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Abstract

Since the Covid-19 outbreak, addictive social media use increased in many countries. To better understand this development,
a universal instrument for the assessment of addictive social media use is required. Against this background, we examined
the psychometric properties of the Bergen Social Media Addiction Scale (BSMAS) in representative population samples in
nine countries (N =9418, age range: “18 to 24 years” (youngest group), ‘55 years and older” (oldest group): China, France,
Germany, Poland, Russia, Spain, Sweden, U.K., U.S.). Furthermore, we investigated potential factors and mechanisms that
could be associated with addictive social media use. Our cross-national findings show that the BSMAS is a unidimensional
reliable and valid instrument. Moreover, they reveal that the negative association between positive mental health and addic-
tive social media use is mediated by sense of control in seven of the nine countries (exception: China, Russia). Thus, it can
be hypothesized that activities which increase positive mental health could indirectly contribute to the decrease of addictive
social media use. We identified conscious engagement in physical activity and a regular sleep rhythm during the pandemic as
such potential activities. The fostering of both by governmental programs could enhance positive mental health and reduce
addictive social media use.
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Introduction

The outbreak of the coronavirus disease in December 2019
(Covid-19) and its rapid spread during 2020 and 2021 have
significantly changed people’s everyday life (World Health
Organization, 2021). To slow down the pandemic spread,
governments and authorities all over the globe introduced
restrictive behavior measures that reduce physical con-
tact among the population (so-called “social distancing”)
(Howard et al., 2021; Sohrabi et al., 2020). The measures
ranged between the wearing of face masks and maintaining
of physical distance to other people in public places, “stay-
at-home” requests, and overnight or total curfews (Gandhi
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& Rutherford, 2020; Tso & Cowling, 2020). The need for
“social distancing” resulted in the transfer of many activi-
ties and especially social interactions into the online world
(Elhai et al., 2021; Lemenager et al., 2021). As a conse-
quence, the popularity of social media such as Facebook,
Instagram, TikTok, Snapchat, and Twitter that main aim is
to connect people around the globe further increased (Data-
Reportal, 2021; Drouin et al., 2020; Nekliudov et al., 2020;
Zhong et al., 2021).

Following available literature, intensive social media
use and positive emotions experienced online can foster
the development of problematic or addictive tendencies
(Andreassen et al., 2016). In line with these findings, addic-
tive social media use also increased since the pandemic
outbreak (Masaeli & Farhadi, 2021; Zhao & Zhou, 2021).
Addictive social media use is characterized by a close emo-
tional bond to the social media that is accompanied by per-
manent concerns about the online activities and a strong
uncontrollable need to stay permanently online despite
potential impairment of other areas of life (Andreassen &
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Pallesen, 2014; Brailovskaia et al., 2020a). Intensive uneas-
iness accompanies a temporal leave of the online world
(Béanyai et al., 2017). Six core addiction elements (Griffiths,
2005) define addictive social media use: salience (perma-
nent thinking about social media use), tolerance (enhanced
amount of time is spent on social media to experience posi-
tive emotions), mood modification (mood improvement by
social media use), relapse (reverting to higher amounts of
social media use after unsuccessful attempts to decrease
the online behavior), withdrawal symptoms (nervousness
and feeling unconfortable without social media use), and
conflicts (interpersonal problems caused by intensive social
media use) (Andreassen et al., 2017; Griffiths, 2005).
Notably, addictive social media use has not been recog-
nized as a formal psychiatric disorder in the International
Classification of Diseases (ICD-11; World Health Organiza-
tion, 2018) and in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric Associa-
tion, 2013). And similar to other forms of addictive behavior,
there is a critical debate about the significance of addic-
tive social media use (Carbonell & Panova, 2017). Some
researchers emphasize that it is important not to over pathol-
ogize intensive social media use and not to overestimate its
potential consequences (Billieux et al., 2015; Carbonell &
Panova, 2017; Orben & Przybylski, 2019). In contrast, oth-
ers warn of the addictive tendencies and their potential nega-
tive impact on mental health (Andreassen et al., 2017; Brand
et al., 2019; Kircaburun et al., 2020a; Marino et al., 2018).
They justify their conclusion by recent international findings
from cross-sectional, longitudinal, and experimental studies.
For example, previous cross-sectional research from
countries such as China, Germany, Iran, Italy, Lithuania,
Poland, and the U.S. described a positive link between
addictive social media use and negative factors of mental
health such as symptoms of stress, depression, and anxiety
(Atroszko et al., 2018; Boursier et al., 2020; Brailovskaia
et al., 2021c; Dempsey et al., 2019; Keles et al., 2020; Lin
et al., 2017; Worsley et al., 2018). Moreover, longitudinal
results from Germany revealed that addictive social media
use is positively associated with depression symptoms up
to six weeks later (Brailovskaia et al., 2019). In two further
independent samples from Germany, addictive social media
use was positively linked to suicide-related outcomes (sui-
cidal ideation and suicidal behavior) up to one year later
(Brailovskaia et al., 2021a; Brailovskaia et al., 2020c). The
relationship between addictive social media use and posi-
tive factors such as positive mental health — that is social,
emotional and psychological well-being (Lukat et al.,
2016) — and life satisfaction was negative (Btachnio et al.,
2016; Brailovskaia et al., 2020c, d; Longstreet & Brooks,
2017; Worsley et al., 2018). In three experimental studies
from Denmark, Germany, and the U.S., conscious reduc-
tion or a complete waiving of social media use significantly
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reduced addictive tendencies and/or improved mental health
(Brailovskaia et al., 2020b; Hunt et al., 2018; Tromholt,
2016).

The presented results emphasize the potential impact of
addictive social media use on people’s life and the impor-
tance to investigate mechanisms underlying its development
and maintenance. Gained knowledge can be used to clarify
the current critical debate on the significance of addictive
social media use (Carbonell & Panova, 2017). Further-
more, it can contribute to the identification of individuals
at risk for the problematic tendencies and the development
of prevention programs to protect mental health. This issue
gained specific importance since the outbreak of Covid-19.
The current increase of addictive social media use (Masaeli
& Farhadi, 2021; Zhao & Zhou, 2021) is accompanied by
an enhancement of symptoms of stress, depression, and
anxiety (Charles et al., 2021; Galea et al., 2020; Liu et al.,
2020; Nekliudov et al., 2020; Paredes et al., 2020; Taylor
et al., 2020). Considering the described interplay between
social media use and mental health (e.g., Gao et al., 2020;
Pontes et al., 2018; Xie & Karan, 2019), the understanding
of involved mechanisms could provide ways how the nega-
tive mental health consequences of the pandemic could be
reduced.

Against this background, it is important to overcome
current critique on available investigations of addictive
social media use. Among others, the critical considerations
refer to the lack of a standardized instrument for its assess-
ment that impedes the comparability of available findings
(Billieux et al., 2015; Carbonell & Panova, 2017). In the
early investigation stage of addictive online behavior, many
authors developed own scales for its measurement. In the
past years, however, the Facebook Intrusion Questionnaire
(FIQ; Elphinston & Noller, 2011) and the short version of
the Bergen Facebook Addiction Scale (BFAS; Andreas-
sen et al., 2012) became the preferred instruments for the
assessment of addictive social media use (see Duradoni
et al., 2020; Marino et al., 2018; Ryan et al., 2014). But their
specific focus on Facebook only that limits the generaliza-
tion to other social media has been repeatedly critiqued (see
Banyai et al., 2017; Lin et al., 2017; Monacis et al., 2017).
Therefore, the need for an instrument that focuses on social
media in general and that includes a more accurate wording
and terminology has been emphasized (Griffiths, 2013).

In this vein, Andreassen et al. (2016) who worked with a
large Norwegian sample presented the Bergen Social Media
Addiction Scale (BSMAS) that assesses addictive tendencies
of social media use more generally and thus overcomes the
mentioned limitation. The psychometric properties of the
BSMAS have been investigated in several countries such
as Hungary (Bényai et al., 2017), Iran (Lin et al., 2017),
Italy (Monacis et al., 2017), Hong Kong, and Taiwan (Leung
et al., 2020) in the past years. All the investigations reported
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a unidimensional factor structure and satisfying to good
scale validity and reliability. Most of the available stud-
ies worked with young student samples from one (e.g., Lin
et al., 2017; Monacis et al., 2017) or two countries (Leung
et al., 2020). Notably, a young sample composition limits
the representativity of the results for the general popula-
tion. This and the lack of cross-national findings that might
provide universal evidence are often critiqued in the contro-
versial debate on the significance of addictive social media
use (Billieux et al., 2015; Carbonell & Panova, 2017; Orben,
2020).

Therefore, to contribute to the solving of this debate, the
first aim of our present study was to investigate the psycho-
metric properties of the BSMAS in population representa-
tive samples from nine countries at once. The present study
is part of the ongoing international “Bochum Optimism and
Mental Health”-Project that investigates risk and protective
factors of mental health. Using the framework of our previ-
ous comparisons of countries with different welfare systems
(Margraf et al., 2021; Margraf et al., 2020b; Scholten et al.,
2018; Scholten et al., 2017b), we examined samples from the
following nine countries: China, France, Germany, Poland,
Russia, Spain, Sweden, the U.K., and the U.S.

Considering the enhancement of addictive social media
use since the Covid-19 outbreak (Masaeli & Farhadi, 2021)
and earlier findings that described potential negative conse-
quences of problematic online activity (Blachnio & Przepi-
orka, 2019; Brailovskaia et al., 2019), the second aim of our
study was to investigate potential factors and mechanisms
that could be linked to addictive social media use. While
most available research focused on risk factors that might
foster the development of addictive use tendencies (see
Marino et al., 2018), we investigated potential protective
factors that could reduce addictive social media use.

Specifically, positive mental health is a well-known pro-
tective factor that buffers the impact of negative experiences
and reduces the risk of mental disorders (e.g., Brailovskaia
et al., 2020c, d; Cai et al., 2017; Hu et al., 2020; Teismann
et al., 2018; Truskauskaite-Kuneviciene et al., 2020).
Among others, positive mental health can foster one’s sense
of control (Seligman, 1972) and thus can confer resilience
(Brailovskaia & Margraf, 2020; Teismann et al., 2018).
Sense of control is an essential element of human beings
(Seligman, 1972). Its lack — that is a typical characteristic
of people with low levels of positive mental health — can
contribute to enhanced levels of helplessness and the strong
wish to gain the control back (Skaff, 2007; Southwick &
Southwick, 2018). As a consequence, people with low
sense of control often tend to dysfunctional coping strat-
egies such as excessive alcohol use and excessive use of
media (Kircaburun et al., 2020b; Volpicelli, 1987). Some
of them try to compensate the loss of control in the offline
world by online activity (Brailovskaia et al., 2021b). In the

short-term, this strategy may contribute to positive emotions
and to the forgetting of negative ones. To enhance the posi-
tive experiences, the individual often continues the excessive
online behavior (Sun & Zhang, 2020; Zhao & Zhou, 2021).
However, following the Interaction of Person-Affect-Cog-
nition-Execution (I-PACE) model for addictive behavior,
in the longer-term, due to the interaction between different
moderating (e.g., general inhibitory control) and mediating
(e.g., affective and cognitive responses to triggers) factors,
the excessive online activity can contribute to the develop-
ment of addictive tendencies and increase conflicts in the
offline world (Brand et al., 2019). Therefore, it is important
to identify further factors that can contribute to the addictive
tendencies and to understand their interaction.

Considering available literature, positive mental health
and sense of control could belong to such factors. Both nega-
tively predicted addictive social media use (Brailovskaia &
Margraf, 2021; Brailovskaia et al., 2019). Notably, positive
mental health contributes to one’s sense of control (e.g.,
Seligman, 1972). Thus, it might be that sense of control
mediates the relationship between positive mental health
and addictive social media use. Specifically, high levels of
positive mental health could be associated with high sense
of control, and high sense of control could be related to low
addictive social media use. Recent research contributes to
this assumption. Positive mental health assessed before the
pandemic outbreak, predicted sense of control after the out-
break (Brailovskaia & Margraf, 2020). Furthermore, peo-
ple with low sense of control over important areas of their
everyday life due to the Covid-19 situation were shown to
be at risk for enhanced levels of addictive online activity
(Brailovskaia & Margraf, 2021).

Against the presented background, we hypothesized that
addictive social media use — as assessed with the BSMAS
— is negatively associated with positive mental health
(Hypothesis 1a) and with sense of control (Hypothesis 1b).
Positive mental health and sense of control were expected
to be positively associated (Hypothesis 1c¢). Moreover, we
hypothetically assumed that sense of control could mediate
the relationship between positive mental health and addic-
tive social media use (Hypothesis 1d). Figure 1 visualizes
the hypothesized mediation model. The investigation of
Hypothesis 1 at the same time in all nine countries could
reveal whether positive mental health and sense of control
might be universal protective factors against addictive social
media use.

In addition to the hypothesized protective impact of
positive mental health on addictive social media use,
recent research described that positive mental health is
negatively associated with psychological burden caused
by the Covid-19 situation. Moreover, it could contrib-
ute to the adherence to behavioral governmental meas-
ures that are necessary to reduce the pandemic spread
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Sense of Control

a b
Positive Addictive
Mental Health c/c Social Media Use

Fig. 1 Hypothesized median model with positive mental health (pre-
dictor), sense of control (mediator), and addictive social media use
(outcome). Note. Path a: link between positive mental health and
sense of control; path b: link between sense of control and addictive
social media use; path ¢ (the total effect): basic relationship between
positive mental health and addictive social media use; path ¢’ (the
direct effect): link between positive mental health and addictive social
media use after the inclusion of sense of control in the model

(Brailovskaia & Margraf, 2020; Margraf et al., 2020a).
Therefore, our third aim was to investigate factors that
might contribute to the enhancement of positive men-
tal health especially during the pandemic. The findings
could also indirectly reveal how to reduce addictive social
media use (i.e., by the increase of positive mental health;
see Hypothesis 1).

Notably, regular engagement in moderate physical
activity (e.g., jogging, cycling, yoga) is recommended by
the World Health Organization (2010) to enhance mental
and physical health. It can reduce the negative impact of
stressful life events, foster the fading out of negative emo-
tions and the experience of positive emotions (Eime et al.,
2013; Wang et al., 2012). Therefore, we hypothesized that
conscious engagement in regular physical activity during
the pandemic might be positively linked to positive mental
health (Hypothesis 2a). Moreover, a regular sleep rhythm
is a well-known protective factor of mental health (Velten
et al., 2014), while an irregular sleep rhythm can foster
depression and anxiety symptoms (Anderson & Brad-
ley, 2013; Buysse et al., 2008). In a longitudinal study,
the regularity of the sleep rhythm was positively linked to
positive mental health (Cai et al., 2017). Considering this
background, we assumed that a consciously regular sleep
rhythm during the pandemic might be positively associated
with one’s positive mental health (Hypothesis 2b). Thus,
the investigation of Hypothesis 2 should reveal whether
conscious engagement in physical activity and a con-
sciously regular sleep rhythm could foster positive mental
health in the current extraordinary Covid-19 situation.

The hypotheses were examined separately in each sam-
ple in order to investigate whether the same result pattern
can be found in the nine included countries or whether we
can identify possible country-specific differences.
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Methods
Procedure and Participants

The overall investigated sample was comprised of 9418
participants from nine countries: China: N=1030;
France: N=1012, Germany: N=1175, Poland: N=1012,
Russia: N=1020, Spain: N=997, Sweden: N=1022, the
U.K.: N=1073, and the U.S.: N=1077. Table 1 shows the
demographics of the country-specific samples. Data were
collected within eight days (May 12 to May 19, 2021) by
an independent social marketing and research institute
(YouGov, www.yougov.de) via population-based online-
panel surveys in the national language of the countries.
Participants were recruited from residential populations
aged 18 years and above. Age, gender, and region strati-
fication were implemented to achieve representative-
ness. In all countries, participation was compensated by
panel-specific tokens that can be converted in voucher
or monetary payment. We focused on addictive social
media use and the validation of the BSMAS. Therefore,
the only requirement for participation was the general
use of any form of social media. All participants met this
requirement. The responsible Ethics Committee approved
the current study’s implementation. YouGov obtained
all required permits and approvals for the datal collec-
tion in the nine countries. There were no missing data.
All datasets were complete. The study is part of a larger
cross-national investigation of the “Bochum Optimism
and Mental Health”-Project. It was pre-registered with
AsPredicted.org on May 05, 2021 (Pre-registration Num-
ber: #64865). All participants were properly instructed
and gave online their informed consent to participate.
All national regulations and laws regarding human sub-
jects research were followed. The study was conducted in
accordance with the Declaration of Helsinki.

Measures

Demographics Participants were asked to indicate their
gender, age range, marital status, and living environment
(see Table 1).

Time Spent on Social Media Use Participants were asked to
provide the daily time they spent on social media use in
minutes (i.e., “On average, how much time per day do you
spend using social media (e.g., Facebook, Instagram, Twit-
ter, etc.)?”).

Addictive Social Media Use The Bergen Social Media Addic-
tion Scale (BSMAS; Andreassen et al., 2016) assessed
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Table 1 Demographic variables

. . China France Germany Poland Russia Spain Sweden UK. U.S.
in the country-specific samples
Gender (female, %) 445 549 52.5 53.7 51.5 519 517 554 513
Age groups (%)
18 to 24 years 254 89 8.2 9.8 8.6 7.6 59 29 8.6
25 to 34 years 35.7 15.0 14.5 18.0 21.6 142 200 13.9 13.6
35 to 44 years 23.3 16.4 14.4 19.5 21.7 20.1 12.9 149 149
45 to 54 years 11.3 17.2 19.7 15.6 18.4 204  17.1 156 18.2
55 years and older 4.3 42.5 433 37.2 29.7 377 44.1 53.0 447
Marital Status (%)
Single 37.3 235 26.0 22.0 14.0 23.1 342 212 232
Romantic relation- 10.8 229 15.0 16.8 13.6 200 212 150 79
ship, not married
Married 48.7  40.1 43.6 48.9 57.5 447 353 49.5 54.6
Widowed, divorced 3.2 13.4 15.4 12.3 14.9 122 92 144 143
Living Environment (%)
Large city 429 297 35.1 44.1 74.9 389 455 224 357
Small city 444 393 37.4 33.6 19.7 41.1 333 356 429
Rural community 127 309 27.5 223 54 200 212 420 214

China: N=1030, France: N=1012, Germany: N=1175, Poland: N=1012, Russia: N=1020, Spain:
N=997, Sweden: N=1022, U.K.: N=1073, U.S.: N=1077; due to rounding, the sum of the frequencies is

not always 100%

addictive social media use. The content of the six items
refers to the course of the last year (i.e., “How often dur-
ing the last year have you...”). Each item reflects one of
the six core addiction elements (Griffiths, 2005). For exam-
ple: “...spent a lot of time thinking about social media or
planned use of social media?” (i.e., salience), “...felt an urge
to use social media more and more?” (i.e., tolerance), and
“...become restless or troubled if you have been prohibited
from using social media?” (i.e., withdrawal) (Andreassen
et al., 2016; Andreassen et al., 2017). The items are rated
on a 5-point Likert-type scale (1 =very rarely, 2=rarely,
3 =sometimes, 4= often, 5 =very often). The higher the sum
score, the higher the level of addictive social media use. The
overall sum score can range from 6 to 30. Current scale reli-
ability of the BSMAS ranged between Cronbach’s a=.815
(China) and a=.901 (Germany).

Positive Mental Health The unidimensional Positive Mental
Health Scale (PMH-Scale; Lukat et al., 2016) assessed the
level of positive mental health. The PMH-Scale is an inter-
nationally well-established instrument for the assessment
of psychological, emotional, and social well-being. The
PMH-Scale includes nine items that are rated on a 4-point
Likert-type scale (e.g., “I enjoy my life”’; 0=do not agree,
3 =agree). The higher the sum score, the higher the level of
positive mental health. The total sum score can range from
zero to 27. Current scale reliability is a =.895 (France) to
.937 (Sweden).

Depression, Anxiety, and Stress Symptoms The Depression
Anxiety Stress Scales 21 (DASS-21; Lovibond & Lovibond,
1995) measured symptoms of depression, anxiety and stress
with respectively seven items per subscale (e.g., depression
subscale: “I felt that life was meaningless”; anxiety subscale:
“I felt scared without any good reason’; stress subscale: “I
found it hard to wind down”). Items are rated on a 4-point
Likert-type scale (0=did not apply to me at all, 3=applies
to me very much or most of the time). Higher sum scores
indicate higher symptoms of depression, anxiety, and stress.
The total sum score of each subscale can range from zero to
21. Current scale reliability of depression subscale: @ =.899
(China) to .943 (the U.K.); of anxiety subscale: a =.864
(Germany) to .898 (Russia, the U.S.); and of stress subscale:
a=.877 (China) to .919 (France, Germany, Poland).

Sense of Control Following Niemeyer et al. (2019) sense
of control was assessed by the two-item scale (i.e., Item
1: “Do you experience important areas of your life (i.e.,
work, free-time, family, etc.) to be uncontrollable, mean-
ing that you cannot, or barely can, influence them?”’; Item
2: “Do you experience these important areas of your life as
unpredictable or inscrutable?”). Both items are rated on a
5-point Likert-type scale (0 =not at all, 4 =very strong). We
reversed the items for the sum score calculation. Higher sum
scores indicate higher sense of control. The total sum score
can range from zero to eight. Current scale reliability ranges
between a=.790 (Poland) and .912 (Spain).
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Conscious Physical Activity and Sleep Rhythm Participants
were asked to rate their agreement with the statements
“Compared to the time before the Covid-19 outbreak, I
consciously do more physical activity” and “Compared to
the time before the Covid-19 outbreak, my sleep rhythm
has consciously become more regular” (0=1 do not agree,
1=1do agree).

When available, previously validated national language
versions of the used scales were included (e.g., BSMAS:
Andreassen et al., 2017; Brailovskaia et al., 2020a; PMH-
Scale: Cai et al., 2017; Margraf, Brailovskaia, et al., 2020;
Sense of Control Scale: Niemeyer et al., 2019; DASS-21:
Scholten et al., 2017a). In case that no previously validated
national language version was available, the measures were
translated into the national language from the English lan-
guage version by the customary translation-back-translation-
modification procedure (Berry, 1989) by the international
team of the “Bochum Optimism and Mental Health”-Project.

Statistical Analyses

Statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS 26; IBM Corp.,
2019) and the macro Process version 3.5 (www.processmac
ro.org/index.html; Hayes, 2017). The distribution scores
of all assessed scales were close to a normal distribution
(indicated by analyses of skewness and kurtosis). In the
first step, we investigated the psychometric properties of the
BSMAS. Available research from countries such as Hungary
(Béanyai et al., 2017), Iran (Lin et al., 2017), Italy (Monacis
et al., 2017), Hong Kong, and Taiwan (Leung et al., 2020)
reported a unidimensional structure for the BSMAS. How-
ever, the structure of the BSMAS has not been previously
investigated in most of the nine countries included in the
present investigation. Therefore, we decided not to postu-
late a specific factor structure by calculating a confirmatory
factor analysis (CFA). Instead, we ran an exploratory factor
analysis (EFA) using principal component analysis (PCA;
rotation method: varimax) on the six items of the BSMAS
to investigate the underlying structure without any biases
(Field, 2013; Schmitt, 2011). Then, we assessed the scale
properties of the BSMAS by the calculation of internal con-
sistency (Cronbach’s a), mean interitem correlation (r;),
item-total scale correlation (r;), and item difficulty (p,,). To
investigate the construct validity of the BSMAS, the asso-
ciations of addictive social media use with time daily spent
on social media, depression, anxiety, and stress symptoms
(convergent validity), as well as with positive mental health
and sense of control (discriminant validity) were assessed by
the calculation of zero-order bivariate correlation analyses
(Biihner, 2011).
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In the second step, the hypothesized mediation effect was
investigated. Therefore, first, the relationship between posi-
tive mental health and sense of control was assessed by a
zero-order bivariate correlation analysis. Next, a mediation
analysis (model 4) tested the association between positive
mental health (predictor), sense of control (mediator), and
addictive social media use (outcome), controlling for the
demographic variables (gender (0 =woman, 1 =man), age
group, marital status, living environment) and daily social
media use time as covariates. The basic relationship between
positive mental health and addictive social media use was
denoted by path ¢ (the total effect). Path a denoted the link
between positive mental health and sense of control, and
path b denoted the relationship between sense of control and
addictive social media use. The combined effect of path a
and path b represented the indirect effect. The link between
positive mental health and addictive social media use after
the inclusion of sense of control in the model was denoted
by path ¢’ (the direct effect) (see Fig. 1). The bootstrapping
procedure (10.000 samples) providing percentile bootstrap
confidence intervals (CI 95%) assessed the mediation effect.

In the third step, a two-step hierarchical regression analy-
sis was calculated that included positive mental health as
outcome. Step 1 included the demographics (as control vari-
ables); Step 2 included physical activity and sleep rhythm (as
statistical predictors). There was no violation of the multi-
collinearity assumption (all values of tolerance > .25, all
variance inflation factor values <5; Urban & Mayerl, 2006).

All calculations were conducted in the nine country-spe-
cific samples, respectively.

Results
Factor Structure of the BSMAS

The EFA replicated the unidimensional factor structure of
the BSMAS in all nine country-specific samples (Kaiser-
Meyer-Olkin: KMO =.810 (Spain) to .877 (Germany, Swe-
den); Barlett’s test of sphericity: y* =2689.658 (Spain) to
;{2 =4236.070 (Germany), all: df=15, p <.001). The eigen-
value of the factor ranged between 3.130 (China) and 4.048
(Germany), and it explained 52.2% (China) to 67.5% (Ger-
many) of the variance. As shown in Table 2 and in Table 3,
the factor loadings were sufficient for all six items. They
ranged for Item 1 between .667 (China) and .793 (Swe-
den), for Item 2 between .747 (China) and .857 (Poland),
for Item 3 between .792 (China) and .848 (Germany), for
Item 4 between .641 (France) and .808 (Germany), for Item
5 between .694 (Spain) and .847 (Sweden), and for Item 6
between .682 (China) and .821 (Germany). Item 2 was the
item with the lowest loading in five of the nine countries
(Poland, Russia, Spain, the U.K., the U.S.), while Item 4 was
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Table 2 Descriptive statistics

: Country BSMAS- M (SD) Min-Max  p,, Ty a without item  EFA load
and properties of the Bergen Item
Social Media Addiction Scale
items (part 1) China, N=1030 1 2.89(1.03) 1-5 577 514 799 667
2 297(.01) 1-5 595 606 780 747
3 2.66(1.04) 1-5 533 660 768 792
4 270 (1.05) 1-5 539 587 784 728
5 278 (1.10) 1-5 556 567 789 711
6 2.68(1.07) 1-5 536 535 795 .682
France, N=1012 1 1.92(1.05) 1-5 383 679 836 786
2 221(1.19) 1-5 441 695 833 .801
3 2.06(1.19) 1-5 411 687 835 794
4 2.10(1.18) 1-5 420 513 867 .641
5 1.66 (.99) 1-5 331 713 831 .823
6 1.57 (91) 1-5 314 694 836 .807
Germany, N=1175 1 2.06 (1.11) 1-5 A1l 475 891 778
2 1.95(1.14) 1-5 390 389 .876 .848
3 1.85(1.14) 1-5 369 573 877 .848
4 1.75 (1.05) 1-5 350 532 .886 .808
5 1.52 (91) 1-5 304 631 .885 .824
6 1.50 (.88) 1-5 300 593 .886 .821
Poland, N=1012 1 247(121) 15 493 690 .870 791
2 2.55(1.25) 1-5 510 778 855 .857
3 242 (1.30) 1-5 483 762 .858 .847
4 224 (1.16) 1-5 448 594 884 .708
5 1.97 (1.13) 1-5 394 708 .867 .804
6 1.97 (1.16) 1-5 393 685 871 187
Russia, N=1020 1 2.87(1.28) 1-5 574 653 855 .766
2 2.73 (1.30) 1-5 545 751 .838 .842
3 2.65(1.34) 1-5 531 747 838 .840
4 221(1.17)  1-5 443 582 .866 702
5 222(1.24) 1-5 444 728 842 .826
6 1.82(1.13) 1-5 365 588 865 707

BSMAS = Bergen Social Media Addiction Scale; M =Mean, SD=Standard Deviation, Min=Minimum,
Max=Maximum; r; =item-total scale correlation; p_, =item difficulty; =Cronbach’s a; EFA load =load-
ing of the items in the exploratory factor analysis

the item with the highest loading in most of the countries
(seven of nine: France, Poland, Russia, Spain, Sweden, the
U.K., the U.S.).

Normal Distribution and Scale Properties
of the BSMAS

Analyses of skewness and kurtosis revealed acceptable
closeness to a normal distribution for the BSMAS in all nine
countries. The skewness ranged between —.032 (China) and
1.102 (the U.K.), the kurtosis ranged between .026 (the U.S.)
and .754 (the U.K.). The internal consistency of the BSMAS
in the nine countries was good (all countries, except Ger-
many) to excellent (Germany) (Field, 2013): China: a=.815,
France: a=.863, Germany: a=.901, Poland: «=.887, Rus-
sia: a=.873, Spain: a=.846, Sweden: o =.899, the U.K.:

a=.867, and the U.S.: a=.872. In all samples, the respec-
tively exclusion of single items did not provide significant
improvement of the internal consistency (see Tables 2 and
3).

The mean interitem correlation was acceptable in China
(rmi=.424, range: .265 to .584) and in Spain (r,,;=.476,
range: .345 to .768). In all the other countries, it was slightly
above the recommended range (i.e., .150 to .500; Briggs
& Cheek, 1986; Clark & Watson, 1995): France: r,;=.522
(range: .360 to .722), Germany: r,,;=.609 (range: .491
to .741), Poland: r;=.567 (range: .404 to .760), Russia:
rmi=-532 (range: .329 to .735), Sweden: r,,;=.601 (range:
477 to .744), the UK.: r;=.534 (range: .401 to .727), and
the U.S.: r;=.535 (range: .440 to .695).

As shown in Tables 2 and 3, the item-total scale cor-
relations were good (Field, 2013) and showed a similar
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Table 3 Descriptive statistics

BSMAS- M (SD)

Min-Max p, ry a without item  EFA load

. Country
and properties of the Bergen Item
Social Media Addiction Scale
items (part 2) Spain, N=997

Sweden, N=1022

United Kingdom, N=1073

United States, N=1077

[T B Y = T T U B S e R L O R S R = N B S O R S R

2.76 (1.20) 1-5 551 .654 815 77
2.63(1.25) 1-5 527 752 795 .849
2.61(1.30) 1-5 522 .689 .808 .804
232 (1.15) 1-5 464 539 837 .673
1.82(1.08) 1-5 364 559 833 .694
1.69 (1.00) 1-5 337 577 831 704
2.14 (1.15) 1-5 428 704 884 193
218 (1.17) 1-5 435 758 876 .835
1.99 (1.19) 1-5 398 758 876 .840
191 (1.12) 1-5 381 689 .886 788
1.66 (98) 1-5 332 763 876 .847
1.57(95) 1-5 314 699 .886 798
1.89 (1.05) 1-5 378 658 .846 761
1.95(1.09) 1-5 389 774 824 .850
1.79 (1.10) 1-5 359 709 .837 .808
1.86 (1.10) 1-5 371 611 856 731
140 (.77)  1-5 279 674 847 793
1.35(74) 1-5 270 620 .855 748
2.15(1.21) 1-5 430 647 855 758
2.18(1.24) 1-5 436 746 .838 .835
2.13(1.27) 1-5 426 688 .848 7194
207(1.21) 1-5 414 585 .866 705
1.74 (1.12) 1-5 349 702 .846 .809
1.67 (1.08) 1-5 335 683 .850 793

BSMAS = Bergen Social Media Addiction Scale; M =Mean, SD=Standard Deviation, Min=Minimum,
Max=Maximum; r; =item-total scale correlation; p,, =item difficulty; o= Cronbach’s a; EFA load =load-
ing of the items in the exploratory factor analysis

result pattern as in previous studies (e.g., Leung et al.,
2020; Lin et al., 2017). Their range was: China: r;,=.514
(Item 1) and r;,=.660 (Item 3); France: r;,=.513 (Item 4)
and r;,=.713 (Item 5); Germany: r;,=.389 (Item 2) and
r,=.631 (Item 5), Poland: r;,=.594 (Item 4) and r;=.778
(Item 2); Russia: r;;=.581 (Item 4) and r;;=.751 (Item
2); Spain: r;;=.539 (Item 4) and r;,=.752 (Item 2); Swe-
den: r;;=.689 (Item 4) and r;;=.763 (Item 5); the U.K.:
ry=.611 (Item 4) and r;;=.774 (Item 2); and the U.S.:
r=.585 (Item 4) and r;,=.746 (Item 2).

The item difficulty was acceptable in all countries
(Field, 2013; Lienert & Raatz, 1994). It ranged between
(see Tables 2 and 3): China: p,,=51.4% (Item 1) and
Pm=066.0% (Item 3); France: p,,=31.4% (Item 6) and
Pm=44.1% (Item 2); Germany: p,, =30.0% (Item 6) and
Pm=41.1% (Item 1); Poland: p,,=39.3% (Item 6) and
Pm=>51.0% (Item 2); Russia: p,,=36.5% (Item 6) and
Pm=57.4% (Item 1); Spain: p,,=33.7% (Item 6) and
Pm=255.1% (Item 1); Sweden: p,,=31.4% (Item 6) and
Pm=43.5% (Item 2); the U.K.: p,, =27.0% (Item 6) and
Pm=38.9% (Item 2); and the U.S.: p,,=33.5% (Item 6)
and p,, =43.6% (Item 2).

@ Springer

The descriptive analysis of the single items revealed that
Item 6 (interpersonal conflicts) was the item with the lowest
mean score in eight of the nine countries (exception: China:
Item 3). Item 2 (tolerance) was the item with the highest
mean score in five countries (China, France, Poland, Swe-
den, the U.S.) and Item 1 (salience) was the item with the
highest mean score in the other four countries (Germany,
Russia, Spain, the U.K.) (see Tables 2 and 3).

Construct Validity of the BSMAS

The descriptive statistics of the BSMAS and of the other
assessed constructs are presented in Table 4. Table 5 dis-
plays the correlations of the BSMAS.

Convergent Validity The mean sum score of the BSMAS
ranged between 10.24 (SD=4.59) in the U.K. and 16.67
(SD=4.53) in China. Descriptive analyses of the measures
that were expected to be positively linked to the scores of
the BSMAS revealed that mean daily time spent on social
media use ranged between 82.09 (SD=115.26) minutes in
Germany and 210.69 (SD =147.32) minutes in China. The
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Table 4 Descriptive statistics of the investigated variables

China France Germany  Poland Russia Spain Sweden UK. U.S.
M (SD)

Daily Time of Social 210.69 108.42 82.09 150.58 156.39 138.72 116.40 83.15 121.04
Media Use (in (147.32) (128.82) (115.26) (145.32) (146.91) (131.61) (120.39)  (97.34) (140.31)
minutes)

Addictive Social 16.67 11.51 10.62 13.61 14.51 13.82 11.45 10.24 11.95
Media Use (4.53) (5.04) (5.13) (5.77) (5.84) (5.26) (5.37) (4.59) (5.59)

Positive Mental 16.64 16.23 16.66 17.02 16.37 16.84 16.12 16.42 17.86
Health (5.92) (5.42) (5.93) (6.67) (5.48) (5.66) (6.86) (5.88) (6.03)

Sense of Control 4.60 5.61 5.83 4.85 5.25 5.35 5.65 6.09 6.01

(1.76) (2.15) (2.05) (2.04) (1.95) (2.29) (2.23) (2.05) (2.16)

Depression Symptoms  5.45 4.71 5.00 6.55 5.75 6.12 491 5.11 5.24

(4.94) (5.39) (5.33) (5.68) (4.99) (5.66) (5.48) (5.47) (5.66)
Anxiety Symptoms ~ 5.28 3.68 321 5.20 4.58 4.68 3.43 2.90 3.92
(4.45) (4.57) (4.05) (5.01) 4.79) (5.03) (4.44) (3.94) (4.84)
Stress Symptoms 6.37 5.59 5.52 7.07 6.70 7.15 5.57 5.27 543
(4.62) (5.36) (5.16) (5.43) (5.13) (5.24) (4.86) (4.98) (5.17)
Frequency (yes, %)
Physical Activity 72.6 40.7 29.3 46.8 52.5 484 36.6 36.1 43.2
Sleep Rhythm 57.7 343 333 41.5 49.1 37.7 33.7 29.8 42.7

China: N=1030, France: N=1012, Germany: N=1175, Poland: N=1012, Russia: N=1020, Spain: N=997, Sweden: N=1022, U.K.: N=1073,

U.S.: N=1077; M=Mean; SD = Standard Deviation

mean sum score of the DASS-21 depression subscale ranged
between 4.71 (SD=5.39) in France and 6.55 (SD=5.68)
in Poland, of the DASS-21 anxiety subscale between 3.21
(SD=4.05) in Germany and 5.28 (SD =4.45) in China, and
of the DASS-21 stress subscale between 5.27 (SD=4.98)
in the U.K. and 7.15 (§D =5.24) in Spain. In all nine coun-
tries, the scores of the BSMAS were significantly positively
correlated with the time spent on social media use (r=.193
(China) to r=.539 (the U.K.), all: p<.01) and with the
scores of the DASS-21 depression subscale (r=.256 (the
U.K.) to r=.516 (the U.S.), all: p <.01), anxiety subscale
(r=.300 (the U.K.) to r=.622 (the U.S.), all: p<.01), and
stress subscale (r=.346 (the U.K.) to »=.570 (the U.S.), all:

p <.01) (see Table 5). The results reveal a good convergent
validity of the BSMAS in the nine investigated countries
(Field, 2013).

Discriminant Validity Descriptive analyses of the measures
that were expected to be negatively related to the scores of
the BSMAS showed that the mean sum score of the PMH-
Scale ranged between 16.12 (SD=6.86) in Sweden and
17.86 (§D=6.03) in the U.S. The mean sum score of the
Sense of Control Scale ranged between 4.60 (SD=1.76) in
China and 6.09 (SD=2.05) in the U.K. (see Table 4). Table 5
shows that the scores of the BSMAS were significantly
negatively correlated with positive mental health (r=—-.132

Table 5 Correlation of addictive social media use with time spent on social media use and mental health factors (construct validity of Bergen

Social Media Addiction Scale)

China France Germany  Poland Russia Spain Sweden  U.K. U.S.
Addictive Social Media Use “with”
Daily Time of Social Media Use ~ .193%%* 482 465%* 502%% 434 479%* 500+ 539 A476%*
Positive Mental Health —-.033 —.132%%  —160%*  —.142%* 013 —.173%*  —180*%*%  —166%* —212%*
Sense of control =341k =327k —320%%  _3]15%*%  —331¥* —313%¥* —362%* —2606%* —.444%*
Depression Symptoms 346%* 423%% 402%%* 438%* 413%% 419%* 400%* 256%* S516%*
Anxiety Symptoms 382 A466** A6T** 4627 AT2%* ATTHE S15%* .300%* .622%%
Stress Symptoms 418%* 426%* A420%%* 437 44T A81#* A485%* 346%* 570%%*

China: N=1030, France: N=1012, Germany: N=1175, Poland: N=1012, Russia: N=1020, Spain: N=997, Sweden: N=1022, UK.: N=1073,

U.S.: N=1077; **p<.01
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(France) to r=—.212 (the U.S.), all: p <.01) in all countries,
except China and Russia (both: p>.05). Furthermore, the
scores of the BSMAS were significantly negatively corre-
lated with sense of control in all nine countries (r=—.266
(the U.K.) to r=—.444 (the U.S.), all: p<.01). The results
reveal a good discriminant validity of the BSMAS in France,
Germany, Poland, Spain, Sweden, the U.K., and the U.S.
The discriminant validity in China and Russia is acceptable
(Field, 2013).

Correlation and Mediation Analyses: Relationship
between Positive Mental Health, Sense of Control
and Addictive Social Media Use

In all nine countries, positive mental health was signifi-
cantly positively correlated with sense of control: China:
r=.200, France: r=.372, Germany: r=.440, Poland:
r=.365, Russia: r=.157, Spain: r=.461, Sweden:
r=.490, the U.K.: r=.569, and the U.S.: r=.460 (all:
p <.01). As shown in Table 6, the mediation model was
significant in seven of the nine countries (France, Ger-
many, Poland, Spain, Sweden, the U.K., and the U.S.).
Sense of control significantly statistically mediated the
negative relationship between positive mental health and
addictive social media use (full mediation effect). The
basic relationship between positive mental health (pre-
dictor) and addictive social media use (outcome) was

significant (see Table 6, total effect, ¢). The relation-
ship between positive mental health and sense of control
(mediator) (path a: p <.001), as well as the association
between sense of control and addictive social media use
(path b: p<.001) were also significant. The link between
positive mental health and addictive social media use was
not significant after the inclusion of sense of control in the
model (see Table 6, direct effect, ¢’). The indirect effect
was significant (see Table 6, indirect effect, ab). In China
and in Russia the mediation model was not significant
(see Table 6). Figure 2 visualizes exemplary the media-
tion results in the U.S. sample.

Regression Analyses: Relationship between Positive Mental
Health, Conscious Physical Activity and Sleep Rhythm
during Covid-19 Outbreak

The percentage of individuals who consciously enhanced
physical activity during the Covid-19 outbreak ranged
between 29.3% (Germany) and 72.6% (China); the percent-
age of individuals whose sleep rhythm became consciously
more regular ranged between 29.8% (the U.K.) and 57.7%
(China) (see Table 4). Table 7 displays an overview of the
results of the hierarchical regression analyses. The overall
adjusted R? of the regression models ranged between .033
(Germany) and .105 (China). In Step 1, male gender served
as a significant statistical predictor of positive mental health

Table 6 Estimated coefficients of the mediation models with positive mental health (predictor), sense of control (mediator), and addictive social

media use (outcome)

Total effect Direct effect Indirect effect
c SE 95% C1 c’ SE 95% CI ab SE 95% CI

China (N=1030)

Addictive Social Media Use =~ —.021 .024 [—.068, .026] .032 .023 [-.013, .076] —.053 011 [-.076, —.033]
France (N=1012)

Addictive Social Media Use ~ —.085 .025 [—.134, —.036] -.021 .026 [-.073, .030] —-.064 012 [—.089, —.042]
Germany (N=1175)

Addictive Social Media Use ~ —.112 .024 [—.159., —.066] —-.026 .026 [-.076, .024] —-.08 .014 [-.116,-.059]
Poland (N=1012)

Addictive Social Media Use ~ —.094  .024 [—.141, —.047] —.006 .024 [—.054, .042] —.088 012 [-.112, -.066]
Russia (N=1020)

Addictive Social Media Use ~ —.016  .030  [-.075,.043] .032 .029 [—.025, .090] —.048 011 [-.070, —.029]
Spain (N=997)

Addictive Social Media Use ~ —.078 .026 [-.129, —.028] .010 .028 [—.045, .064] —.088 .015 [—.118, —.059]
Sweden (N=1022)

Addictive Social Media Use ~ —.098 020  [-.138, —.058] —.007 .022 [-.051, .037] —.091 .013 [—-.116, —.065]
UK. (N=1073)

Addictive Social Media Use ~ —.059  .020  [-.097, —.020] .009 .023 [—.037, .054] —.067 .014 [—.095, —.039]
US.(N=1077)

Addictive Social Media Use ~ —.068 .024 [—.114, —.021] .042 024 [-.006, .089] —.109 .015 [—.138, —.080]

SE = standard error, CI=Confidence interval; all CIs generated with bootstrapping: N=10.000
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Sense of Control

a: b =140, SE = .010,
95% CI[.121, .159]

Positive

c: b=-.068, SE = .024,
95% CI [-.114, -.021]

b: b=-777, SE = .070,
95% CI [-.914, -.639]

Addictive

Mental Health

c’:b=.042, SE = .024,

Social Media Use

95% CI [-.006, .089]

Fig.2 Exemplary presentation of the results of the median model
with positive mental health (predictor), sense of control (media-
tor), and addictive social media use (outcome) in the U.S. sample
(N=1077). Note. Path a: link between positive mental health and
sense of control; path b: link between sense of control and addictive

in France and in Spain. While belonging to a younger age
group was a significant statistical predictor of positive men-
tal health in Russia, belonging to an older age group served
as a significant statistical predictor of positive mental health
in Germany, Poland, Spain, Sweden, the U.K., and the U.S.
Furthermore, marital status (not being single) was a signifi-
cant statistical predictor of positive mental health in most
countries (exception Germany and the U.S.). Moreover, liv-
ing environment (living in a large city) served as a signifi-
cant statistical positive mental health predictor in China, but
not in the other eight countries. In Step 2, conscious physical
activity as well as conscious regular sleep rhythm served as
significant statistical predictors of positive mental health in
all nine countries (see Table 7). Sleep rhythm was a remark-
ably stronger statistical predictor than physical activity in
China, France, Poland, Russia, and the U.K. In Germany,
Spain, Sweden, and the U.S. both predictors showed similar
high effects (see Table 7).

social media use; path ¢ (the total effect): basic relationship between
positive mental health and addictive social media use; path ¢’ (the
direct effect): link between positive mental health and addictive social
media use after the inclusion of sense of control in the model

Discussion

Due to the need for “social distancing”, the relevance of
social media use for daily life has remarkably increased
since the Covid-19 outbreak (Depoux et al., 2020; Leme-
nager et al., 2021). This resulted in an increase of addic-
tive use tendencies (Masaeli & Farhadi, 2021). To assess
the potential significance of the tendencies, to identify
individuals at risk for them, and to reduce their potential
consequences for people’s life (e.g., Brailovskaia et al.,
2021a), a universal valid and reliable instrument for the
measurement of addictive social media use is urgently
required. The present study investigated the psychometric
properties of the BSMAS. Our findings provide evidence
for the validity and reliability of this instrument in nine
countries. Moreover, they reveal positive mental health
and sense of control to be potential protective factors
against addictive social media use, and they show how

Table 7 Simplified presentation of hierarchical regression analyses for the nine countries (outcome: positive mental health)

China France Germany Poland Russia Spain Sweden UK. U.Ss.
Step 1 (standardized coefficient beta, /)
Gender .007 .062°%* .044 .048 .010 .099%* .052 .001 .024
Age group .050 .017 .077* 1217%% —.090%* 133%* .108** .108** .266%*
Marital status .077%* 117%* .038 .142%* 091 .068 131%* .076%* .062
Living environment —111%* .043 .000 .035 -.023 -.014 .003 .008 —-.016
Step 2 (standardized coefficient beta, /3)
Physical activity .091%* 122 .099%* .093%* 1347 17 .100%* .105%* 136%*
Sleep Rhythm 245%% 172 .109%* 170%* 221 %% 115%* .105%* 71 1297
Overall adjusted R? (%) 10.5 7.6 33 9.2 8.8 6.9 6.2 6.7 12.2

China: N=1030, France: N=1012, Germany: N=1175, Poland: N=1012, Russia: N=1020, Spain: N=997, Sweden: N=1001, U.K.: N=1073,

U.S.: N=1077; gender: 0=woman, 1 =man; ¥**p <.01, *p <.05
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positive mental health might be hypothetically enhanced
during the pandemic.

The first aim of our study was to investigate the psy-
chometric properties of the BSMAS. In correspondence to
earlier investigations from Hungary (Bényai et al., 2017),
Iran (Lin et al., 2017), Italy (Monacis et al., 2017), Taiwan
and Hong Kong (Leung et al., 2020), we confirmed the
unidimensional factor structure of the BSMAS in popula-
tion representative samples from China, France, Germany,
Poland, Russia, Spain, Sweden, the U.K., and the U.S. In
all countries, the BSMAS showed good to excellent inter-
nal consistency that was similar high as or even higher
than in previous studies that investigated student and non-
student samples for example in Germany (Brailovskaia
et al., 2020a) and in Norway (Andreassen et al., 2017).

Also, the other scale properties were in an acceptable
or good range. Item 1 (salience) and Item 2 (tolerance)
had the highest scores in the investigated countries, while
Item 6 (conflict) had the lowest score. These findings cor-
respond to the theoretical framework of addictive behavior
in general and specifically of addictive social media use
(Brand et al., 2019; Griffiths, 2005). Notably, especially in
the premier stages of the development of addictive tenden-
cies, the positive emotions experienced online can foster
cognitive salience of social media use that can result in
a permanent thinking of possible online activities (e.g.,
which photo or written update should be uploaded next)
and the wish to implement the thoughts. This can contrib-
ute to an intensive social media use and the experience of
further positive emotions (Brand et al., 2019; Wegmann
et al., 2015). However, over time, the person can develop
an ever higher level of tolerance meaning that more and
more time has to be spend online to experience the same
positive emotions as previously with less time spent online
(Longobardi et al., 2020).

Due to the enhanced amount of online time, the individual
neglects offline obligations and important dates which con-
sequently can result in interpersonal conflicts at home and
at the working place (Tang & Koh, 2017). Previous research
reported that the conflicts because of intensive social media
use typically develop in the longer-term. They are especially
frequent in clinical patients with diagnosed affective disor-
ders who are not able to hide their urge to permanently stay
online (Brailovskaia et al., 2019). In the present study, our
focus was on the general population. In all nine countries,
the mean scores of depression and anxiety symptoms that
were assessed by the DASS-21 were within the described
normal (not-pathological) range (i.e., subscale depression:
normal range up to a score of 9; subscale anxiety: normal
range up to a score of 7; Lovibond & Lovibond, 1995). Thus,
while salience and tolerance are typically the characteris-
tics of addictive social media use that can be recognized
relatively early due to their high level, offline conflicts can
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become obviously rather in the longer-term and especially
in individuals with a low level of mental health who often
tend to intensive social media use to escape negative offline
experiences (Brailovskaia & Margraf, 2021; Xie & Karan,
2019). These considerations might at least partly explain the
pattern of differently high levels of the BSMAS-Items that
we found in all nine countries.

The correlation analyses revealed a similar result pattern
in the nine countries. In correspondence with previous stud-
ies (Andreassen et al., 2016; Brailovskaia et al., 2019; Lin
et al., 2017), the scores of the BSMAS were positively linked
to the time spent on social media use and to the scores of the
DASS-21 subscales depression, anxiety, and stress. These
findings confirm the convergent validity of the BSMAS.
Earlier research reported addictive social media use to be
negatively linked to positive mental health (Brailovskaia
et al., 2019) and to sense of control (Brailovskaia & Mar-
graf, 2021). In our study, the scores of the BSMAS were
negatively related to the scores of the Sense of Control Scale
in all included countries and to the scores of the PMH-Scale
in seven of the nine countries (exception: China and Rus-
sia). This reveals confirmation of the discriminant validity
of the BSMAS.

To sum up, the investigation of the psychometric proper-
ties of the BSMAS provided a confirmation of the unidimen-
sional structure of the measure as well as of an adequate to
good scale reliability and construct validity of the instrument
in nine countries.

The second aim of our study was to assess potential pro-
tective factors and mechanisms that are associated with
addictive social media use. To achieve this aim, we inves-
tigated a mediation model (see Fig. 1). The hypothesized
mediation model worked in seven of the nine investigated
countries: France, Germany, Poland, Spain, Sweden, the
U.K., and the U.S. More specifically, in these countries,
addictive social media use was negatively linked to posi-
tive mental health (confirmation of Hypothesis 1a) and to
sense of control (confirmation of Hypothesis 1b). Positive
mental health was positively related to sense of control (con-
firmation of Hypothesis 1c¢). Furthermore, sense of control
mediated the relationship between positive mental health
and addictive social media use (confirmation of Hypothesis
1d). Available research showed that positive mental health
can predict the post-treatment severity status and the remis-
sion status from anxiety disorders (Teismann et al., 2018), a
decrease of adjustment disorder symptoms (Truskauskaite-
Kuneviciene et al., 2020), as well as a decrease of suicide-
related outcomes (Brailovskaia et al., 2020d). The current
results complement previous studies by showing that posi-
tive mental health could hypothetically also contribute to
the reduction of addictive social media use. But the cross-
sectional design of the present study does not allow true
causal conclusions.
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The Covid-19 associated restrictions of daily life and the
uncertainty about the further course of the pandemic can
evoke feelings of control loss (Charles et al., 2021) that are
typically accompanied by frustrations, anxiety, helpless-
ness, and hopelessness (Skaff, 2007). To at least temporar-
ily escape the psychological burden, some individuals tend
to intensive social media use (Cellini et al., 2020). How-
ever, this dysfunctional coping-strategy can foster addictive
tendencies and negatively impact mental health (Zhao &
Zhou, 2021). Following our mediation model, positive men-
tal health could contribute to one’s sense of control which
could hypothetically reduce the experience of burden by the
Covid-19 situation. Enhanced sense of control confers resil-
ience and can contribute to functional strategies to cope with
the stressful situation (Keeton et al., 2008) such as trying to
maintain the daily routine as far as possible and adherence to
the governmental measures (Brailovskaia & Margraf, 2020;
Wright et al., 2021). The functional coping with the stress-
ful Covid-19 situation could foster positive emotions and
thus reduce the need to search for them on social media and
consequently reduce addictive use tendencies (Brailovskaia
& Margraf, 2021).

These considerations contribute to the explanation of the
found relationship between positive mental health, sense of
control and addictive social media use in seven of the nine
investigated countries. In China and Russia, sense of control
was negatively associated with addictive social media use
(confirmation of Hypothesis 1b). This confirms the assump-
tion that individuals who experience loss of control could
tend to problematic online activity. Sense of control was
positively linked to positive mental health in both coun-
tries (confirmation of Hypothesis 1c). But there was no
significant relationship between positive mental health and
addictive social media use (contradiction of Hypothesis 1a).
Moreover, the mediation model was not significant (con-
tradiction of Hypothesis 1d). Thus, it can be hypothesized
that in both countries, positive mental health cannot serve
as a protective factor — mediated through sense of control
— against addictive social media use which is remarkable.
Notably, earlier research from China and Russia empha-
sized the widespread of addictive social media use among
the population, especially among young people (Liu & Ma,
2019; Zotova & Rozanov, 2020). Moreover, recent studies
from both countries reported a remarkable increase of prob-
lematic social media use since the pandemic outbreak that
is negatively linked to mental health (e.g., enhanced level of
depression and anxiety symptoms) (Gao et al., 2020; Nek-
liudov et al., 2020; Zhao & Zhou, 2021; Zhong et al., 2021).
Our present results are consistent with the described find-
ings. The sample from China had the highest score of daily
time spent on average on social media use (about 3 h 30 min)
in comparison to the other investigated countries; the sample
from Russia (about 2 h 36 min) had the second highest score

(see Table 4). Also, the level of addictive social media use
was remarkably high in both countries. Furthermore, the
correlation analyses revealed a close positive link between
addictive social media use and symptoms of depression, anx-
iety and stress in China and in Russia (see Table 5). Against
the presented background and the not significant meditation
model in our current study, we can only speculate — due to
the cross-sectional study design — that the negative impact
of social media use might be so strong in both countries that
positive mental health which is well-known as a significant
protective factor (Teismann et al., 2019) cannot provide its
positive effect. Notably, there is a large body of studies that
focus on risk factors — but not protective factors — of addic-
tive social media use in China (see for example as overview
Hussain et al., 2020) and there is overall very little published
research on addictive social media use in Russia. Therefore,
further experimental longitudinal investigations of factors
that might reduce addictive tendencies especially in Russia
and in China are urgently required.

The third aim of our study was to identify factors that
could contribute to positive mental health especially during
the Covid-19 outbreak. Due to the required changes of the
daily routine that included enhanced working and studying
at home (often via online conferences), reduced traveling, no
visits of fitness studios and sport clubs, the lifestyle of many
people changed. As showed by recent research, for many
individuals it became less healthy. Their physical activity,
sleep rhythm and sleep quality worsened, while sedentary
behavior increased (Bates et al., 2020; Caputo & Reichert,
2020; Cellini et al., 2020; Chouchou et al., 2021; Eek et al.,
2021). The unhealthy lifestyle is positively linked to depres-
sion and anxiety symptoms (Chouchou et al., 2021; Evans
et al., 2021; Rogowska et al., 2020), and can at least partly
explain the decrease of mental health and well-being since
the pandemic outbreak (Charles et al., 2021; Galea et al.,
2020; Tanaka & Okamoto, 2021).

In contrast, some people consciously strived for a health-
ier lifestyle since the pandemic outbreak. They engaged in
more outdoor physical activity that does not require com-
plex sportive equipment such as jogging and in more indoor
activities such as yoga. Furthermore, they consciously regu-
lated their sleep rhythm by fixed bedtime hours (Chouchou
et al., 2021; Eek et al., 2021). Our findings provide further
cross-national insights in the healthy lifestyle activities dur-
ing the Covid-19 outbreak. Overall, 45.3% (n=4269) of all
participants in the nine countries reported to engage in more
physical activity; the sleep rhythm of 39.4% (n=3706) of
our participants became consciously more regular. Germany
was the country with the lowest percentage scores of physi-
cal activity and the U.K. was the country with the lowest
percentage scores of regular sleep rhythm. China was the
country with the highest scores of both factors (see Table 4).
Notably, the results of our Swedish sample considering
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physical activity (36.6%) correspond to a recently published
study from Sweden. In autumn 2020, of 1318 participants,
36% reported an increase of physical activity since the pan-
demic outbreak (Eek et al., 2021).

As expected, conscious engagement in more physical
activity and a conscious regular sleep rhythm during the
pandemic were positively associated with positive mental
health in the nine countries (confirmation of Hypothesis 2a
and of Hypothesis 2b). The present findings extend previ-
ous research conducted prior to the pandemic outbreak that
emphasized the protective role of physical exercises and
a regular sleep rhythm for mental health (Brunborg et al.,
2011; Klaperski et al., 2013; Rebar et al., 2015). Our results
confirm the cross-national importance of both factors during
the extraordinary Covid-19 situation. The fostering of both
factors by governmental prevention programs might coun-
teract the reported negative mental health consequences of
the pandemic and improve positive mental health. Our find-
ings gain significance when considering that positive mental
health is an important protective factor that among others
improves the efficacy of therapeutic treatment of mental dis-
orders (Teismann et al., 2018) and reduces suicide-related
outcomes (Brailovskaia et al., 2020c, d) that increased dur-
ing the past year (Tanaka & Okamoto, 2021). Moreover,
in France, Germany, Poland, Spain, Sweden, the U.K., and
the U.S., positive mental health could hypothetically reduce
addictive social media use — as assessed with the BSMAS.

Limitations and Further Research

Despite the gained knowledge of our investigation that
included nine different countries, the following limitations
should be taken into account when interpreting our findings.
First, due to the cross-sectional design of our study, only
hypothetical causality considerations are possible. This is of
specific importance considering the investigated mediation
model. We cannot exclude other constellations of the investi-
gated variables (e.g., positive mental health or sense of control
as outcome). To enable true conclusions on causality, experi-
mental research should replicate our findings. For example,
it could be investigated whether an experimental increase of
positive mental health by loving-kindness meditation (Totzeck
et al., 2020) can foster one’s sense of control and whether
this can contribute to the decrease of addictive social media
use. Second, in order not to overload the participants, only a
limited number of potential covariates were included in the
examination of the construct validity of the BSMAS. This is
also true for the investigation of potential predictors of posi-
tive mental health. Therefore, future studies are suggested to
extend our results by the inclusion of further variables. For
example, previous research described addictive social media
use — as assessed with the BSMAS — to be positively related
to other forms of addictive online activity such as Internet
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Gaming Disorder (Andreassen et al., 2016; Leung et al.,
2020), the attachment style (e.g., discomfort with closeness,
need for approval) (Monacis et al., 2017), and the personality
trait narcissism (Andreassen et al., 2017). In addition, life-
style factors such as eating behavior, smoking behavior and
consume of alcohol could be considering as further predic-
tors of positive mental health (Evans et al., 2021). Third, we
assessed the time spent daily on social media use. But we did
not assess specific activities that participants engage in dur-
ing the social media use. This limits potential conclusions on
the participants’ pattern of online activity. Previous research
described that especially the active use (e.g., uploading of
status updates, writing of comments) is linked to the addictive
tendencies, while passive use (e.g., reading of other users’
updates) can foster the experience of envy and contributes
to depression and anxiety symptoms (e.g., Shaw et al., 2015;
Zhao & Zhou, 2021). Therefore, we suggest future research
to investigate whether active and/or passive social media use
has increased during the pandemic and how this is linked to
the addictive tendencies. This could allow a better understand-
ing of the social media use pattern and their association with
addictive tendencies. Fourth, due to the very dynamic circum-
stances, our findings represent a snapshot of the Covid-19
situation in the spring of 2021 in the nine countries studied.
Fifth, no African or South American countries were included
in the present study, which limits the generalizability of the
current findings on the universal psychometric properties of
the BSMAS, as well as on the assessed relationships between
the investigated variables. Sixth, originally the BSMAS (pre-
viously Bergen Facebook Addiction Scale) was developed
to assess addictive Facebook use and thus focused on the
characteristics of this specific social platform (Andreassen
et al., 2012). Many findings on addictive Facebook use were
replicated on addictive social media use in general (see e.g.,
Brailovskaia et al., 2020a). Nevertheless, results gained with
the BSMAS should be interpreted with caution.

In summary, the present study provides first representa-
tive results from nine different countries in parallel on the
evaluation of the psychometric properties of the BSMAS
and on potential mechanisms that are associated with
addictive social media use during the Covid-19 outbreak.
Cross-nationally, our findings show that the BSMAS is a
reliable and valid instrument for the assessment of additive
social media use. Moreover, we can hypothesize that posi-
tive mental health and sense of control might belong to pro-
tective factors against the addictive use tendencies across
various countries. Specifically, positive mental health
could foster sense of control which might reduce addic-
tive social media use. This emphasizes the importance to
identify factors that can increase positive mental health
especially during the extraordinary Covid-19 situation that
is accompanied by an increase of addictive social media
use and a decrease of mental health. Conscious physical
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activity and sleep rhythm regulation could belong to such
factors. Their inclusion in protective prevention programs
and emphasizing in governmental public communication
and through advertising campaigns could be a universal
significant step of the fight with negative consequences of
the pandemic.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data Availability The dataset and further material analysed during the
current study will be available from the corresponding author on rea-
sonable request.

Declarations

Ethical Approval The responsible Ethics Committees approved the
present study.

Consent to Participate All participants were properly instructed and
gave online their informed consent to participate.

Consent for Publication All participants were properly instructed that
data gained in the present study will be used for publication in an anon-
ymous form and gave online their informed consent for publication.

Conflicts of Interest/Competing Interests On behalf of all authors, the
corresponding author states that there are no conflicts of interest or
competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article's Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article's Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders (5th ed.). American Psychiatric
Association.

Anderson, K. N., & Bradley, A. J. (2013). Sleep disturbance in men-
tal health problems and neurodegenerative disease. Nature and
Science of Sleep, 5, 61-75. https://doi.org/10.2147/NSS.S34842

Andreassen, C. S., & Pallesen, S. (2014). Social network site addiction
— An overview. Current Pharmaceutical Design, 20, 4053—4061.
https://doi.org/10.2174/13816128113199990616

Andreassen, C. S., Torsheim, T., Brunborg, G. S., & Pallesen, S.
(2012). Development of a Facebook addiction scale. Psychologi-
cal Reports, 110(2), 501-517. https://doi.org/10.2466/02.09.18.
PR0O.110.2.501-517

Andreassen, C. S., Billieux, J., Griffiths, M. D., Kuss, D. J., Dem-
etrovics, Z., Mazzoni, E., & Pallesen, S. (2016). The relation-
ship between addictive use of social media and video games and
symptoms of psychiatric disorders: A large-scale cross-sectional
study. Psychology of Addictive Behaviors, 30(2), 252-262.
https://doi.org/10.1037/adb0000160

Andreassen, C. S., Pallesen, S., & Griffiths, M. D. (2017). The relation-
ship between addictive use of social media, narcissism, and self-
esteem: Findings from a large national survey. Addictive Behav-
iors, 64, 287-293. https://doi.org/10.1016/j.addbeh.2016.03.006

Atroszko, P. A., Balcerowska, J. M., Bereznowski, P., Biernatowska,
A., Pallesen, S., & Andreassen, C. S. (2018). Facebook addiction
among polish undergraduate students: Validity of measurement
and relationship with personality and well-being. Computers in
Human Behavior, 85, 329-338. https://doi.org/10.1016/j.chb.
2018.04.001

Bényai, F., Zsila, A., Kiraly, O., Maraz, A., Elekes, Z., Griffiths, M. D.,
Andreassen, C. S., & Demetrovics, Z. (2017). Problematic social
media use: Results from a large-scale nationally representative
adolescent sample. PLoS One, 12(1), €0169839. https://doi.org/
10.1371/journal.pone.0169839

Bates, L. C., Zieff, G., Stanford, K., Moore, J. B., Kerr, Z. Y., Han-
son, E. D., Barone Gibbs, B., Kline, C. E., & Stoner, L. (2020).
COVID-19 impact on behaviors across the 24-hour day in chil-
dren and adolescents: Physical activity, sedentary behavior, and
sleep. Children, 7(9), 138-146. https://doi.org/10.3390/child
ren7090138

Berry, J. W. (1989). Introduction to methodology. In H. Triandis & J.
W. Berry (Eds.), Handbook of cross-cultural psychology (Vol.
2, pp- 1-28). Allyn & Bacon.

Billieux, J., Schimmenti, A., Khazaal, Y., Maurage, P., & Heeren, A.
(2015). Are we overpathologizing everyday life? A tenable blueprint
for behavioral addiction research. Journal of Behavioral Addictions,
4(3), 119-123. https://doi.org/10.1556/2006.4.2015.009

Btachnio, A., & Przepiorka, A. (2019). Be aware! If you start using
Facebook problematically you will feel lonely: Phubbing, lone-
liness, self-esteem, and Facebook intrusion. A cross-sectional
study. Social Science Computer Review, 37(2), 270-278. https://
doi.org/10.1177/0894439318754490

Btachnio, A., Przepiorka, A., & Pantic, 1. (2016). Association between
Facebook addiction, self-esteem and life satisfaction: A cross-
sectional study. Computers in Human Behavior, 55, 701-705.
https://doi.org/10.1016/j.chb.2015.10.026

Boursier, V., Gioia, F., & Griffiths, M. D. (2020). Do selfie-expectan-
cies and social appearance anxiety predict adolescents’ prob-
lematic social media use? Computers in Human Behavior, 110,
106395. https://doi.org/10.1016/j.chb.2020.106395

Brailovskaia, J., & Margraf, J. (2020). Predicting adaptive and mala-
daptive responses to the coronavirus (COVID-19) outbreak: A
prospective longitudinal study. International Journal of Clini-
cal and Health Psychology, 20(3), 181-191. https://doi.org/10.
1016/j.ijchp.2020.06.002

Brailovskaia, J., & Margraf, J. (2021). The relationship between burden
caused by coronavirus (Covid-19), addictive social media use,
sense of control and anxiety. Computers in Human Behavior,
119, 106720. https://doi.org/10.1016/j.chb.2021.106720

Brailovskaia, J., Rohmann, E., Bierhoff, H.-W., Margraf, J., & Koll-
ner, V. (2019). Relationships between addictive Facebook use,
depressiveness, insomnia, and positive mental health in an inpa-
tient sample: A German longitudinal study. Journal of Behavio-
ral Addictions, 8(4), 703—713. https://doi.org/10.1556/2006.8.
2019.63

Brailovskaia, J., Schillack, H., & Margraf, J. (2020a). Tell me why
are you using social media (SM)! Relationship between reasons
for use of SM, SM flow, daily stress, depression, anxiety, and
addictive SM use—an exploratory investigation of young adults in

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2147/NSS.S34842
https://doi.org/10.2174/13816128113199990616
https://doi.org/10.2466/02.09.18.PR0.110.2.501-517
https://doi.org/10.2466/02.09.18.PR0.110.2.501-517
https://doi.org/10.1037/adb0000160
https://doi.org/10.1016/j.addbeh.2016.03.006
https://doi.org/10.1016/j.chb.2018.04.001
https://doi.org/10.1016/j.chb.2018.04.001
https://doi.org/10.1371/journal.pone.0169839
https://doi.org/10.1371/journal.pone.0169839
https://doi.org/10.3390/children7090138
https://doi.org/10.3390/children7090138
https://doi.org/10.1556/2006.4.2015.009
https://doi.org/10.1177/0894439318754490
https://doi.org/10.1177/0894439318754490
https://doi.org/10.1016/j.chb.2015.10.026
https://doi.org/10.1016/j.chb.2020.106395
https://doi.org/10.1016/j.ijchp.2020.06.002
https://doi.org/10.1016/j.ijchp.2020.06.002
https://doi.org/10.1016/j.chb.2021.106720
https://doi.org/10.1556/2006.8.2019.63
https://doi.org/10.1556/2006.8.2019.63

Current Psychology

Germany. Computers in Human Behavior, 113, 106511. https://
doi.org/10.1016/j.chb.2020.106511

Brailovskaia, J., Strose, F., Schillack, H., & Margraf, J. (2020b). Less
Facebook use—more well-being and a healthier lifestyle? An
experimental intervention study. Computers in Human Behavior,
108, 106332. https://doi.org/10.1016/j.chb.2020.106332

Brailovskaia, J., Teismann, T., & Margraf, J. (2020c). Positive mental
health mediates the relationship between Facebook addiction dis-
order and suicide-related outcomes: A longitudinal approach.
Cyberpsychology, Behavior and Social Networking, 23(5), 346—
350. https://doi.org/10.1089/cyber.2019.0563

Brailovskaia, J., Teismann, T., & Margraf, J. (2020d). Positive mental
health mediates the relationship between physical activity and
suicide-related outcomes: A three-year follow-up study. Current
Psychology. https://doi.org/10.1007/s12144-020-01152-x

Brailovskaia, J., Margraf, J., & Teismann, T. (2021a). Repetitive
negative thinking mediates the relationship between addic-
tive Facebook use and suicide-related outcomes: A longi-
tudinal study. Current Psychology. https://doi.org/10.1007/
$12144-021-02025-7

Brailovskaia, J., Stirnberg, J., Rozgonjuk, D., Margraf, J., & Elhai, J. D.
(2021b). From low sense of control to problematic smartphone
use severity during Covid-19 outbreak: The mediating role of
fear of missing out and the moderating role of repetitive negative
thinking. PLoS One, 16(12), €0261023. https://doi.org/10.1371/
journal.pone.0261023

Brailovskaia, J., Truskauskaite-Kuneviciene, 1., Margraf, J., & Kazlaus-
kas, E. (2021c¢). Coronavirus (COVID-19) outbreak: Addictive
social media use, depression, anxiety and stress in quarantine—an
exploratory study in Germany and Lithuania. Journal of Affec-
tive Disorders Reports, 5, 100182. https://doi.org/10.1016/j.jadr.
2021.100182

Brand, M., Wegmann, E., Stark, R., Miiller, A., Wolfling, K., Robbins,
T. W., & Potenza, M. N. (2019). The interaction of person-affect-
cognition-execution (I-PACE) model for addictive behaviors:
Update, generalization to addictive behaviors beyond internet-use
disorders, and specification of the process character of addictive
behaviors. Neuroscience & Biobehavioral Reviews, 104, 1-10.
https://doi.org/10.1016/j.neubiorev.2019.06.032

Briggs, S. R., & Cheek, J. M. (1986). The role of factor analysis in
the development and evaluation of personality scales. Journal
of Personality, 54(1), 106—-148. https://doi.org/10.1111/j.1467-
6494.1986.tb00391.x

Brunborg, G. S., Mentzoni, R. A., Molde, H., Myrseth, H., Skouverge,
K. J. M., Bjorvatn, B., & Pallesen, S. (2011). The relationship
between media use in the bedroom, sleep habits and symptoms
of insomnia. Journal of Sleep Research, 20(4), 569-575. https://
doi.org/10.1111/j.1365-2869.2011.00913.x

Biihner, M. (2011). Einfiihrung in die Test-und Fragebogenkonstruk-
tion. Pearson Deutschland GmbH.

Buysse, D. J., Angst, J., Gamma, A., Ajdacic, V., Eich, D., & Réssler,
W. (2008). Prevalence, course, and comorbidity of insomnia and
depression in young adults. Sleep, 31(4), 473-480.

Cai, D., Zhu, M., Lin, M., Zhang, X. C., & Margraf, J. (2017). The
bidirectional relationship between positive mental health and
social rhythm in college students: A three-year longitudinal
study. Frontiers in Psychology, 8, 1-7. https://doi.org/10.3389/
fpsyg.2017.01119

Caputo, E. L., & Reichert, F. F. (2020). Studies of physical activ-
ity and COVID-19 during the pandemic: A scoping review.
Journal of Physical Activity and Health, 17(12), 1275-1284.
https://doi.org/10.1123/jpah.2020-0406

Carbonell, X., & Panova, T. (2017). A critical consideration of social
networking sites’ addiction potential. Addiction Research &
Theory, 25(1), 48-57. https://doi.org/10.1080/16066359.2016.
1197915

@ Springer

Cellini, N., Canale, N., Mioni, G., & Costa, S. (2020). Changes
in sleep pattern, sense of time and digital media use during
COVID-19 lockdown in Italy. Journal of Sleep Research,
29(4), e13074. https://doi.org/10.1111/jsr.13074

Charles, N. E., Strong, S. J., Burns, L. C., Bullerjahn, M. R., &
Serafine, K. M. (2021). Increased mood disorder symptoms,
perceived stress, and alcohol use among college students
during the COVID-19 pandemic. Psychiatry Research, 296,
113706. https://doi.org/10.1016/j.psychres.2021.113706

Chouchou, F., Augustini, M., Caderby, T., Caron, N., Turpin, N. A.,
& Dalleau, G. (2021). The importance of sleep and physical
activity on well-being during COVID-19 lockdown: Reunion
island as a case study. Sleep Medicine, 77, 297-301. https://
doi.org/10.1016/j.sleep.2020.09.014

Clark, L. A., & Watson, D. (1995). Constructing validity: Basic issues
in objective scale development. Psychological Assessment,
7(3), 309-319. https://doi.org/10.1037/1040-3590.7.3.309

DataReportal (2021). Global Social Media Stat. https://datareportal.
com/social-media-users. Accessed 22 Apr 2022

Dempsey, A. E., O'Brien, K. D., Tiamiyu, M. F., & Elhai, J. D. (2019).
Fear of missing out (FoMO) and rumination mediate relations
between social anxiety and problematic Facebook use. Addictive
Behaviors Reports, 9, 100150. https://doi.org/10.1016/j.abrep.
2018.100150

Depoux, A., Martin, S., Karafillakis, E., Bsd, R. P., Wilder-Smith, A.,
& Larson, H. (2020). The pandemic of social media panic travels
faster than the COVID-19 outbreak. Journal of Travel Medicine,
27(3), 1-2. https://doi.org/10.1093/jtm/taaa03 1

Drouin, M., McDaniel, B. T., Pater, J., & Toscos, T. (2020). How par-
ents and their children used social media and technology at the
beginning of the COVID-19 pandemic and associations with anx-
iety. Cyberpsychology, Behavior and Social Networking, 23(11),
727-736. https://doi.org/10.1089/cyber.2020.0284

Duradoni, M., Innocenti, F., & Guazzini, A. (2020). Well-being and
social media: A systematic review of Bergen addiction scales.
Future Internet, 12(2), 24. https://doi.org/10.3390/£i112020024

Eek, F., Larsson, C., Wisén, A., & Ekvall Hansson, E. (2021). Self-
perceived changes in physical activity and the relation to life
satisfaction and rated physical capacity in Swedish adults during
the COVID-19 pandemic—A cross sectional study. International
Journal of Environmental Research and Public Health, 18(2),
671. https://doi.org/10.3390/ijerph 18020671

Eime, R. M., Young, J. A., Harvey, J. T., Charity, M. J., & Payne, W. R.
(2013). A systematic review of the psychological and social ben-
efits of participation in sport for adults: Informing development
of a conceptual model of health through sport. International
Journal of Behavioral Nutrition and Physical Activity, 10(1),
135-148. https://doi.org/10.1186/1479-5868-10-135

Elhai, J. D., McKay, D., Yang, H., Minaya, C., Montag, C., & Asmund-
son, G. J. G. (2021). Health anxiety related to problematic smart-
phone use and gaming disorder severity during COVID-19: Fear
of missing out as a mediator. Human Behavior and Emerging
Technologies, 3(1), 137-146. https://doi.org/10.1002/hbe2.227

Elphinston, R. A., & Noller, P. (2011). Time to face it! Facebook intru-
sion and the implications for romantic jealousy and relationship
satisfaction. Cyberpsychology, Behavior and Social Networking,
14(11), 631-635. https://doi.org/10.1089/cyber.2010.0318

Evans, S., Alkan, E., Bhangoo, J. K., Tenenbaum, H., & Ng-Knight,
T. (2021). Effects of the COVID-19 lockdown on mental health,
wellbeing, sleep, and alcohol use in a UK student sample. Psy-
chiatry Research, 298, 113819. https://doi.org/10.1016/j.psych
res.2021.113819

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Sage
Publications Ltd..

Galea, S., Merchant, R. M., & Lurie, N. (2020). The mental health
consequences of COVID-19 and physical distancing: The need


https://doi.org/10.1016/j.chb.2020.106511
https://doi.org/10.1016/j.chb.2020.106511
https://doi.org/10.1016/j.chb.2020.106332
https://doi.org/10.1089/cyber.2019.0563
https://doi.org/10.1007/s12144-020-01152-x
https://doi.org/10.1007/s12144-021-02025-7
https://doi.org/10.1007/s12144-021-02025-7
https://doi.org/10.1371/journal.pone.0261023
https://doi.org/10.1371/journal.pone.0261023
https://doi.org/10.1016/j.jadr.2021.100182
https://doi.org/10.1016/j.jadr.2021.100182
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://doi.org/10.1111/j.1467-6494.1986.tb00391.x
https://doi.org/10.1111/j.1467-6494.1986.tb00391.x
https://doi.org/10.1111/j.1365-2869.2011.00913.x
https://doi.org/10.1111/j.1365-2869.2011.00913.x
https://doi.org/10.3389/fpsyg.2017.01119
https://doi.org/10.3389/fpsyg.2017.01119
https://doi.org/10.1123/jpah.2020-0406
https://doi.org/10.1080/16066359.2016.1197915
https://doi.org/10.1080/16066359.2016.1197915
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1016/j.psychres.2021.113706
https://doi.org/10.1016/j.sleep.2020.09.014
https://doi.org/10.1016/j.sleep.2020.09.014
https://doi.org/10.1037/1040-3590.7.3.309
https://datareportal.com/social-media-users
https://datareportal.com/social-media-users
https://doi.org/10.1016/j.abrep.2018.100150
https://doi.org/10.1016/j.abrep.2018.100150
https://doi.org/10.1093/jtm/taaa031
https://doi.org/10.1089/cyber.2020.0284
https://doi.org/10.3390/fi12020024
https://doi.org/10.3390/ijerph18020671
https://doi.org/10.1186/1479-5868-10-135
https://doi.org/10.1002/hbe2.227
https://doi.org/10.1089/cyber.2010.0318
https://doi.org/10.1016/j.psychres.2021.113819
https://doi.org/10.1016/j.psychres.2021.113819

Current Psychology

for prevention and early intervention. JAMA Internal Medicine,
180(6), 817-818. https://doi.org/10.1001/jamainternmed.2020.
1562

Gandhi, M., & Rutherford, G. W. (2020). Facial masking for Covid-
19—Potential for “Variolation” as we await a vaccine. New Eng-
land Journal of Medicine, 383(18), e101. https://doi.org/10.1056/
NEJMp2026913

Gao, J., Zheng, P, Jia, Y., Chen, H., Mao, Y., Chen, S., Wang, Y.,
Fu, H., & Dai, J. (2020). Mental health problems and social
media exposure during COVID-19 outbreak. PLoS One, 15(4),
€0231924. https://doi.org/10.1371/journal.pone.0231924

Griffiths, M. D. (2005). A ‘components’ model of addiction within a
biopsychosocial framework. Journal of Substance Use, 10(4),
191-197. https://doi.org/10.1080/14659890500114359

Griffiths, M. D. (2013). Social networking addiction: Emerging themes
and issues. Journal of Addiction Research & Therapy, 4(5), e118.
https://doi.org/10.4172/2155-6105.1000e118

Hayes, A. F. (2017). Introduction to mediation, moderation, and condi-
tional process analysis: A regression-based approach. Guilford
Publications.

Howard, J., Huang, A., Li, Z., Tufekci, Z., Zdimal, V., van der West-
huizen, H.-M., von Delft, A., Price, A., Fridman, L., & Tang,
L.-H. (2021). An evidence review of face masks against COVID-
19. Proceedings of the National Academy of Sciences, 118(4),
€2014564118. https://doi.org/10.1073/pnas.2014564118

Hu, S., Cai, D., Zhang, X. C., & Margraf, J. (2020). Relationship
between social support and positive mental health: A three-wave
longitudinal study on college students. Current Psychology, 1-10.
https://doi.org/10.1007/s12144-020-01175-4.

Hunt, M. G., Marx, R., Lipson, C., & Young, J. (2018). No more
FOMO: Limiting social media decreases loneliness and depres-
sion. Journal of Social and Clinical Psychology, 37(10), 751—
768. https://doi.org/10.1521/jscp.2018.37.10.751

Hussain, Z., Wegmann, E., Yang, H., & Montag, C. (2020). Social
networks use disorder and associations with depression and anxi-
ety symptoms: A systematic review of recent research in China.
Frontiers in Psychology, 11, 211. https://doi.org/10.3389/fpsyg.
2020.00211

IBM Corp. (2019). IBM SPSS Statistics for Windows, Version 26.0.
IBM Corp.

Keeton, C. P., Perry-Jenkins, M., & Sayer, A. G. (2008). Sense of
control predicts depressive and anxious symptoms across the
transition to parenthood. Journal of Family Psychology, 22(2),
212-221. https://doi.org/10.1037/0893-3200.22.2.212

Keles, B., McCrae, N., & Grealish, A. (2020). A systematic review:
The influence of social media on depression, anxiety and psy-
chological distress in adolescents. International Journal of Ado-
lescence and Youth, 25(1), 79-93. https://doi.org/10.1080/02673
843.2019.1590851

Kircaburun, K., Griffiths, M. D., & Billicux, J. (2020a). Childhood
emotional maltreatment and problematic social media use among
adolescents: The mediating role of body image dissatisfaction.
International Journal of Mental Health and Addiction, 18(6),
1536-1547. https://doi.org/10.1007/s11469-019-0054-6

Kircaburun, K., Pontes, H. M., Stavropoulos, V., & Griffiths, M. D.
(2020b). A brief psychological overview of disordered gaming.
Current Opinion in Psychology, 36, 38—43. https://doi.org/10.
1016/j.copsyc.2020.03.004

Klaperski, S., von Dawans, B., Heinrichs, M., & Fuchs, R. (2013).
Does the level of physical exercise affect physiological and psy-
chological responses to psychosocial stress in women? Psychol-
ogy of Sport and Exercise, 14(2), 266-274. https://doi.org/10.
1016/j.psychsport.2012.11.003

Lemenager, T., Neissner, M., Koopmann, A., Reinhard, I., Georgiadou,
E., Miiller, A., Kiefer, F., & Hillemacher, T. (2021). COVID-19

lockdown restrictions and online media consumption in Ger-
many. International Journal of Environmental Research and
Public Health, 18(1), 14-26. https://doi.org/10.3390/ijerph1801
0014

Leung, H., Pakpour, A. H., Strong, C., Lin, Y.-C., Tsai, M.-C., Griffiths,
M. D., Lin, C.-Y., & Chen, I. H. (2020). Measurement invariance
across young adults from Hong Kong and Taiwan among three
internet-related addiction scales: Bergen social media addiction
scale (BSMAS), smartphone application-based addiction scale
(SABAS), and internet gaming disorder scale-short form (IGDS-
SF9) (study part a). Addictive Behaviors, 101, 1059609. https://
doi.org/10.1016/j.addbeh.2019.04.027

Lienert, G. A., & Raatz, U. (1994). Testaufbau und Testanalyse (5.,
vollig neubearb. und erw. Aufl.). Psychologie Verlags Union.

Lin, C.-Y., Brostrom, A., Nilsen, P., Griffiths, M. D., & Pakpour, A.
H. (2017). Psychometric validation of the Persian Bergen social
media addiction scale using classic test theory and Rasch models.
Journal of Behavioral Addictions, 6(4), 620—629. https://doi.org/
10.1556/2006.6.2017.071

Liu, C., & Ma, J.-L. (2019). Adult attachment style, emotion regulation,
and social networking sites addiction. Frontiers in Psychology,
10, 2352. https://doi.org/10.3389/fpsyg.2019.02352

Liu, C. H., Zhang, E., Wong, G. T. F., & Hyun, S. (2020). Factors
associated with depression, anxiety, and PTSD symptomatology
during the COVID-19 pandemic: Clinical implications for US
young adult mental health. Psychiatry Research, 113172. https://
doi.org/10.1016/j.psychres.2020.113172.

Longobardi, C., Settanni, M., Fabris, M. A., & Marengo, D. (2020).
Follow or be followed: Exploring the links between Instagram
popularity, social media addiction, cyber victimization, and
subjective happiness in Italian adolescents. Children and Youth
Services Review, 113, 104955. https://doi.org/10.1016/j.child
youth.2020.104955

Longstreet, P., & Brooks, S. (2017). Life satisfaction: A key to manag-
ing internet & social media addiction. Technology in Society, 50,
73-717. https://doi.org/10.1016/j.techsoc.2017.05.003

Lovibond, P. F., & Lovibond, S. H. (1995). The structure of negative
emotional states: Comparison of the depression anxiety stress
scales (DASS) with the Beck depression and anxiety inventories.
Behaviour Research and Therapy, 33(3), 335-343. https://doi.
org/10.1016/0005-7967(94)00075-U

Lukat, J., Margraf, J., Lutz, R., van der Veld, W. M., & Becker, E. S.
(2016). Psychometric properties of the positive mental health
scale (PMH-scale). BMC Psychology, 4(1), 8. https://doi.org/10.
1186/s40359-016-0111-x

Margraf, J., Brailovskaia, J., & Schneider, S. (2020a). Behavioral
measures to fight COVID-19: An 8-country study of perceived
usefulness, adherence and their predictors. PLoS One, 15(12),
e0243523. https://doi.org/10.1371/journal.pone.0243523

Margraf, J., Lavallee, K. L., Zhang, X. C., Woike, J. K., & Schnei-
der, S. (2020b). Mental health and the wish to have a child: A
longitudinal, cross-cultural comparison between Germany and
China. Journal of Psychosomatic Obstetrics and Gynecology,
1-13. https://doi.org/10.1080/0167482X.2020.1816959

Margraf, J., Brailovskaia, J., & Schneider, S. (2021). Adherence to
behavioral Covid-19 mitigation measures strongly predicts mor-
tality. PLoS One, 16(3), €0249392. https://doi.org/10.1371/journ
al.pone.0249392

Marino, C., Gini, G., Vieno, A., & Spada, M. M. (2018). A compre-
hensive meta-analysis on problematic Facebook use. Computers
in Human Behavior, 83,262-277. https://doi.org/10.1016/j.chb.
2018.02.009

Masaeli, N., & Farhadi, H. (2021). Prevalence of internet-based addic-
tive behaviors during COVID-19 pandemic: A systematic review.

@ Springer


https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1001/jamainternmed.2020.1562
https://doi.org/10.1056/NEJMp2026913
https://doi.org/10.1056/NEJMp2026913
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1080/14659890500114359
https://doi.org/10.4172/2155-6105.1000e118
https://doi.org/10.1073/pnas.2014564118
https://doi.org/10.1007/s12144-020-01175-4
https://doi.org/10.1521/jscp.2018.37.10.751
https://doi.org/10.3389/fpsyg.2020.00211
https://doi.org/10.3389/fpsyg.2020.00211
https://doi.org/10.1037/0893-3200.22.2.212
https://doi.org/10.1080/02673843.2019.1590851
https://doi.org/10.1080/02673843.2019.1590851
https://doi.org/10.1007/s11469-019-0054-6
https://doi.org/10.1016/j.copsyc.2020.03.004
https://doi.org/10.1016/j.copsyc.2020.03.004
https://doi.org/10.1016/j.psychsport.2012.11.003
https://doi.org/10.1016/j.psychsport.2012.11.003
https://doi.org/10.3390/ijerph18010014
https://doi.org/10.3390/ijerph18010014
https://doi.org/10.1016/j.addbeh.2019.04.027
https://doi.org/10.1016/j.addbeh.2019.04.027
https://doi.org/10.1556/2006.6.2017.071
https://doi.org/10.1556/2006.6.2017.071
https://doi.org/10.3389/fpsyg.2019.02352
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.1016/j.childyouth.2020.104955
https://doi.org/10.1016/j.childyouth.2020.104955
https://doi.org/10.1016/j.techsoc.2017.05.003
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1186/s40359-016-0111-x
https://doi.org/10.1186/s40359-016-0111-x
https://doi.org/10.1371/journal.pone.0243523
https://doi.org/10.1080/0167482X.2020.1816959
https://doi.org/10.1371/journal.pone.0249392
https://doi.org/10.1371/journal.pone.0249392
https://doi.org/10.1016/j.chb.2018.02.009
https://doi.org/10.1016/j.chb.2018.02.009

Current Psychology

Journal of Addictive Diseases, 1-27. https://doi.org/10.1080/
10550887.2021.1895962

Monacis, L., De Palo, V., Griffiths, M. D., & Sinatra, M. (2017). Social
networking addiction, attachment style, and validation of the Ital-
ian version of the Bergen social media addiction scale. Journal of
Behavioral Addictions, 6(2), 178-186. https://doi.org/10.1556/
2006.6.2017.023

Nekliudov, N. A., Blyuss, O., Cheung, K. Y., Petrou, L., Genuneit, J.,
Sushentsev, N., Levadnaya, A., Comberiati, P., Warner, J. O., &
Tudor-Williams, G. (2020). Excessive media consumption about
COVID-19 is associated with increased state anxiety: Outcomes
of a large online survey in Russia. Journal of Medical Internet
Research, 22(9), €20955. https://doi.org/10.2196/20955

Niemeyer, H., Bieda, A., Michalak, J., Schneider, S., & Margraf, J.
(2019). Education and mental health: Do psychosocial resources
matter? SSM-Population Health, 7, 100392. https://doi.org/10.
1016/j.ssmph.2019.100392

Orben, A. (2020). Teenagers, screens and social media: A narrative
review of reviews and key studies. Social Psychiatry and Psy-
chiatric Epidemiology, 55(4), 407-414. https://doi.org/10.1007/
s00127-019-01825-4

Orben, A., & Przybylski, A. K. (2019). The association between
adolescent well-being and digital technology use. Nature
Human Behaviour, 3(2), 173-182. https://doi.org/10.1038/
s41562-018-0506-1

Paredes, M. R., Apaolaza, V., Fernandez-Robin, C., Hartmann, P.,
& Yafiez-Martinez, D. (2020). The impact of the COVID-19
pandemic on subjective mental well-being: The interplay of
perceived threat, future anxiety and resilience. Personality and
Individual Differences, 170, 110455. https://doi.org/10.1016/].
paid.2020.110455

Pontes, H. M., Taylor, M., & Stavropoulos, V. (2018). Beyond “Face-
book addiction”: The role of cognitive-related factors and psychi-
atric distress in social networking site addiction. Cyberpsychol-
0gy, Behavior and Social Networking, 21(4), 240-247.

Rebar, A. L., Stanton, R., Geard, D., Short, C., Duncan, M. J., &
Vandelanotte, C. (2015). A meta-meta-analysis of the effect of
physical activity on depression and anxiety in non-clinical adult
populations. Health Psychology Review, 9(3), 366-378. https://
doi.org/10.1080/17437199.2015.1022901

Rogowska, A. M., Pavlova, 1., Kusnierz, C., Ochnik, D., Bodnar, I., &
Petrytsa, P. (2020). Does physical activity matter for the mental
health of university students during the COVID-19 pandemic?
Journal of Clinical Medicine, 9(11), 3494. https://doi.org/10.
3390/jcm9113494

Ryan, T., Chester, A., Reece, J., & Xenos, S. (2014). The uses and
abuses of Facebook: A review of Facebook addiction. Journal of
Behavioral Addictions, 3(3), 133-148. https://doi.org/10.1556/
JBA.3.2014.016

Schmitt, T. A. (2011). Current methodological considerations in
exploratory and confirmatory factor analysis. Journal of Psy-
choeducational Assessment, 29(4), 304-321. https://doi.org/10.
1177/0734282911406653

Scholten, S., Velten, J., Bieda, A., Zhang, X. C., & Margraf, J. (2017a).
Testing measurement invariance of the depression, anxiety, and
stress scales (DASS-21) across four countries. Psychological
Assessment, 29(11), 1376-1390. https://doi.org/10.1037/pas00
00440

Scholten, S., Velten, J., Neher, T., & Margraf, J. (2017b). Wealth, jus-
tice and freedom: Objective and subjective measures predict-
ing poor mental health in a study across eight countries. SSM-
Population Health, 3, 639—648. https://doi.org/10.1016/j.ssmph.
2017.07.010

Scholten, S., Velten, J., & Margraf, J. (2018). Mental distress and per-
ceived wealth, justice and freedom across eight countries: The

@ Springer

invisible power of the macrosystem. PLoS One, 13(5), €0194642.
https://doi.org/10.1371/journal.pone.0194642

Seligman, M. E. P. (1972). Learned helplessness. Annual Review of
Medicine, 23(1), 407-412.

Shaw, A. M., Timpano, K. R., Tran, T. B., & Joormann, J. (2015).
Correlates of Facebook usage patterns: The relationship between
passive Facebook use, social anxiety symptoms, and brooding.
Computers in Human Behavior, 48, 575-580.

Skaff, M. M. (2007). Sense of control and health. In C. M. Adldwin, C.
L. Park, & A. Spiro (Eds.), Handbook of health psychology and
aging (pp. 186-209). Guilford Press.

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir,
A., Tosifidis, C., & Agha, R. (2020). World Health Organization
declares global emergency: A review of the 2019 novel corona-
virus (COVID-19). International Journal of Surgery, 76, 71-76.
https://doi.org/10.1016/].ijsu.2020.02.034

Southwick, F. S., & Southwick, S. M. (2018). The loss of a sense of
control as a major contributor to physician burnout: A neuropsy-
chiatric pathway to prevention and recovery. JAMA Psychiatry,
75(7), 665-666. https://doi.org/10.1001/jamapsychiatry.2018.
0566

Sun, Y., & Zhang, Y. (2020). A review of theories and models applied
in studies of social media addiction and implications for future
research. Addictive Behaviors, 114, 106699. https://doi.org/10.
1016/j.addbeh.2020.106699

Tanaka, T., & Okamoto, S. (2021). Increase in suicide following an
initial decline during the COVID-19 pandemic in Japan. Nature
Human Behaviour, 5(2), 229-238. https://doi.org/10.1038/
$41562-020-01042-z

Tang, C. S.-K., & Koh, Y. Y. W. (2017). Online social networking
addiction among college students in Singapore: Comorbidity
with behavioral addiction and affective disorder. Asian Journal
of Psychiatry, 25, 175-178.

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., McKay, D.,
& Asmundson, G. J. G. (2020). COVID stress syndrome: Con-
cept, structure, and correlates. Depression and Anxiety, 37(8),
706-714. https://doi.org/10.1002/da.23071

Teismann, T., Brailovskaia, J., Totzeck, C., Wannemiiller, A., & Mar-
graf, J. (2018). Predictors of remission from panic disorder, ago-
raphobia and specific phobia in outpatients receiving exposure
therapy: The importance of positive mental health. Behaviour
Research and Therapy, 108, 40-44. https://doi.org/10.1016/j.
brat.2018.06.006

Teismann, T., Brailovskaia, J., & Margraf, J. (2019). Positive mental
health, positive affect and suicide ideation. International Journal
of Clinical and Health Psychology, 19(2), 165-169. https://doi.
org/10.1016/j.ijchp.2019.02.003

Totzeck, C., Teismann, T., Hofmann, S. G., von Brachel, R., Pflug, V.,
Wannemiiller, A., & Margraf, J. (2020). Loving-kindness medita-
tion promotes mental health in university students. Mindfulness,
11(7), 1623-1631. https://doi.org/10.1007/s12671-020-01375-w

Tromholt, M. (2016). The Facebook experiment: Quitting Facebook
leads to higher levels of well-being. Cyberpsychology, Behav-
ior and Social Networking, 19(11), 661-666. https://doi.org/10.
1089/cyber.2016.0259

Truskauskaite-Kuneviciene, 1., Kazlauskas, E., Ostreikaite-Jurevice,
R., Brailovskaia, J., & Margraf, J. (2020). Positive mental health
and adjustment following life-stressors among young adults. Cur-
rent Psychology. https://doi.org/10.1007/s12144-020-00714-3

Tso, R. V., & Cowling, B. J. (2020). Importance of face masks for
COVID-19-a call for effective public education. Clinical Infec-
tious Diseases, 71(16), 2195-2198. https://doi.org/10.1093/cid/
ciaa593

Urban, D., & Mayerl, J. (2006). Regressionsanalyse: Theorie, Technik
und Anwendung (2. Aufl.). VS Verlag fiir Sozialwissenschaften.


https://doi.org/10.1080/10550887.2021.1895962
https://doi.org/10.1080/10550887.2021.1895962
https://doi.org/10.1556/2006.6.2017.023
https://doi.org/10.1556/2006.6.2017.023
https://doi.org/10.2196/20955
https://doi.org/10.1016/j.ssmph.2019.100392
https://doi.org/10.1016/j.ssmph.2019.100392
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.1038/s41562-018-0506-1
https://doi.org/10.1038/s41562-018-0506-1
https://doi.org/10.1016/j.paid.2020.110455
https://doi.org/10.1016/j.paid.2020.110455
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.3390/jcm9113494
https://doi.org/10.3390/jcm9113494
https://doi.org/10.1556/JBA.3.2014.016
https://doi.org/10.1556/JBA.3.2014.016
https://doi.org/10.1177/0734282911406653
https://doi.org/10.1177/0734282911406653
https://doi.org/10.1037/pas0000440
https://doi.org/10.1037/pas0000440
https://doi.org/10.1016/j.ssmph.2017.07.010
https://doi.org/10.1016/j.ssmph.2017.07.010
https://doi.org/10.1371/journal.pone.0194642
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1001/jamapsychiatry.2018.0566
https://doi.org/10.1001/jamapsychiatry.2018.0566
https://doi.org/10.1016/j.addbeh.2020.106699
https://doi.org/10.1016/j.addbeh.2020.106699
https://doi.org/10.1038/s41562-020-01042-z
https://doi.org/10.1038/s41562-020-01042-z
https://doi.org/10.1002/da.23071
https://doi.org/10.1016/j.brat.2018.06.006
https://doi.org/10.1016/j.brat.2018.06.006
https://doi.org/10.1016/j.ijchp.2019.02.003
https://doi.org/10.1016/j.ijchp.2019.02.003
https://doi.org/10.1007/s12671-020-01375-w
https://doi.org/10.1089/cyber.2016.0259
https://doi.org/10.1089/cyber.2016.0259
https://doi.org/10.1007/s12144-020-00714-3
https://doi.org/10.1093/cid/ciaa593
https://doi.org/10.1093/cid/ciaa593

Current Psychology

Velten, J., Lavallee, K. L., Scholten, S., Meyer, A. H., Zhang, X.-C.,
Schneider, S., & Margraf, J. (2014). Lifestyle choices and mental
health: A representative population survey. BMC Psychology,
2(1), 58.

Volpicelli, J. R. (1987). Uncontrollable events and alcohol drinking.
British Journal of Addiction, 82(4), 381-392.

Wang, F., Orpana, H. M., Morrison, H., De Groh, M., Dai, S., & Luo,
W. (2012). Long-term association between leisure-time physical
activity and changes in happiness: Analysis of the prospective
National Population Health Survey. American Journal of Epide-
miology, 176(12), 1095-1100.

Wegmann, E., Stodt, B., & Brand, M. (2015). Addictive use of social
networking sites can be explained by the interaction of internet
use expectancies, internet literacy, and psychopathological symp-
toms. Journal of Behavioral Addictions, 4(3), 155-162.

World Health Organization. (2010). Global recommendations on physi-
cal activity for health. World Health Organization.

World Health Organization (2018). International classification of
diseases for mortality and morbidity statistics (11th Revision).
https://icd.who.int/browsel 1/1-m/en. Accessed 22 Apr 2022

World Health Organization (2021). Coronavirus disease (COVID-19)
pandemic. https://www.who.int/emergencies/diseases/novel-
coronavirus-2019. Accessed 22 Apr 2022

Worsley, J. D., Mansfield, R., & Corcoran, R. (2018). Attachment anxi-
ety and problematic social media use: The mediating role of well-
being. Cyberpsychology, Behavior and Social Networking, 21(9),
563-568. https://doi.org/10.1089/cyber.2017.0555

Wright, L., Steptoe, A., & Fancourt, D. (2021). Predictors of self-
reported adherence to COVID-19 guidelines. A longitudinal obser-
vational study of 51,600 UK adults. The Lancet Regional Health-
Europe, 4, 100061. https://doi.org/10.1016/j.]Janepe.2021.100061

Xie, W., & Karan, K. (2019). Predicting Facebook addiction and state
anxiety without Facebook by gender, trait anxiety, Facebook
intensity, and different Facebook activities. Journal of Behav-
ioral Addictions, 8(1), 79-87. https://doi.org/10.1556/2006.8.
2019.09

Zhao, N., & Zhou, G. (2021). COVID-19 stress and addictive social
media use (SMU): Mediating role of active use and social media
flow. Frontiers in Psychiatry, 12, 85. https://doi.org/10.3389/
fpsyt.2021.635546

Zhong, B., Huang, Y., & Liu, Q. (2021). Mental health toll from
the coronavirus: Social media usage reveals Wuhan residents’
depression and secondary trauma in the COVID-19 outbreak.
Computers in Human Behavior, 114, 106524. https://doi.org/10.
1016/j.chb.2020.106524

Zotova, D. V., & Rozanov, V. A. (2020). Pathological use and depend-
ence on social networks—Analysis from the point of phenom-
enology of addictive behavior. Vestnik of Saint Petersburg Uni-
versity. Psychology, 10(2), 158—183. https://doi.org/10.21638/
spbul6.2020.204

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://icd.who.int/browse11/l-m/en
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1089/cyber.2017.0555
https://doi.org/10.1016/j.lanepe.2021.100061
https://doi.org/10.1556/2006.8.2019.09
https://doi.org/10.1556/2006.8.2019.09
https://doi.org/10.3389/fpsyt.2021.635546
https://doi.org/10.3389/fpsyt.2021.635546
https://doi.org/10.1016/j.chb.2020.106524
https://doi.org/10.1016/j.chb.2020.106524
https://doi.org/10.21638/spbu16.2020.204
https://doi.org/10.21638/spbu16.2020.204

	Addictive social media use during Covid-19 outbreak: Validation of the Bergen Social Media Addiction Scale (BSMAS) and investigation of protective factors in nine countries
	Abstract
	Introduction
	Methods
	Procedure and Participants
	Measures
	Statistical Analyses

	Results
	Factor Structure of the BSMAS
	Normal Distribution and Scale Properties of the BSMAS
	Construct Validity of the BSMAS
	Correlation and Mediation Analyses: Relationship between Positive Mental Health, Sense of Control and Addictive Social Media Use
	Regression Analyses: Relationship between Positive Mental Health, Conscious Physical Activity and Sleep Rhythm during Covid-19 Outbreak


	Discussion
	Limitations and Further Research

	References


