scarmozzino & Visioli, 2020): they
failed to measure participants’ pre-pandemic levels. This
may have introduced bias into their estimations of impact,
making conclusions about changes at the individual level
impossible.

To fill these gaps, we took advantage of the fourth and
final wave of data collection from the Cohort study on
Substance-Use Risk Factors (C-SURF), which ended just
before the start of the COVID-19 crisis in Switzerland.
Participants were asked to complete an additional ques-
tionnaire during the first wave of infection, allowing an
assessment of potential changes in substance use and other
reinforcing behaviours among young Swiss men.
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Aims and hypotheses

The study’s first aim was to assess changes in alcohol (fre-
quency of heavy episodic drinking and volume), cigarette,
illegal cannabis use, gaming, and watching TV series and
internet pornography during the COVID-19 crisis. We hy-
pothesized changes to mirror changes in availability: de-
creases in substance use (alcohol, cigarettes, illegal cannabis)
due to reduced availability and increases in other reinforcing
behaviours (gaming, TV series, internet pornography) due
to increased availability.

However, as mentioned above, the COVID-19 crisis
could have triggered stress, anxiety and isolation, increased
spare time and interfered with the daily lives of certain
subgroups of the population. Consequently, substance use
and other reinforcing behaviours may have increased in
these subgroups. Accordingly, the study’s second aim was to
investigate whether the COVID-19 crisis affected substance
use and other reinforcing behaviours differentially in certain
cohort subgroups. Specifically, those who had lost their job
or had major changes in their work situation, and those who
were socially isolated or had more spare time (e.g. living
alone, being childless), were hypothesized to report increases
in both substance use and other reinforcing behaviours.
Healthcare and essential workers were hypothesized to
report increases in substance use, but not necessarily in-
creases in other reinforcing behaviours, as they would not
have had an abundance of spare time. When the question-
naire was being answered, Switzerland’s German-speaking
regions were less affected by COVID-19 than French-
speaking regions (Swiss Federal Office of Public Health,
2020), despite the implementation of identical measures to
limit the virus’ propagation. Thus, the German-speaking
subgroup may have been less subject to the stress of being
infected or infecting others. We therefore hypothesized
changes in substance use and other reinforcing behaviours
to be smaller among German-speakers than among French-
speakers.

METHODS

Participants

Participants came from C-SURF, a general population-
based cohort of young Swiss men started in 2010. Between
1 April 2019 and 14 February 2020, 4,407 participants
completed the fourth and final online C-SURF question-
naire (the pre-COVID-19 assessment). They were subse-
quently all invited by email to complete an additional
online questionnaire (the COVID-19 assessment). Between
13 May and 8 June 2020, 2,344 (53.2%) participants
completed at least two-thirds of the questionnaire,
including the questions on substance use and other rein-
forcing behaviours, and sociodemographic and work-
related characteristics used in the present study. Full details
on the C-SURF study and participants recruitment can be
found in Supplementary Material SI.
Sample characteristics are reported in Table 1.

Measures

Substance use and other reinforcing behaviours. Both as-
sessments (pre-COVID-19 and COVID-19) used the same
questions to ask participants about their substance use and
other reinforcing behaviours, except for the period of refer-
ence: “in the previous 12 months” for the pre-COVID-19
assessment, and “since the start of the COVID-19 measures”
for the COVID-19 assessment. All variables were coded to
reflect weekly use: weekly drinking volume and number of
cigarettes smoked, weekly time spent gaming, and watching
TV series and internet pornography were computed as the
product of quantity and frequency of use. For heavy episodic
drinking (HED; drinking six or more standard drinks on one

Table 1. Sample characteristics (n = 2,344)

Age Before COVID-19
M, SD, n missing
Range

Age During COVID-19
M, SD, n missing

28.20 1.27 0
25.65; 34.97

29.07 1.27 0

Range 26.54; 35.84
Change in working hours (n missing) 0
Increase (n, %)* 159 6.8
Almost no change (n, %)® 1,511 64.5
Decrease (n, %)° 674 28.8
Change in working hours at home 38
(n missing)
Increase (1, %)* 948 41.1
Almost no change (, %)b 1,222 53.0
Decrease (n, %)° 136 59
Deterioration in work situation 13
(n missing)
Yes (n, %) 492 21.1
No (1, %) 1,839 789
Healthcare worker in contact with potentially infected 5
people (n missing)
Yes (n, %) 110 4.7
No (n, %) 2,229 95.3
Other worker in contact with potentially infected people 2
(n missing)
Yes (n, %) 544 23.2
No (n, %) 1,798 76.8
Called up for military or civil service 1
(n missing)
Yes (n, %) 245 10.5
No (1, %) 2,098  89.5
Being a father (n missing) 9
Yes (n, %) 271 11.6
No (1, %) 2,064 884
Living alone (n missing) 0
Yes (n, %) 511 21.8
No (1, %) 1,833 782
Linguistic region (# missing) 0
French (n, %) 1,364 58.2
German (1, %) 980 41.8

Note. M: Mean. SD: Standard deviation. * °>4h a week. "between
—4 and +4h a week.
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occasion) and illegal cannabis (> 1% THC), frequency of use
were assessed.

Sociodemographic and work-related characteristics. Changes
in total working hours and hours worked from home were
measured as the difference between before and after the
introduction of national-level COVID-19 measures. Differ-
ences were recoded into fewer working hours (minus 4h or
more a week), almost no change (change of less than plus or
minus 4 h a week), and more working hours (plus 4 h or more
a week).

Deterioration in work situation was measured by asking
whether a participant’s work situation had changed since the
start of the COVID-19 measures. Response options were “I
was/am unemployed because of COVID-19”, “I was/have
been temporarily laid off (i.e. partial/temporary unemploy-
ment)”, “I am self-employed and have lost money because of
COVID-19”, and “My work situation has not changed
much”. Responses were recoded to reflect a deterioration in
work situations (being unemployed, temporarily laid off, and
losing money vs no change).

Participants were also asked whether they worked in
healthcare or another sector potentially in contact with infected
people, whether they were called up to their military or civil
protection units in response to the COVID-19 crisis, whether
they had children, and whether they lived alone. Participants’
age during COVID-19 crisis and whether they lived in a
German- or French-speaking region were also assessed.

A detailed description of the measures used can be found
in Supplementary Material S1.

Statistical analyses

The sample’s descriptive statistics were calculated. Changes
in substance use and other reinforcing behaviours, correla-
tions between changes, and associations of changes with
sociodemographic and work-related characteristics were
analysed using latent change score models (LCS; McArdle,
2009) in Mplus 8.3 software (Muthén & Muthén, 1998-

2017). Bootstrap (5,000 draws) and 95% bias-corrected
percentile bootstrap confidence intervals were used to ac-
count for potentially skewed distributions. When significant
associations of changes in substance use and other rein-
forcing behaviours with sociodemographic and work-related
characteristics were found, a simple slope analysis was used
to test the significance of changes in each subgroup (Aiken &
West, 1991). LCS modelling used the responses of partici-
pants who had completed at least two-thirds of the COVID-
19 assessment (n = 2,344). Of these, 151 (6.4%) participants
had a missing value on at least one item. These missing
values were handled using full information maximum like-
lihood (FIML). Non-respondents (questionnaire not
completed or less than two-thirds completed) had signifi-
cantly higher scores on pre-COVID-19 cigarette and illegal
cannabis use than did respondents (questionnaire at least
two-thirds completed) to the COVID-19 assessment (see
Supplementary Table S2). As a sensitivity analysis, LCS were
also tested on the total sample (n = 4,407; including all non-
respondents), and missing data were handled using FIML.

Ethics

The study protocol was approved by the Human Research
Ethics Committee of the Canton of Vaud (15/07, PB_2018-
00296).

RESULTS

Means and standard deviations of substance use and other
reinforcing behaviours before and during COVID-19 crisis
are reported in Table 2. Results of LCS investigating changes
in substance use and other reinforcing behaviours are re-
ported in Table 3 (for sensitivity analysis see Supplementary
Table S3). Results showed significant decreases in weekly
drinking volume (-1.15 standard drinks/week, 16.8%
decrease) and frequency of HED (-0.05 days / week, 17.7%
decrease) during the COVID-19 crisis, compared to the pre-

Table 2. Substance use and other reinforcing behaviours before and during COVID-19 crisis (n = 2,344)

Before COVID-19

During COVID-19

M SD missing (1) M SD missing (1)
Substance-related addictive behaviours
Drinking volume (weekly number of 6.83 12.45 1 5.69 9.73 7
standard drinks)
Heavy episodic drinking (weekly 0.26 0.57 0 0.21 0.62 4
frequency)
Cigarettes (weekly number) 16.51 38.35 0 15.70 39.26 0
Tllegal cannabis use (weekly 0.33 1.23 0 0.35 1.33 0
frequency)
Other reinforcing behaviours
Gaming (hours per week) 4.10 7.42 0 7.18 11.08 1
Watching TV series (hours per week) 4.73 6.02 1 8.28 9.07
Watching internet pornography 4.60 7.09 0 4.82 8.21 17

(hours per week)

Note. M = Mean. SD = Standard deviation.
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Table 3. Estimated change in substance use and other reinforcing behaviours from before to during the COVID-19 crisis based on latent
change score model and percentage of change (n = 2,344)

Bias-corrected percentile
bootstrap confidence

intervals
Change in Estimate 2.5% 97.5% % change
Weekly drinking volume -1.15 —1.55 —0.80 —16.8%
(n standard drinks)
Weekly frequency of heavy episodic —0.05 —0.08 —0.02 —17.7%
drinking
Weekly number of cigarettes® —0.81 —1.78 0.18 4.9%
Weekly frequency of illegal cannabis 0.02 —0.01 0.05 6.4%
use
Weekly hours spent gaming 3.08 2.76 3.43 75.3%
Weekly hours spent watching TV series 3.55 3.23 3.88 75.0%
Weekly hours spent watching internet 0.23 —0.05 0.51 4.7%

pornography

Note. Coefficients in bold are significant according to bias-corrected 2.5% and 97.5% percentile bootstrap confidence intervals. “This change

is significant in the sensitivity analysis (see Table S3).

COVID-19 period. In contrast, significant increases were
found for time spent gaming (43.08h / week, 75.3% in-
crease) and watching TV series (+3.55h / week, 75.0% in-
crease). Weekly cigarettes smoked slightly decreased,
whereas the frequency of illegal cannabis use and time spent
watching internet pornography increased slightly, but these
changes were not significant. Correlations between changes
in substance use and other reinforcing behaviours were
generally positive (Table 4; for sensitivity analysis see
Supplementary Table S4) but weak, and only about one-
third was statistically significant.

Associations of changes in substance use and other
reinforcing behaviours with sociodemographic and work-
related characteristics are reported in Table 5 (for sensitivity
analysis see Supplementary Table S5). The coefficients in
Table 5 reflect relative changes, i.e. positive values indicate
larger increases or smaller decreases, whereas negative values
indicate larger decreases or smaller increases than the
reference group. For the sociodemographic and work-related

characteristics significantly associated with changes, simple
slopes (not reported in Table 5) were also tested in the
reference category and the contrasted groups.

Fewer working hours (vs almost no change) was signif-
icantly associated with increased time spent gaming and
watching TV series. Simple slope analysis showed that par-
ticipants who reported fewer working hours or almost no
change in working hours both spent significantly more time
gaming and watching TV series. However, increases were
larger among those who worked fewer hours than among
those reporting almost no change in working hours, both for
gaming (mean [bias corrected 2.5%, 97.5% percentile boot-
strap confidence interval] = 4.04 [3.39, 4.76] vs 2.67 [2.27,
3.08]) and for watching TV series (4.62 [3.96, 5.30] vs 3.22
[2.82, 3.62]).

Deterioration in work situation was significantly associ-
ated with changes in cigarette use, time spent gaming and
watching TV series. Simple slope analysis showed that those
reporting no deterioration in their work situation

Table 4. Correlations between changes in substance use and other reinforcing behaviours based on a latent change score model (n = 2,344)

2. 3. 4. 5. 6. 7.
Weekly Weekly Weekly Weekly ~ Weekly hours ~ Weekly hours
frequency of number  frequency of hours spent spent watching
heavy episodic of illegal spent watching TV internet
drinking cigarettes  cannabis use  gaming series pornography
1. Weekly drinking volume 0.31 0.14 0.08 —0.02 0.00 0.10
2. Weekly frequency of heavy episodic 0.05 0.09 0.01 0.01 0.07
drinking
3. Weekly number of cigarettes 0.00 0.01 0.11 0.01
4. Weekly frequency of illegal cannabis use 0.01 0.08 0.05
5. Weekly hours spent gaming 0.10 0.08
6. Weekly hours spent watching TV series 0.01
7. Weekly hours spent watching internet
pornography

Note. Correlations in bold are significant according to bias-corrected 2.5% and 97.5% percentile bootstrap confidence intervals (not shown).
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Table 5. Sociodemographic and work-related characteristics predicting change in substance use and other reinforcing behaviours based on a latent change score model (n = 2,344)

Weekly drinking
volume
b (2.5%, 97.5% BCI)

Weekly frequency of heavy
episodic drinking
b (2.5%, 97.5% BCI)

Weekly number of Weekly frequency of illegal
cigarettes cannabis use
b (2.5%, 97.5% BCI) b (2.5%, 97.5% BCI)

Change in working hours (ref. almost no change®)
Increase® —0.56 (—1.71, 0.56)

Decrease® 0.86 (—0.11, 1.73)
Change in time spent working at home (ref. almost no change®)

Increase® —0.07 (—0.80, 0.72)

Decrease? 1.02 (—0.34, 2.42)

Deterioration in work situation (ref. no)

Healthcare worker in contact with potentially infected people
(ref. no)

Other worker in contact with potentially infected people (ref. no)

Called up for military or civil service (ref. no)

Being a father (ref. no)

Living alone (ref. no)

German-speaking regions (ref. French-speaking)

Age during COVID-19

0.84 (—0.27, 1.75)
—0.48 (—1.76, 0.69)

0.46 (—0.27, 1.18)
0.47 (—0.49, 1.44)
—0.43 (—2.38, 0.67)
—0.08 (—1.20, 0.86)
0.46 (—0.27, 1.25)
0.15 (—0.27, 0.45)

—0.02 (—0.08, 0.04)
0.05 (=0.01, 0.12)

—2.22 (—6.56, 1.56)
1.76 (—0.40, 4.15)

0.03 (—0.15, 0.20)
0.01 (—0.06, 0.09)

0.02 (—0.04, 0.08)
0.06 (—0.10, 0.20)
0.02 (—0.03, 0.08)
0.01 (—0.05, 0.07)

—0.62 (—2.65, 1.23)
3.66 (—0.49, 7.78)
2.88 (0.08, 6.02)°
3.66 (1.04, 6.90)

0.02 (—0.05, 0.08)
—0.06 (—0.21, 0.05)
0.03 (—0.06, 0.12)
—0.03 (—0.22, 0.17)

—0.04 (—0.10, 0.02)
—0.01 (—0.09, 0.08)
—0.02 (—0.10, 0.06)
0.00 (—0.08, 0.07)
0.03 (—0.02, 0.09)
0.01 (=0.01, 0.03)

—0.09 (—2.43, 2.14)
0.22 (—2.79, 3.08)
1.62 (—1.31, 4.64)
0.59 (—2.28, 3.01)

—2.87 (—4.78, —1.05)
0.38 (—0.40, 1.09)

—0.05 (—0.12, 0.03)
0.01 (—0.10, 0.13)
—0.05 (—0.16, 0.06)
0.00* (—0.07, 0.07)
0.03 (—0.03, 0.10)
—0.01 (—0.05, 0.02)

Weekly hours spent gaming
b (2.5%, 97.5% BCI)

Weekly hours spent watching internet
pornography
b (2.5%, 97.5% BCI)

Weekly hours spent watching TV series
b (2.5%, 97.5% BCI)

Change in working hours (ref. almost no
change®)
Increased® 0.25 (—1.00, 1.54)
Decrease? 1.37 (0.61, 2.19)
Change in time spent working at home (ref.
almost no change®)
Increase® —0.46 (1.12, 0.20)
Decrease® 1.12 (—0.60, 3.15)
Deterioration in work situation (ref. no) 1.45 (0.59, 2.41)
Healthcare worker in contact with —0.74 (—2.18, 0.86)
potentially infected people (ref. no)
Other worker in contact with potentially
infected people (ref. no)
Called up for military or civil service (ref. no)
Being a father (ref. no)
Living alone (ref. no)
German-speaking regions (ref. French-
speaking)
Age during COVID-19

—0.80 (—1.64, 0.08)

—0.87 (—1.84, 0.18)
—1.63 (—2.43, —0.83)
0.73 (—0.12, 1.60)
—1.77 (-2.43, —=1.11)

0.11 (—0.15, 0.37)

—1.02 (—2.10, 0.10)
1.41 (0.64, 2.19)

0.76 (—0.37, 2.02)
0.36 (—0.29, 1.03)

—0.31 (—0.96, 0.33)
0.60 (—1.01, 2.34)
2.12 (1.21, 3.08)

—0.67 (—2.04, 0.84)

—0.37 (—0.93, 0.17)
—0.58 (—2.17, 1.14)
0.21 (—0.59, 1.06)
—0.31 (—1.27, 0.85)
0.13 (—0.72, 0.95) 0.29 (—0.41, 1.03)
0.16 (—0.89, 1.25)
—0.66 (—1.67, 0.41)
0.38 (—0.48, 1.28)
—0.79 (—1.44, —0.11)

—0.16 (—1.20, 0.81)
—0.15 (—0.90, 0.63)
1.00 (0.29, 1.79)
0.75 (0.17, 1.33)

0.11 (—0.15, 0.37) —0.26 (—0.53, —0.01)

Note. Ref. = reference. B = coefficient of association. BCI = bias-corrected percentile bootstrap confidence intervals. Coefficients in bold are significant according to BCI. *before rounding =

—0.002. "between —4 and +4h a week. © >4h a week. °this coefficient is not significant in the sensitivity analysis.
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significantly decreased their cigarette use (-1.42 [-2.40,
-0.45]), whereas those who reported a deterioration
increased their use, although not significantly (1.39 [-1.13,
4.51]). Those reporting deterioration in their work situation
increased their time spent gaming more than those reporting
no deterioration (4.23 [3.42, 5.13] vs 2.78 [2.43, 3.13]) and
watching TV series (5.22 [4.40, 6.17] vs 3.10 [2.77, 3.46]).

Being a healthcare worker in contact with potentially
infected people was significantly associated with changes in
cigarette use. Simple slope analysis showed that they
significantly increased their cigarette use (2.68 [0.28, 5.73]),
whereas healthcare workers not in contact with potentially
infected people and other workers or the unemployed
decreased their use, although not significantly (-0.98 [-1.98,
0.05]).

Some household conditions were also associated with
changes in other reinforcing behaviours. Being a father was
significantly associated with changes in time spent gaming.
Simple slope analysis showed that fathers increased their
time spent gaming less than childless men (1.64 [0.96, 2.42]
vs 3.27 [2.92, 3.65]). Living alone was significantly associated
with changes in time spent watching internet pornography.
Simple slope analysis showed that watching internet
pornography increased significantly among those living
alone (1.01 [0.36, 1.72]) and non-significantly among those
not living alone (0.02 [-0.30, 0.33]).

Living in German-speaking regions (vs French-speaking)
was significantly associated with changes in cigarette use,
time spent gaming, and watching TV series and internet
pornography. Simple slope analysis showed that respondents
in German-speaking regions (but not French-speaking re-
gion) significantly decreased their cigarette use (-2.48 [-3.81,
-1.26] vs 0.39 [-0.98, 1.82]) and significantly increased their
time spent watching internet pornography (0.67 [0.21, 1.14]
vs -0.08 [-0.43, 0.26]). Living in French-speaking regions (vs
German-speaking) was associated with a larger increase in
time spent gaming (3.83 [3.34, 4.30] vs 2.05 [1.62, 2.52]) and
watching TV series (3.88 [3.44, 4.34] vs 3.09 [2.62, 3.58]).
Finally, age was significantly associated with a relative
decrease in watching internet pornography.

DISCUSSION

The present study aimed to assess changes in substance use
and other reinforcing behaviours in a large sample of young
men from before to during the first wave of the COVID-19
crisis in Switzerland and to investigate whether this affected
substance use and other reinforcing behaviours differentially
in certain subgroups. Results showed significant decreases of
approximately 17% for drinking volume and HED fre-
quency. These reported changes may reflect the immediate
impact of COVID-19 measures on the availability of alcohol
(Rehm et al., 2020). Since alcohol use is one of the main risk
factor for mortality and morbidity (Rehm, Taylor, & Room,
2006) and HED is one of the strongest predictor of alcohol-
related harm, e.g. blackouts, accidents, problem with the
police, violence, among young adults (Gmel, Rehm, &

Kuntsche, 2003; Wechsler, Davenport, Dowdall, Moeykens,
& Castillo, 1994), a decrease in alcohol use is good news for
public health. The open question is whether this decrease
will be maintained over time. As opposed to alcohol use,
significant increases of approximately 75% more time spent
gaming and watching TV series were found. This result may
reflect participants’ increased free time and the availability of
special offers during the COVID-19 crisis, as well as the
engagement in these activities as coping mechanisms in
response to the increased stress and burden caused by the
COVID-19 crisis. High involvement in such activities is not
problematic by itself (at least for gaming; Kirdly, Téth,
Urban, Demetrovics, & Maraz, 2017). Gaming may even be
beneficial to relieve stress, reduce loneliness and increase
well-being in general (Johannes, Vuorre, & Przybylski, 2021;
Johnson, Jones, Scholes, & Carras, 2013; Kaye, Kowert, &
Quinn, 2017; Reinecke, 2009). This was also found in the
context of the COVID-19 crisis (Barr & Copeland-Stewart,
2021). Thus, moderate increase in time spent gaming and
watching TV series may be an adaptive response to the
changes in daily routines and stress caused by the crisis.
However, for a minority of users, high involvement may
progress into long-lasting problematic patterns of use. Pro-
fessionals and policymakers may play a role to limit
involvement in these activities by providing recommenda-
tions. As proposed by Kirdly et al. (2020), these may include
making a schedule of daily activities to keep a daily routine,
the maintenance of a healthy lifestyle (e.g. regular physical
activity, regular sleep, healthy food) and of social activities
with family members and social interactions, the use of
relaxation techniques and digital wellbeing apps, the
awareness and regulation of one’s screen time, and seeking
help from professionals or help lines if needed.

Changes in substance use and other reinforcing behav-
iours did not happen uniformly throughout the sample
population. Thus, particular attention should be paid to
subgroups who did increase their use. Working less or
experiencing a deterioration in one’s work situation was
associated with greater increases in time spent gaming and
watching TV series. Consistent with the results of Rolland
et al. (2020), showing that unemployment was associated
with increased screen use, this finding may reflect the lack of
social activities available due to COVID-19 measures,
combined with more time available and the extra stress of
being unemployed or partly unemployed during a lockdown.
Those reporting no deterioration in their work situation
were also found to have decreased cigarette use, whereas
those reporting a deterioration did not change their cigarette
use significantly. This relative increase was consistent with
the results of Compton, Gfroerer, Conway, and Finger
(2014), who showed that unemployment was associated with
cigarette use.

Healthcare workers in contact with potentially infected
people reported increased cigarette use whereas others did
not change significantly their use. During the SARS outbreak
starting in 2002, about 20% of all individuals infected were
healthcare workers (World Health Organization (WHO),
2003). Thus, healthcare workers may suffer from higher
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levels of anxiety and stress because of increased workloads
and fears of infection and may increase their use of cigarettes
as a coping mechanism. No significant increase in alcohol
use was found in this subgroup. However, given the evidence
of an increase in alcohol use disorders prevalence among
healthcare workers three years after the SARS outbreak (Wu
et al., 2008), studying the COVID-19 pandemic’s long-term
impact on substance use will be important.

Fathers increased their time spent gaming by less than
childless participants. During lockdown, fathers spent
more time on childcare because nurseries and schools were
closed, grandparents were recommended not to look after
children, and children were at home. Childless participants
almost certainly had more free time available for gaming.
Furthermore, participants living alone watched more
internet pornography, whereas viewing by others did not
change significantly. Being forced to stay at home during
lockdown, social interactions and activities were particu-
larly limited for those living alone, and they were likely
more prone to social isolation (Marmet et al., 2021). They
may have watched more internet pornography to pass the
time and to counter potential decreases in their real-life
sexual activity.

Participants living in French-speaking regions increased
their time spent gaming and watching TV series by more
than those living in German-speaking regions did. They
also decreased their cigarette use by less than participants
living in German-speaking regions. German speakers also
showed a bigger increase in internet pornography, which
had already been found to be more prevalent in German-
speaking than in French-speaking regions before the
COVID-19 crisis (Studer, Marmet, Wicki, & Gmel, 2019).
Thus, with the exception of internet pornography, differ-
ences between linguistic regions may reflect the fact that
French-speaking regions were more seriously affected by
the first wave of the COVID-19 crisis than were German-
speaking regions.

This study is not without limitations. The sample
included only young Swiss men and results are thus not
directly generalizable to other age groups, women or other
countries. Using self-reported questionnaires may introduce
biases such as social desirability or recall bias. Also, because
the C-SURF pre-COVID assessment was spread out over
almost a year, participants had different time intervals be-
tween their pre-COVID and COVID assessments. Despite
only about 50% of the participants invited to answer the
COVID-study doing so, results from our sensitivity analysis,
including all non-respondents, yielded the same patterns of
change (although the significance of two coefficients differed
from the main analyses). Also, although reported changes in
substance use and other reinforcing behaviours could be
attributed to the COVID-19 crisis, they could partly reflect
seasonal changes or personal developmental changes. The
present study’s strengths include its large, non-selective
sample. More importantly, it did not rely on retrospective
pre-COVID period reports, as measures of substance use
and other reinforcing behaviours from C-SURF were avail-
able.

To conclude, the present study suggests that, during the
first wave of the COVID-19 crisis (until June 2020), there
was a decrease in alcohol use (but not in cigarette or illegal
cannabis use) and more time was spent on other rein-
forcing behaviours such as gaming or watching TV series
(but not internet pornography). Substance use and other
reinforcing behaviours increased more in some sample
subgroups that were found to experience higher levels of
psychological distress during the COVID-19 crisis (Mar-
met et al., 2021): those reporting changes in their work
situation (deterioration, fewer working hours, more time
spent working from home), healthcare workers in contact
with potentially infected people, the childless or those
living alone. These specific changes corroborated the hy-
pothesis that substance use and other reinforcing behav-
iours were not only more likely to occur if they were
available but also that may have served as a coping strategy
if individuals experienced heightened stress and isolation
during the crisis. One open question is whether these
changes will persist, increase or decrease over time. This
will depend on further developments in the COVID-19
pandemic, the measures taken to combat it, the occurrence
and magnitude of the expected economic downturn, and
potential changes in the socio-cultural landscape affecting
the usage contexts of different substance and other rein-
forcing behaviours. Although this initial decrease in alcohol
use is good news for public health, caution is warranted
because substance use may increase in the wake of the post-
COVID economic recession expected to occur in many
countries. Close monitoring of further developments in
substance use is thus recommended. As regards growing
digital activities, efforts to prevent their progression to
chronic patterns of excessive use (including addictions)
may be needed.
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