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Abstract

The health and socio-economic challenges arising from the COVID-19 pandemic have led to greater reliance on the
internet to meet basic needs and responsibilities. Greater engagement in online activities may have negative
mental and physical health consequences for some vulnerable individuals, particularly under mandatory self-
isolation or ‘lockdown’ conditions. The present study investigated whether changes in levels of involvement in
online activities during the COVID-19 pandemic (i.e., watching TV series, online sexual activities, video games, social
networks, gambling, online shopping, and instant messaging) were associated with problematic internet use, as
well as whether certain psychological risk factors (positive/negative affect and impulsivity) were significant
predictors of these changes. A total of 1,275 participants (66.1% female, aged between 18-55 years) completed an
online survey while in lockdown in Spain (April 15th-23rd, 2020). The survey assessed current engagement in seven
different online activities and their engagement prior to the COVID-19 pandemic, as well as psychological risk
factors (affect and impulsivity). Most participants (between 60.8%-98.6% depending on the activity) reported no
changes in participation in online activities, but there was a significant increase in weekly internet use (between 25
and 336 min). However, increased internet use was not accompanied by a corresponding increase in problematic
use, except for problematic TV series watching and video gaming. Psychological risk factors considered in the study
(affect, impulsivity traits) were largely minor or non-significant predictors. Thus, increased internet use during the
lockdown in Spain was not related to a proportional growth in problematic usage, suggesting that these behavioral
changes may constitute adaptive coping strategies in the context of the pandemic.
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Introduction

The novel coronavirus (COVID-19) pandemic has caused major disruption to daily life and unprecedented global
health and economic challenges (World Health Organization [WHO], 2020a). With no vaccine or effective
treatments at the time of the study, the most effective method to contain the contagion and protect individuals
was to apply spatial distancing (Abel & McQueen, 2020). To ensure the efficacy of this approach, governments
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encouraged individuals in avoiding social contact through public health measures (such as temporary closures of
schools and universities, shops and leisure centers, limitations in the use of public transport, promotion of home
office, etc.). In many countries, these measures were articulated under complete lockdowns. The strictness,
duration, and conditions of these lockdowns greatly varied between countries (Hale et al., 2021), but typically
involved mandatory home confinement and complete restriction of public activities. Under these conditions, many
relied on internet activities to meet basic needs (socializing, access to food and medical services) and meet work
and other responsibilities.

Fear of contagion and its consequences (Ornell et al., 2020; Schimmenti et al., 2020), along with major lifestyle
changes (e.g., reduced physical exercise and face-to-face socializing) associated with self-isolation or lockdown,
can have a significant negatively impact on mental health (Brooks et al., 2020). People quarantined are known to
experience increased negative emotions (e.g., fear, anger, confusion), problems in sleep regulation (mainly
anxiety-induced insomnia), somatic symptoms (e.g., myalgia, headaches, or dizziness), unhealthy lifestyle patterns
(e.g., alcohol consumption, sedentary lifestyle), and/or increased anxiety and depression (Brooks et al., 2020;
Sandin et al., 2020; Shigemura et al., 2020; Wang et al., 2020). Furthermore, stay-at-home policies increase the
time spent alone at home which can foster loneliness (particularly if living alone), increased social isolation (e.g.,
from partners, family members, friends) or exacerbate existing relationship conflicts.

Spatial distancing and lockdown policies have had a major influence on Information and Communication
Technologies (ICTs) usage patterns. On the one hand, the internet has facilitated adaptation to the many
challenges created by the COVID-19 pandemic, helping to mitigate its psychosocial impact by: (a) keeping people
distracted from boredom due to loss of routine (e.g., online gaming and video streaming services) (King et al.,
2020); (b) receiving important pandemic-related updates (e.g., online news) (Wiederhold, 2020); (c) enabling work
and study from home; or (d) communication with relatives and friends (e.g., instant messaging or social networks).
Despite this utility, increased internet use may have potential risks associated with excessive usage patterns of
ICTs (Kiraly et al., 2020), which could negatively affect physical and mental well-being in vulnerable individuals.
King et al. (2020) have speculated that excessive gaming behaviors developed under lockdown conditions could
become habitual for some users, leading to difficulties in restoring behavior to pre-lockdown levels. Similarly,
Mestre-Bach et al. (2020) propose that individuals with existing problematic pornography use may be vulnerable
to increasing their use under lockdown conditions. Recognizing these issues, international health authorities (e.g.,
WHO or UNICEF), with support of the wider heath community of researchers and clinicians, have proposed
strategies to prevent excessive screen time and problematic internet use during the COVID-19 pandemic (Kiraly et
al., 2020; UNICEF, 2020; WHO, 2020b). However, these guidelines or suggestions have been guided by an evidence
base developed prior to the pandemic, which conceptualizes overuse of online activities in a very different context
(Fineberg et al., 2018). Empirical evidence on problematic internet use obtained in the context of pandemic-related
lockdown is currently lacking and urgently needed.

The Present Study

The present study aimed to measure involvement in online activities prior to and during the COVID-19 pandemic,
and to assess whether any potential increase in use was associated with higher reported problematic use. An
online survey was conducted among a self-selected sample of Spanish residents. Spain has been among the most
pandemic-affected European countries and thus represents a useful region to examine changes in internet-related
activities. Given their implication in academic commentary and studies of problematic internet use (Baggio et al.,
2018; Montag et al., 2019; Starcevic & Aboujaoude, 2017), this study focused on specific online activities (i.e., online
TV series, online sexual activities, video games, social networks, gambling, online shopping, and instant messaging)
regardless of the particular device employed to access to these online activities (e.g., smartphone or laptop). Time
spent per week was measured as an indicator of the level of engagement in these behaviors, whereas problematic
use was measured through a series of specific items measuring: (a) self-perceived excessive time invested in the
behavior; (b) interpersonal problems due to the behavior; (c) personal impairment; and (d) self-perceived addictive
use. It was hypothesized that internet use would be greater during the COVID-19 pandemic, and that this increased
internet use would be associated with higher rates of problematic internet use.

The study included psychometric questionnaires assessing two psychological risk factors well known to influence
online behaviors: i.e., positive/negative affect and impulsive personality traits (Billieux & Van Der Linden, 2012;



Brand et al., 2019). These potential risk/protective factors were measured as predictors for changes in online
behaviors and aimed at identifying relevant targets for prevention actions and/or psychological interventions. In
pre-pandemic contexts, multiple studies reported a robust relationship between affect (in particular, negative
affect and emotion dysregulation), impulsivity (especially, negative urgency), and an increased risk for problematic
internet use (Maclaren et al., 2011; Ostinelli et al., 2021; Velotti et al., 2021). Preliminary data from studies
conducted during the COVID-19 pandemic also showed significant relationships between emotional symptoms
(anxiety, stress, and/or depression), impulsivity, and heightened internet use (Albertella et al., 2021; Boursier et
al., 2020, 2021; Gecaite-Stonciene et al., 2021; Giardina et al., 2021; Sharman et al., 2021; Teng et al., 2021). These
studies suggest that exacerbated emotional problems derived from the pandemic and prolonged isolation, along
with a certain predisposition to act rashly when facing negative emotional states, may increase the risk for
problematic internet use. Therefore, it was hypothesized that increased negative affect (e.g., boredom, monotony)
and trait impulsivity (especially, negative urgency) would be associated with increased internet use in the Covid-
19 context.

Method

Participants and Procedure

On 14th March, the Spanish government ordered a restrictive lockdown. By April 15th, Spain was one of the most
affected European countries in terms of COVID-19 confirmed cases and deaths (177,644 and 18,708, respectively).
During lockdown, citizens were permitted to leave their homes for essential tasks only (e.g., shopping for essential
supplies). Participants were recruited between April 15th and April 23rd, 2020. At such time, participants were 30
days into the lockdown period. The research was conducted through an online secured platform, and participants
were enrolled through banners posted on social networks (Facebook and Instagram). Inclusion criteria to access
the survey were (1) aged over 18 years old and (2) residents in Spain. The average time to complete the study was
20.7 min (SD = 11.1). Participants did not receive any compensation for their participation.

A total of 1,789 participants accessed the survey. Initial data derived from the online platform were screened to
avoid duplicitous, inconsistent, and/or unreliable responses (e.g., participants reporting > 100 years old). Only
those participants who completed 80% of the survey were included. The final sample consisted of
1,275 participants (66.1% females) aged between 18-55 years old (M = 26.23, SD = 9.64). Table 1 reports
participants’ characteristics.

Measures

Participant Characteristics

Participants were asked to provide their gender, age, marital status, education, and occupational status.
Participants were asked about their availability of devices (computer, tablet, smartphone, smart TV, and games
console). Participants were asked about their lockdown conditions: i.e., estimated days spent in lockdown, degree
of compliance with the lockdown, number of cohabitants, and physical size of their residence. Finally, participants
answered three questions assessing self-perceived negative impact of lockdown on: (a) mental health; (b) personal
finances; and (c) relationships quality with the people they were living with.

Internet Use Before and During the COVID-19 Pandemic

Internet use before the COVID-19 pandemic was assessed retrospectively. Participants were asked questions in
reference to the two-week period preceding the COVID-19 lockdown (i.e., 1st to 14th of March). To assess internet
use during the COVID-19 pandemic, participants were asked to answer based on the past week. For each online
activity, participants were first asked about engagement in that activity (yes/no) prior to and during the pandemic.
For each online behavior in which participants were involved, further questions were asked. Questions assessing
past engagement were preceded by “before the COVID-19 pandemic...” and formulated in past tense; question
assessing current engagement were preceded by “during the COVID-19 pandemic...” and formulated in present
tense. The questions were the following: (a) time per week (“how much time per week did/do you spend in this



activity?” [min]); (b) excessive use (“did/do you think you spent more time than you should in this activity?"); (c)
interpersonal problems (“did/does someone from your familiar or social circle complain about the amount of time
you invested in this activity?"); (d) functional impairment (“did/do you experience significant problems derived from
your engagement in this activity (e.g., significant personal distress, avoiding familiar, work, or academical
responsibilities, neglecting basic activities -sleep, eating, personal hygiene- or giving precedence to the activity
over other life interests and daily activities)?”); and (e) self-perceived addictive use (“did/do you believe you were/are
addicted to this activity?”). These questions were designed ad hoc for the present study based on past research
having operationalized key features to consider when assessing problematic and addictive online behaviors

(Billieux et al., 2019; Kardefelt-Winther et al., 2017).

Table 1. Participants’ Characteristics.

% (n) or M (SD)

Demographics
Gender
Men
Women
Age (range = 18 to 55 years old)
Marital status
Single
In a relationship (not married)
In a relationship (married)
Education
Vocational training
College or university graduate

Post-graduate degree (MA, PhD, etc.).

Occupational status

33.9% (n = 432)
66.1% (n = 843)
26.23 (9.64)

49.7% (n = 628)
37.0% (n = 467)
11.7% (n = 148)

28.4% (n = 355)
54.6% (n = 682)
12.3% (n = 154)

Student 66.4% (n = 847)
Active worker 27.0% (n = 344)
Unemployed 9.3% (n=114)
Short-time work scheme 2 8.9% (n=118)
Accessibility
Availability of technological devices
Computer (desktop computer and/or laptop) 80.3%
Tablet 38.4%
Smartphone 94.0%
Smart TV 54.6%
Games console 33.8%
Lockdown
Days in lockdown (range = 17-46) 32.37 (4.23)
Lockdown compliance (from 1 [complete compliance] to 6 [not compliance at all]) 1.94 (0.84)
Number of people cohabiting with (range = 0 to 9) 3.34(1.18)
Home size (from 1 [limited] to 6 [spacious]) 3.21 (0.89)
Self-perceived negative impact of lockdown (from 1 [not at all] to 10 [extremely])
On mental health 5.24 (2.42)
On personal finances 4.50 (3.07)
On relationships quality with people | live with 4.04 (2.63)

Note. Categories with less than 3% of responses were not included in the table; ? = Short-time work scheme (aka, short-time compensation)
is a subsidy for workers that have been temporary fired in firms affected by the COVID-19 pandemic.

Psychological Factors

Mood states in the context of lockdown were assessed by the Spanish version of the Positive and Negative Affect
Schedule (PANAS, Sandin et al., 1999). The PANAS consists of two 10-item subscales measuring positive (e.g.,
interested, excited) and negative affect (e.g., distressed, upset). Participants were asked to rate the extent to which



these adjectives represented their current mood state, on a 5-point Likert scale ranging from 0 (very slightly or not
at all) to 5 (very much). Internal consistency for this scale was .89 (positive affect) and .81 (negative affect) in its
Spanish adaptation. In our study, Cronbach’s alphas were .89 and .87, respectively.

Trait impulsivity was measured through the Spanish version of the Short Impulsive Behavior Scale (s-UPPS-P,
Candido et al., 2012). The s-UPPS-P is a 20-item scale assessing five domains of impulsivity: (a) negative urgency;
(b) positive urgency; (c) lack of premeditation; (d) lack of perseverance; and (e) sensation seeking. Items are rated
on a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). In the Spanish adaptation, internal
consistency ranged from .66 to .81. In our study, Cronbach’s alpha value ranged from .65 (positive urgency) to .81
(sensation seeking). Given that positive urgency was below the threshold of .70 to consider a factor reliable
(Hunsley & Mash, 2008), this domain was not considered for the study analyses.

Data Analysis

First, we compared engagement in each online activity before and during the COVID-19 pandemic. Four types of
users were identified: (a) those who did not engage in a particular online activity at any time (“non-users"); (b)
those who engaged in a specific online activity before and during the COVID-19 pandemic (“users”); (c) those who
formerly engaged in an online activity but not in the context of lockdown (“stoppers"”); and (d) those who did not
engage in a specific online activity before but started in the context of lockdown (“starters”). Participants’
characteristics according to each profile (in terms of sociodemographic information, impact of lockdown, and
scores on the PANAS and the s-UPPS-P) were then presented and compared through x? tests (for categorial
variables) and one-way ANOVAs (continuous variables).

Among the “user” participant type, we employed paired samples t tests and McNemar tests to compare the
following variables before and during lockdown: (a) time commitment in each online activity, (b) excessive time
investment, (c) interpersonal conflicts; (d) functional impairment; and (e) self-perceived addictive use. Indicators
of problematic internet use were grouped together to create a single aggregated risk score. By subtracting the
aggregated risk scores before and during the COVID-19 pandemic, we obtained a single indicator of change in risk
of problematic use for each online activity during the pandemic (“A risk”). A change in time investment in each
online activity was also computed using this method (labelled “A time"). These two variables (A risk and A time)
were employed as dependent variables in stepwise linear regressions to assess the predictive power of different
independent variables (negative affect and impulsivity). The Variance Inflation Factor (VIF) of the estimated linear
regression models was inspected in order to check for multicollinearity (as indicated by VIF coefficients > 4)
(O'Brien, 2007); no multicollinearity was found.

Results

Engagement in Online Activities During the COVID-19 Pandemic

Table 2 shows the percentage of participants according to their profile of engagement in online activities during
the COVID-19 pandemic. Most participants (between 60.8%-98.6% depending on the online activity) did not report
any change regarding their engagement in online activities (i.e., were “users” or “non-users"”). The percentage of
“new users” ranged from 0.3% (instant messaging) to 15.8% (videogames); whereas the percentage of “stoppers”
ranged between 1.1% (instant messaging) and 34.7% (online shopping). Participants’ characteristics according to
each profile (sociodemographic information, impact of lockdown, and scores on the PANAS and the s-UPPS-P) are
reported and compared in Tables S1-S7. In general, differences between profiles were more prominent when
comparing “non-users” with “users” and “new users”: in particular, “non-users” were older than “users” (5 out of 7
online activities explored) and “new users"” (3 out of 7), tended to report a lower impact of COVID-19 lockdown on
mental health and/or personal finances, and showed a better mood (more positive affect and less negative affect).



Table 2. Engagement Trajectories in Online Activities Before and During the COVID-19 Pandemic.

v Online Sexual Video Social . Online Instant
Series activities games networks Gambling shopping messaging

No change
Non-users? 8.5% 64.3% 47.3% 4.5% 95.3% 21.6% 0.6%
UsersP 79.2% 28.9% 33.8% 92.1% 0.8% 39.2% 98.0%
Change
Stoppers© 2.8% 3.8% 3.0% 1.4% 1.8% 34.7% 1.1%
New users¢ 9.5% 3.0% 15.8% 2.0% 2.1% 4.5% 0.3%

Note. 2=Participants who did not engage in the behavior neither before nor during the COVID-19 pandemic; °= Participants who engaged
in the behavior before and during the COVID-19 pandemic; = Participants who used to engage in the behavior but withdraw from it
during the COVID-19 pandemic; = Participants who never engaged in the behavior before but started during the COVID-19 pandemic.

Problematic Online Activities During the COVID-19 Pandemic

Table 3 displays the comparisons between the use of each online activity before and during the COVID-19
pandemic. These analyses were conducted among participants who reported involvement in an online activity
both before and during lockdown (i.e., “users”). Given that the prevalence of online gambling was low (0.8%; n =
9), this online activity was not considered for further analyses. These results showed that, on average, weekly time
in all online activities significantly increased during lockdown (p < .01), with the average increase ranging from 25
minutes (online shopping) to 336 minutes (TV series). This was accompanied by an increased self-reported
excessive use for four out of six activities: TV series (12.6% before lockdown vs. 29.2% during lockdown), video
games (16.6% vs. 27%), instant messaging (26.8% vs. 32.7%), and online sexual activities (4.7% vs. 8.8%).
Interestingly, the proportion of interpersonal problems due to internet use only slightly increased (1.4% vs. 5.1%)
for online sexual activities and decreased for instant messaging (21.1% vs. 16.7%) and social networks (30.4% vs.
20%). Self-reported personal impairment increased by 7.6% for TV series (8.9% vs. 16.5%) and 8.6% for video
games (8.6% vs. 17.2%) during lockdown. In contrast, self-perceived addictive use of social networks decreased by
3.6% (25.6% vs. 22%) during lockdown.

Table 4 summarizes the results from the linear regressions predicting changes in internet use (“A time”) and
problematic use (“A risk”) during lockdown. In general, the percentage of variance explained by the resulting
models, including predictors of mood states, impulsivity, and lockdown impacts, was low (R? between 0.8% and
3.4%).



Table 3. Time per Week and Self-Perceived Severity of Online Activities Among Users Before and During the COVID-19 Pandemic.

Time per week (M in minutes, SD)

Excessive time investment (% yes)

Interpersonal problems (% yes)

Functional impairment (% yes)

Self-perceived addictive use (%

yes)
Pre- During Pre- During 0 Pre- During 0 Pre- During 0 Pre- During 0
lockdown lockdown AM lockdown lockdown A% lockdown lockdown A% lockdown  lockdown A% lockdown lockdown A%
TV Series 365.30 70185 33650 12.6% 292%  +16.6%™  15.0% 15.5% +0.5% 8.9% 165%  +7.6%™ 6.7% 7.0% +0.3%
(n=886) (344.60) (718.82) . .6% 2% .6% .0% Re)i] Re)i] 9% Rey/i] .6% A .0% 3%
Online
Sexual 64.59 112.97 ok o B
0, 0, 0 0, 0, 0, 0, 0, 0, 0, 0, - 0,
activities (78.53) (250.00) +48.38 4.7% 8.8% +4.1% 1.4% 5.1% +3.7% 2.4% 3.4% +1.0% 6.8% 4.4% 2.4%
(n=323)
Video
games 376.74 644.75 +268.017 16.6% 27.0% +10.4%™ 26.7% 19.6% 771%™ 8.6% 17.2% +8.6%" 11.0% 7.7% -3.3%
(n=378) (500.15) (780.43)
Social
networks (;223471) (S?;:) +145.29" 46.4% 46.3% -0.1% 30.4% 20.0% -10.4%"" 20.3% 18.1% -2.2% 25.6% 22.0% -3.6%™
(n=1,030) ’ ’
Online 52.30 77.92
shopping (75.20) (154.92) +25.62 4.0% 6.6% +2.6 11.1% 8.6% -2.5% 2.8% 3.3% +0.5% 4.8% 3.5% -1.3%
(n=438) ’ ’
Instant
messaging (232?15) (;Zgii) +153.67" 26.8% 32.7% +5.9™ 21.1% 16.7% -4.4%™ 14.9% 12.8% 2.1% 14.7% 16.0% +1.3%
(n=1,096) ) )

Note. *p < .05, ™p <.01, "™ p <.001.



Table 4. Linear Regressions Predicting Changes in Time per Week and Problematic Engagement in Online Activities Before and During the COVID-19 Pandemic.

TV Series ) L _ Video games Social networks Online shopping Instant messaging
(n=886) Online Sexual activities (n=323) (n=378) (n=1,030) (n=438) (n=1,096)

Atime @ Arisk ® Atime @ Arisk® Atime @ Arisk ® Atime 2 Arisk ® Atime @ Arisk ® Atime @ Arisk ®

B B B B B B B B p p B p

Gender (female) - - - - - - 0.10* - - - _ _
Age - - - - - - - 0.08* - 0.12" - -
Lockdown impact
Mental health - 0.16™ - 0.13" - - - - - 0.16™ - -
Personal finances - 0.07" - - - 0.11" - - - - - -
Relationships quality - - - - - - - - - - _ -
PANAS
Positive affect -0.09" - - - - - - -0.08" - - - -0.10™
Negative affect - - - - - - - - 0.15" - - -
s-UPPS-P
Negative urgency - - - - - - - - - - - -
Lack of premeditation - - - - - - - - - - - _
Lack of perseverance - - - - - - 0.07" - - - - 0.07*
Sensation seeking - - - -0.12" - - - - - - - -
Model fit
F 5.75" 13.18™" - 472" - 413" 6.20™ 4,90 6.20" 5.87" 5.27"
R? 0.8% 3.4% - 3.4% - 1.3% 1.5%% 1.1% 2.1% 3.1% - 1.1%

Note. 2= “A time” was calculated by subtracting the time online per week invested in the behavior during the COVID-19 pandemic from the time before the COVID-19 pandemic (+ values indicate an increase in the time
invested; - values indicate a reduction in the time invested; values near zero indicate no changes in the time invested); b= “A risk” was calculated by subtracting the number of positive responses to four risk indicators
(i.e., excessive time investment, interpersonal problems, functional impairment, and self-perceived addictive use) during the COVID-19 pandemic from their positive responses before the COVID-19 pandemic (+ values
indicate an increase in the number of risk indicators; - values indicate a reduction in the number of risk indicators; values near zero indicate no changes in the number of risk indicators); non-significant terms are not
included in the table (-) to facilitate its interpretation.



Discussion

The COVID-19 pandemic has led to large-scale changes in internet use as the global population adjusts to changing
conditions in work and study, recreation, and socializing opportunities. This study aimed to examine users’
engagement in different online activities during the mandatory lockdown in Spain, analyzing whether increased
use was associated with increased prevalence of problematic use and the extent to which two psychological
factors (i.e., negative mood states and trait impulsivity), were predictive of greater risk of problematic use during
lockdown.

Contrary to our expectations, the lockdown context did not greatly change the proportion of users of different
online activities. Between 60.8%-98.6% remained “users” or “non-users” of the targeted online activities (i.e., did
not show changes in their engagement pattern during the COVID-19 pandemic) and only a small proportion
started or stopped engaging in these online activities. The two online activities with the highest proportion of new
users were watching online TV series (9.5% of new users) and playing online video games (15.8%), which are
activities known to have specific hedonic motives (Flayelle et al., 2020; Khang et al., 2013), thus supporting the
hypothesis that people engaged in these activities to deal with boredom, frustration, and monotony during
lockdown. Between 1.1% and 34.7% of participants stopped using certain online activities during lockdown. Online
shoppers had the highest proportion of “stoppers”, which may be due to practical aspects (i.e., the cessation of
delivery services during lockdown) or economic reasons (individuals experiencing or anticipating financial
problems or uncertainty). It is less clear why some participants stopped using other online activities. Some possible
reasons include accessibility problems due to potential digital inequalities that arose in lockdown (Beaunoyer et
al., 2020) or having less free leisure time due to greater responsibilities (e.g., increased child-rearing time). Given
its relevance for understanding ICT use in the current pandemic situation and in potential future situations of
lockdown, determining motives behind starting to use versus stop using specific online services warrants further
research.

Our findings support general observations on pandemic-related internet use, as our participants reported a large
increase in their total internet use during lockdown. The online activities with the largest increase were watching
TV series (mean increase of 5.6 hours per week) and playing video games (mean increase of 4.5 hours per week).
Increased use was also observed among activities that facilitate social contact: i.e., instant messaging (2.6 hours)
and social networks (2.4 hours). These findings align with self-determination theory (Rigby & Ryan, 2017), which
proposes that entertainment media satisfy basic psychological needs of relatedness, autonomy, and competence.
In the context of lockdown, individuals may increase activities such as their TV series viewing and video games use
as a way to deal with the boredom and monotony derived from the lack of real-life stimulating experiences.
Similarly, they may turn to gaming, social networks, or instant messaging to compensate for social isolation and
loneliness. In line with this hypothesis, we observed that the increase in time spent online in activities fulfilling
needs that are not directly affected by lockdown (e.g., sexual needs in the case of online sexual activities) was
more limited. These results are consistent with those of recent studies showing that social compensation via
gaming (i.e., the use of video games to remain in contact with friends) or watching TV series for emotional
enhancement (i.e., experiencing positive emotions) or enrichment (i.e., developing one's intellectual experiences
and knowledge) predict the level of engagement in these online activities during the COVID-19 pandemic (Boursier
et al., 2021; Giardina et al., 2021). Yet, the studies by Boursier et al. (2021) or Giardina et al. (2021) also showed
that gaming or watching TV series as a way to escape from negative emotional states (i.e., escapism motives) is
susceptible to foster over-involvement in those online activities and may be associated with increased emotional
distress. Similarly, perceived feelings of loneliness during COVID-19 lockdown are related to increased odds of
excessive social media use that and associated with heightened anxiety (Boursier et al., 2020). In the lockdown
context, forced isolation may increase the sense of loneliness and promote the use of social networks or instant
messaging to compensate for the lack of face-to-face interaction. As past research linked social media overuse
with poorer relationships quality and increased feelings of loneliness (Kim et al., 2009), it cannot be excluded that
at risk individuals, in a lockdown context, might be prone to intensify their involvement in online activities to a
point where it become dysfunctional. Therefore, future research is needed to determine whether this increase in
time devoted to online activities is associated with a growth in the prevalence of functionally impairing online
behaviors, i.e., uncontrolled behaviors having tangible negative consequences.



High involvement in an online activity is not inherently nor necessarily problematic (Billieux et al., 2015; Leung,
2007). Consistent with this view, this study shows that increased internet use during lockdown was not
accompanied by a proportional growth in problematic use for most online activities (except for problematic TV
series watching and video games use). Furthermore, the proportion of participants experiencing interpersonal
problems due to their involvement in online activities actually decreased during lockdown. This would be
applicable to online activities such as social network sites (interpersonal problems reduced by 10.4%), online video
games (reduced by 7.1%) or instant messaging applications (reduced by 4.4%). Similarly, the proportion of
participants reporting that their use of social networks was addictive decreased by 3.6% during the COVID-19
pandemic. This reduction in the risk associated to different online activities could be due to the fact that, during
lockdown, such activities (typically social media use or instant messaging) enable to socialize and remain
connected with family and/or friends, and therefore, mitigate feelings of loneliness. At the same time, the
perception of “interference” due to ICT (over)use may have changed during lockdown: while spending a large
amount of time online may notably interfere in the pre-pandemic context (e.g., because it generates conflicts with
family/friends or negatively impact upon job or academic duties), it might not have been the case in the pandemic
context.

In contrast, we observed a significant increase in the proportion of participants who considered that they spent
too much time watching TV series or playing video games (16.6% and 10.4% respectively), as well as reporting
functional impairment due to these activities (7.6% and 8.6%). Based on current views of the negative outcomes
associated with these behaviors (Flayelle et al., 2020; King & Delfabbro, 2018), it is possible that increased time in
these activities had a detrimental effect on job or academic productivity. Therefore, even when the general trend
did not indicate a significant growth in the risk of problematic involvement in online activities during the COVID-
19 pandemic, we believe that consensus guidelines (e.g., Kiraly et al., 2020) might be useful, at least in the short
term, in order to minimize the risk of experiencing problems derived due to excessive involvement in particular
online activities (such as watching TV series or playing video games). Yet, such guidelines should also recognize
that healthy and controlled involvement in online activities is an adaptive coping strategy to face adversity and
fulfil basic needs (e.g., social contact, autonomy) in a pandemic-related lockdown context. In the long term, we
cannot rule out the possibility that the prevention of problematic use of online activities will probably require
more active measures (e.g., community initiatives to promote social bonds), especially when it comes to restoring
normal ICT use patterns after the pandemic.

Affect and impulsivity were found to have a limited association with the main variables in this study. This suggests
that established risk factors for problematic internet use may not necessarily apply to the same degree in the
context of the pandemic (i.e., when larger changes to personal circumstances become more salient). Positive affect
was a protective factor for different indicators of problematic use of online activities, whereas negative affect
predicted an increased risk related to certain online activities. Similarly, the negative impact of lockdown on mental
health and/or personal finances increased the risk of problematic internet use. These findings are consistent with
the compensatory internet use theory (Kardefelt-Winther, 2014), which proposes that internet use and misuse
may be explained by the need to compensate for real-life negative situations. This is applicable to individuals
under lockdown who tend to experience boredom and other negative affect (Brooks et al., 2020). Only the
impulsivity domains of lack of perseverance (risk factor) and sensation seeking (protective factor) were associated
with internet use in this study. These impulsivity domains are typically secondary for predicting problematic online
activity (Wéry et al., 2018) and other behavioral problems (Berg et al., 2015), thereby reiterating that some risk
factors may not necessarily apply in the usual way under lockdown conditions.

Limitations

Despite its novel findings, this study is not without limitations. First, the engagement in online activities before the
COVID-19 pandemic was assessed retrospectively, which may be influenced by recall biases and stress as well as
pandemic-related stress and uncertainties (Solhan et al., 2009). Second, we asked participants to self-report the
time they spent online, which is an approach prone to measurement inaccuracies (Grondin, 2010). The sample
was self-selected which may have been biased toward higher functioning individuals whose internet use was more
regulated than those who would not respond to an unpaid survey. Besides, problematic involvement in online
activities was assessed with a set of dichotomous custom-made items rather than psychometrically validated
instruments. This choice resulted from the need to have a brief and consistent screening approach focused on



key indicators (e.g., functional impairment, perceived addictive use) for all target behaviors. However, the use of a
dichotomous answer scale rather than a continuous -i.e., Likert- response format may have hindered the
identification of participants with different degrees of severity and impairment related to their internet use. Finally,
in this study we did not measure other psychosocial variables that might been useful to understand ICT use during
lockdown (such as perceived loneliness, social support, or work conditions). Similarly, as our survey gathered basic
detail about each activity, it did not enable fine-grained comparisons within different types of Internet use. This
was the case of the exploration of online sexual activities beyond pornography use (e.g., the use of chat or
webcams for sexual purposes). In light of these issues, this work should be considered preliminary and in need of
replication, particularly in a representative sample, and using alternative methods of data collection, such as
interviews, to verify experiences.

Conclusions

The present research provided original data on psychological issues arising from the pandemic-related lockdown
in Spain, which has been one of the most negatively affected European countries. These results suggest that
increased time spent in online activities during the lockdown was not related to a proportional increase in
problematic usage patterns, except for some indicators of problematic TV series watching and video games use.
These findings have implications for considering the relationship between general internet usage and problem
use, and suggest that, for many individuals, these behavioral changes may constitute adaptive coping strategies
in the context of the pandemic. To the best of our knowledge, this is the first study providing evidence for changes
in the usage pattern of multiple online activities during the COVID-19 pandemic. The majority of studies conducted
so far are focused on a single online activity (e.g., social media use [Boursier et al., 2020], video games [Giardina
et al., 2021], or TV series [Boursier et al., 2021]), rather than exploring the plurality of available online activities
simultaneously; despite previous literature indicates that excessive and problematic online activities are
interconnected at multiple levels (Baggio et al., 2018; Castro-Calvo et al., 2018). Therefore, addressing the impact
of COVID-19 pandemic conjointly on most popular online activities constitutes an important contribution of this
research. Furthermore, this empirical study is also one of the few assessing online activity during the COVID-19
pandemic in Spain (which is among the most affected European countries and, therefore, a relevant country to
focus on). Finally, our findings convey a rather positive message, which is that, for most individuals, online activities
generally represent adaptive coping to face the stress derived from the COVID-19 pandemic and/or to maintain
social bounds. This central finding of our study is at odds with some recent claims in the media about the dangers
of ICT in the current pandemic context (in relation to the development of unhealthy or addictive usage patterns).
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Supplementary Material

Table S1. Participants’ Characteristics According to Each Profile (TV Series).

TV Series
Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 11.6% 74.7% 3.6% 10.2%
X2 =8.85"
Female 7% 81.5% 2.4% 9.1%
Age 31.39(12.72)>¢ 25,59 (8.90) 28.35(11.32) 27.63 (11.27)2 F=11.67""
Lockdown impact
Mental health 4.46 (2.46)° 5.33(2.39) 4.74 (2.55) 4.84 (2.44) F=4.96"
Personal finances 4.16 (3.07) 4.51 (3.07) 3.94 (3.17) 4.15 (2.94) F=0.99
Relationships quality 3.61(2.75) 4.00 (2.59) 4.35 (2.91) 3.89 (2.55) F=0.90
PANAS
Positive affect 27.77 (8.04)° 24.71 (7.53)? 27.25(8.83) 25.71(8.53) F=4.94"
Negative affect 21.47 (7.70) 22.61(7.52) 24.32 (8.45) 22.45(7.38) F=1.11
s-UPPS-P
Negative urgency 8.66 (3.17)° 9.72 (2.82) 9.46 (3.15) 9.22(2.95) F=3.94"
Lack of premeditation 7.36(2.77) 7.78 (2.28) 7.64 (1.94) 7.62 (2.05) F=0.93
Lack of perseverance 7.40(2.51) 7.61(2.39) 7.96 (2.56) 7.38(2.32) F=0.61
Sensation seeking 8.61(2.85) 9.36 (2.80) 8.92(2.98) 9.11(2.98) F=2.09

Note. *p < .05, ™p < .01, ™ p < .001; 2= Statistically significant in comparison to non-users; = Statistically significant in comparison to users;
‘= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.
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Table S2. Participants’ Characteristics According to Each Profile (Online Sexual Activities).

Online sexual activities

Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 30.9% 59.8% 6.6% 2.8%
X2 = 282.88"*
Female 80.4% 14% 2.4% 3.2%
Age 27.66 (10.75)P 23.67 (6.24)2 26.76 (10.17) 23.71 (8.23) F=13.77""
Lockdown impact
Mental health 5.32(2.40) 4.90 (2.42) 4.69 (2.33) 5.91 (2.75) F=3.79"
Personal finances 4.61 (3.07)° 4,05 (2.96)2 4.02 (3.33) 4.65 (3.29) F=2.80"
Relationships quality 3.93(2.58) 4.09 (2.68) 3.93(2.51) 3.59(2.67) F=0.52
PANAS
Positive affect 25.42 (7.83) 24.75 (7.70) 24.94 (8.29) 23.44(6.32) F=0.97
Negative affect 22.70 (7.41)d 21.73(7.15)¢ 22.48 (9.52) 27.10(9.75)>b F=4.76"
s-UPPS-P
Negative urgency 9.71 (2.88) 9.32(2.83) 8.67 (3.57) 9.85(2.42) F=2.46
Lack of premeditation 7.69 (2.29) 7.81(2.27) 7.32 (2.56) 7.94 (2.34) F=0.65
Lack of perseverance 7.35(2.39)° 8.10 (2.30)2 7.40 (2.44) 7.71 (2.80) F=6.37""
Sensation seeking 8.87 (2.82)° 10.14 (2.66)> ¢ 8.72 (2.89)° 10.03 (2.70) F=14.56""

Note. "p < .05, "p <.01,

°= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.

Table S3. Participants’ Characteristics According to Each Profile (Video Games).

p <.001; 2= Statistically significant in comparison to non-users; b= Statistically significant in comparison to users;

Video games

Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 26.7% 58.4% 4.1% 10.7% e
Female 57.2% 22% 2.5% 18.3% X£=155.22
Age 28.09 (11.18)>¢ 25,03 (7.94) 27.68 (11.60) 23.71(6.73)? F=12.94""
Lockdown impact
Mental health 5.05 (2.35)¢ 5.13 (2.55)¢ 5.35(2.80) 5.73(2.20)*" F=3.65"
Personal finances 4.46 (3.09) 4.29 (3.07) 4.56 (2.91) 4.60 (3.01) F=0.46
Relationships quality 3.80 (2.52)¢ 3.96 (2.62) 4,18 (2.94) 4.44 (2.72)2 F=276"
PANAS
Positive affect 25.86 (7.91)¢ 24.74(7.62) 25.48 (8.23) 23.81 (7.40)? F=3.26"
Negative affect 22.25 (7.30)¢ 21.81 (7.70) 21.88 (7.00) 25.01 (7.64)>b F=7.16""
s-UPPS-P
Negative urgency 9.49 (2.90) 9.50 (2.86) 9.33(3.37) 9.96 (2.83) F=1.16
Lack of premeditation 7.70 (2.26) 7.78 (2.37) 7.96 (2.67) 7.64 (2.20) F=0.23
Lack of perseverance 7.33(2.42)° 7.87 (2.25)2 8.41 (3.14) 7.63(2.42) F=4.23"
Sensation seeking 8.96 (2.87)° 9.54 (2.78)2 9.75 (2.69) 9.51 (2.81) F=3.43"

Hkk

Note. *p <.05; ™p <.01; ™p

<.001; 2= Statistically significant in comparison to non-users; = Statistically significant in comparison to users;
‘= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.



Table S4. Participants’ Characteristics According to Each Profile (Social Networks).

Social networks

Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 5.2% 90.9% 1.7% 2.2%
x>=1.12
Female 4.1% 92.7% 1.3% 1.9%
Age 36.40 (12.50)>¢ 25,69 (9.14)>4  28.63(11.17)2  33.00(13.22)° F=24,53""
Lockdown impact
Mental health 4.26 (2.28)° 5.25(2.42)? 4.63 (2.47) 4.91 (2.52) F=3.09"
Personal finances 3.90(3.12) 4.48 (3.06) 3.81(2.94) 3.77 (2.86) F=1.13
Relationships quality 3.34(2.45) 4.01(2.62) 3.44 (2.55) 3.86(2.43) F=1.27
PANAS
Positive affect 28.31 (6.85)° 24.95 (7.75)? 26.37 (9.70) 26.19(7.72) F=2.89"
Negative affect 21.75(7.80) 22.68 (7.54) 19.75 (6.93) 20.57 (7.64) F=1.47
s-UPPS-P
Negative urgency 9.14 (2.90) 9.63(2.88) 9.37 (2.94) 8.00 (2.88) F=243
Lack of premeditation 7.09 (2.63) 7.76 (2.27) 7.25 (2.48) 7.50 (2.28) F=1.45
Lack of perseverance 7.14 (2.01) 7.62 (2.41) 7.43 (1.93) 7.00 (2.86) F=0.95
Sensation seeking 7.66 (2.56)° 9.34 (2.82)2 9.25(2.40) 8.85(3.52) F=4.88"

Note. "p < .05, ™p < .01, ™ p <.001; 2= Statistically significant in comparison to non-users; = Statistically significant in comparison to users;
°= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.

Table S5. Participants’ Characteristics According to Each Profile (Gambling).

Gambling
Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 89.5% 2.5% 3.6% 4.4% S s
Female 98.1% 0% 0.9% 0.9% X' = a7
Age 26.32(9.80) 30.44 (8.66) 27.45 (9.62) 25.22(6.77) F=0.72
Lockdown impact
Mental health 5.20 (2.47) 6.33(3.27) 5.00 (2.53) 4.78 (2.48) F=0.92
Personal finances 4.37 (3.04)° 7.44 (3.39) 4.80 (3.00) 5.61(3.32) F=4.30"
Relationships quality 3.95 (2.60) 3.44(2.78) 4.45 (2.68) 4.74 (2.88) F=1.04
PANAS
Positive affect 25.15(7.78) 22.66 (5.04) 28.05(7.42) 23.52(8.09) F=1.37
Negative affect 22.60 (7.50) 23.77 (8.36) 21.00 (8.83) 20.73(8.60) F=0.69
s-UPPS-P
Negative urgency 9.57 (2.91) 9.88 (2.80) 9.23(2.46) 9.42 (2.43) F=0.13
Lack of premeditation 7.69 (2.30) 9.66 (2.54) 7.64 (1.76) 8.31 (2.08) F=2.62"
Lack of perseverance 7.57 (2.41) 8.00(1.11) 7.29 (1.68) 8.10 (2.76) F=0.47
Sensation seeking 9.21(2.85) 11.33(2.44) 9.88 (1.57) 9.84 (2.67) F=2.20

Note. "p < .05, *p < .01, **p <.001; 2= Statistically significant in comparison to non-users; °= Statistically significant in comparison to users;
‘= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.



Table S6. Participants’ Characteristics According to Each Profile (Online Shopping).

Online shopping

Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 25.6% 41% 29.8% 3.6%
X2 =9.15"
Female 19.7% 38.3% 37.1% 4.9%
Age 26.54(10.69) 27.78 (10.00)¢ 24.64 (8.47)° 26.18(9.78) F=7.26""
Lockdown impact
Mental health 4.98 (2.42) 5.05 (2.46) 5.47 (2.40) 5.34(2.10) F=293"
Personal finances 4.27 (3.04) 4.72 (3.14) 4.29 (3.03) 3.68(2.43) F=2.84"
Relationships quality 3.68(2.51) 3.94 (2.59) 4.15 (2.65) 4.10(2.84) F=1.68
PANAS
Positive affect 25.65(8.20) 25.90 (7.37)° 23.98 (7.73)° 25.60(8.38) F=4.20"
Negative affect 22.04 (7.58) 22.17 (7.60) 23.20(7.52) 22.95(7.06) F=1.55
s-UPPS-P
Negative urgency 9.25(2.86) 9.89(2.97) 9.35(2.81) 10.04 (2.82) F=3.42"
Lack of premeditation 7.71 (2.46) 7.71(2.20) 7.65(2.31) 8.39(2.10) F=1.33
Lack of perseverance 7.66 (2.64) 7.54(2.31) 7.52 (2.35) 7.95 (2.36) F=0.52
Sensation seeking 9.33(2.83) 9.31 (2.89) 9.10(2.72) 9.79 (3.29) F=0.94

Note. "p < .05, ™p < .01, ™ p <.001; 2= Statistically significant in comparison to non-users; = Statistically significant in comparison to users;
°= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.

Table S7. Participants’ Characteristics According to Each Profile (Instant Messaging).

Instant messaging

Non-users Users Stopper New users Inferential statistic
M (SD) or % M (SD) or % M (SD) or % M (SD) or %
Gender
Male 0.3% 97.5% 1.7% 0.6%
x?=4.35
Female 0.8% 98.3% 0.8% 0.1%
Age 41.71 (14.44)>4 26,19 (9.55)>¢  34.00(14.26)°  20.33(1.15)? F=8.95""
Lockdown impact
Mental health 5.29 (2.05) 5.21(2.42) 4.25(2.59) 3.33(2.08) F=1.21
Personal finances 5.43(3.15) 4.42 (3.06) 4.75 (3.25) 3.33(3.21) F=0.42
Relationships quality 3.43(2.50) 3.98 (2.61) 3.50(2.78) 2.33(2.30) F=0.62
PANAS
Positive affect 25.00 (8.94) 25.13(7.79) 26.33(6.34) 30.50 (4.94) F=0.41
Negative affect 20.50 (6.59) 22.63 (7.54) 17.00 (7.55) 18.00 (5.65) F=2.60
s-UPPS-P
Negative urgency 8.50 (2.94) 9.58 (2.88) 9.00 (3.64) 8.00(1.41) F=0.63
Lack of premeditation 7.33(2.06) 7.72(2.28) 8.08 (3.77) 7.00 (0.00) F=0.22
Lack of perseverance 6.00 (1.67) 7.59 (2.40) 7.41 (2.57) 6.50 (0.70) F=1.03
Sensation seeking 9.00(1.78) 9.25(2.84) 9.58 (3.31) 11.00 (2.82) F=0.31

ek

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

‘= Statistically significant in comparison to stoppers; 9= Statistically significant in comparison to new user.

p <.001; 2= Statistically significant in comparison to non-users; b= Statistically significant in comparison to users;
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