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a b s t r a c t 

The COVID-19 outbreak brought many challenges for everyday life that could affect mental health. The present 
study investigated cohort trends of sense of control, anxiety symptoms and (addictive) social media use (SMU) 
in German university freshmen between 2019 (before the pandemic outbreak) and 2021 (after the pandemic 
outbreak). Data of overall 1,378 freshmen (three cohorts: 2019: N = 407, 2020: N = 563, 2021: N = 408) were 
collected by online surveys. The comparison of the three cohorts revealed a significant decrease of sense of control 
from 2019 to 2021 (effect size: Cohen’s d = 0.29 to 0.36). In contrast, anxiety symptoms ( d = 0.25 to 0.28), time 
spent daily on SMU ( d = 0.18 to 0.36), and addictive SMU ( d = 0.26 to 0.31) increased. In all cohorts, we 
found the same result patterns. Anxiety symptoms and the SMU variables were significantly positively correlated 
( r = 0.171 to 0.469, p < .001). Sense of control was significantly negatively correlated with the other assessed 
variables ( r = -0.112 to -0.279, p < .05 and p < .001). Moreover, anxiety symptoms mediated the relationship 
between sense of control and addictive SMU. Thus, the COVID-19 outbreak and its consequences for daily life 
could affect the sense of control, anxiety symptoms and addictive SMU of freshmen in Germany. Potential ways 
how to protect young people against these potential negative effects are discussed. 
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. Introduction 

Human beings have a strong need to control events in their every-
ay life ( Skaff et al., 2007 ). Loss of control can evoke emotional dis-
omfort, frustration, and anxiety symptoms ( Seligman, 1972 ). To gain
he control back and to reduce the negative emotions, people sometimes
end to use dysfunctional and self-harming coping strategies that can af-
ect their physical and mental health. Often, they are not aware of the
armful effects ( Keeton et al., 2008 ; Southwick and Southwick, 2018 ;
olpicelli, 1987 ). 

The outbreak of the COVID-19 pandemic caused significant changes
f everyday life around the globe ( Evans et al., 2021 ). Lockdowns, bans
n traveling, and a need for social distancing restricted regular daily
outine and reduced the individual sense of control ( Brailovskaia et al.,
022c ). At the same time, anxiety symptoms significantly increased
mong the population in different countries (e.g., Boursier et al. 2020a ,
harles et al. 2021 , Hawes et al. 2021 , Tang et al. 2021 ). 

Available research described a positive relationship between anxiety
ymptoms and the use of social media (SM) such as Instagram, Twitter,
nd Facebook ( Apaolaza et al., 2019 ; Dempsey et al., 2019 ; Woods and
cott, 2016 ). Especially young people tend to intensive social media
se (SMU) to escape anxiety symptoms ( Stockdale and Coyne, 2020 ).
he intensity of SMU enhanced since the pandemic outbreak
∗ Corresponding author. 
E-mail address: Julia.Brailovskaia@rub.de (J. Brailovskaia) . 
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 Boursier et al., 2020b ; Gao et al., 2020 ; Lemenager et al., 2021 ). In
he short-term, online activity can reduce negative emotions associated
ith anxiety symptoms ( Verduyn et al., 2017 ). Moreover, COVID-19 re-

trictions are not valid on SM and users can decide on their own about
heir activities – for example which photo and status update to share.
his can compensate the loss of control in the world offline at least partly
nd increase the attractivity of SMU ( Marengo et al., 2021 ). 

However, in the longer-term, intensive SMU can turn out to be
 dysfunctional coping strategy that fosters a further loss of control
 Du et al., 2021 ). It can contribute to the development of a close emo-
ional bond to SM which is linked to an obsessive need to stay perma-
ently online ( Brailovskaia et al., 2020a ). This phenomenon has been
ermed as addictive SMU that is defined by six characteristics which
re typical for behavioral addictions: salience, tolerance, mood modifi-
ation, relapse, withdrawal symptoms, and conflicts ( Andreassen et al.,
017 ; Griffiths, 2005 ). Today, addictive SMU is not a recognized for-
al clinical diagnosis (e.g., International Classification of Diseases,

CD-11; World Health Organization, 2018 ). Furthermore, some au-
hors warned against an over pathologizing of online activity (e.g.,
illieux et al. 2015 ). Nevertheless, longitudinal studies revealed a pre-
ictive effect of addictive SMU on physical health and mental health:
n increase of insomnia, depression symptoms, and suicide-related
utcomes (suicide ideation, suicidal attempts) and a decrease of life
ovember 2022 
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Fig. 1. Hypothesized mediation model with sense of control (predictor), anxiety 
symptoms (mediator), and addictive social media use (outcome). 
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atisfaction ( Brailovskaia et al., 2021a , 2019 , 2020c ; Marttila et al.,
021 ; Precht et al., 2022 ). 

U.S. research that investigated cohort trends published prior to the
andemic outbreak described an increase of anxiety symptoms specif-
cally in young adults aged 18 to 22 ( Duffy et al., 2019 ). Also, the
ntensity of SMU increased among this population that was accompa-
ied by a decrease of mental health ( Twenge et al., 2019 ). A system-
tic literature search in databases such as PubMed and PsycINFO and
n Google Scholar in May 2022 revealed studies from different parts
f the globe that described a further increase of anxiety symptoms
ince the pandemic outbreak. For example, Hawes et al. (2021) found
n enhancement of anxiety symptoms in a sample of young U.S.
dults, Hafstad et al. (2021) confirmed this for adolescents in Norway,
eter et al. (2021) reported the increase in an adult sample in Brazil
nd Wong et al. (2020) replicated this for adults in Taiwan. An increase
f time spent on SMU has also been reported for example in Italian
 Boursier et al., 2020b ) and German adults ( Lemenager et al., 2021 ).
n a systematic review, Masaeli and Farhadi (2021) described an in-
rease of addictive online activity. Luo et al. (2021) reported the in-
rease of addictive SMU specifically for Chinese adults. Notably, only
ne study from Germany – that assessed data in March 2020 and in
arch 2021 – focused explicitly on changes of the variable sense of

ontrol and reported its decrease in an adult sample ( Brailovskaia et al.,
022c ). Some other research mentioned the decrease rather indirectly
e.g., Š rol et al. 2021 ). Furthermore, in a large cross-national study
 Brailovskaia and Margraf, 2022 ), addictive SMU was negatively as-
ociated with sense of control, its link to anxiety symptoms was posi-
ive in population representative samples from countries such as France,
hina, Poland, Russia and the U.K. Moreover, the authors assumed that
ense of control could predict addictive SMU. But there were no assump-
ions on the predictive effect of anxiety symptoms on addictive SMU
 Brailovskaia and Margraf, 2022 ). In a systematic review, O’Day and He-
mberg (2021) described a positive link between anxiety symptom and
ntensive SMU. However, the authors emphasized that more research is
eeded for conclusions whether anxiety symptoms can increase the risk
or addictive online activity. 

Thus, we can conclude that available literature described an increase
f anxiety symptoms and SMU time since the pandemic outbreak. There
s also first evidence on an increase of addictive use tendencies and on
 decrease of one’s sense of control. However, we did not find any co-
ort study in Germany that focused on the time prior to the pandemic
utbreak and after it at once over several years, that focused on the
echanisms that could explain the relationship between sense of con-

rol, anxiety symptoms, and (addictive) SMU at once, and that inves-
igated young adults who are especially prone to low levels of mental
ealth and addictive tendencies ( Sussman and Arnett, 2014 ). 

Against this background, the aim of the present study was (1) to
ompare the levels of sense of control, anxiety symptoms, daily time
pent on SMU, and addictive SMU among young adult cohorts in Ger-
any prior to the COVID-19 outbreak and after it; and (2) to investi-

ate the relationship between the four variables and thus to contribute
o the explanation of potential mechanisms that could foster addictive
MU. This could provide evidence for how the risk for this phenomenon
ould be reduced. Of note, the further course of the COVID-19 pandemic
s unclear today. Therefore, it is of great importance to investigate its
otential negative consequences and to identify persons at risk for them.
his knowledge can be used for the development of effective strategies
or their protection and for preventive steps for the protection of the
eneral population. 

Our study is part of the “Bochum Optimism and Mental Health
BOOM) ” program that is a large international project from Germany
hat investigates risk and protective factors of mental health (see
argraf et al. 2020 ). Within the BOOM framework since 2011, fresh-
en who enroll at a large university in the Ruhr region in Germany are

nvited by e-mail to participate in an anonymous online survey to learn
ore about their mental health and lifestyle. The assessed variables
2 
artly differ between annual investigations. A retrospective check of the
OOM program showed that the four variables of interest were simulta-
eously assessed in the freshmen cohorts in autumn/winter 2019 (before
OVID-19 outbreak), 2020 and 2021 (after COVID-19 outbreak). There-

ore, we focused on freshmen cohorts 2019 to 2021. Of note, freshmen
n 2019 started their university life in offline classes, the first semester of
reshmen in 2020 was online due to the pandemic, and the first semester
f freshmen in 2021 was hybrid (some classes were offline and some on-
ine). 

To avoid speculations, we first investigated exploratory potential co-
ort trends of the four variables of interest by four research questions: 

Does the level of sense of control differ between freshmen in the year
2019 to 2021 at a German university? (Research Question 1) 

Does the level of anxiety symptoms differ between freshmen in the
year 2019 to 2021 at a German university? (Research Question
2) 

Does the amount of time spent daily on SMU differ between fresh-
men in the year 2019 to 2021 at a German university? (Research
Question 3) 

Does the level of addictive SMU differ between freshmen in the year
2019 to 2021 at a German university? (Research Question 4) 

Next, based on the presented background (e.g., Brailovskaia and
argraf 2022 , Precht et al. 2021 ), we investigated the following hy-

otheses on the relationship between the four variables separately in
ach cohort. We assumed that sense of control is negatively associ-
ted with anxiety symptoms (Hypothesis 1a), SMU time (Hypothesis
b), and addictive SMU (Hypothesis 1c). Furthermore, we expected a
ositive link between anxiety symptoms and SMU time (Hypothesis
a), between anxiety symptoms and addictive SMU (Hypothesis 2b),
s well as between SMU time and addictive SMU (Hypothesis 2c). No-
ably, Precht et al. (2021) described that a loss of control could fos-
er anxiety symptoms. In addition, low sense of control predicted ad-
ictive SMU ( Brailovskaia and Margraf, 2022 ). In further studies (e.g.,
railovskaia and Margraf 2021 , Vally and Helmy 2022 ), anxiety symp-
oms were closely and positively linked to addictive SMU and the au-
hors hypothesized that anxiety symptoms could foster the addictive ten-
encies. Even though it has been emphasized that more research on this
opic is desirable ( O’Day and Heimberg, 2021 ), the available findings
eveal that loss of control could foster anxiety symptoms that could re-
ult in addictive SMU. Therefore, we assumed that anxiety symptoms
ould mediate the association between sense of control and addictive
MU (Hypothesis 3). Fig. 1 visualizes the mediation model. 

. Materials and methods 

.1. Procedure and participants 

Data collection took place, respectively, from November to Decem-
er 2019, 2020, and 2021. All freshmen who enrolled at a large uni-
ersity in the Ruhr region received an e-mail that included an invitation
nd the link to the online survey. The only requirement for participation
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9  
as the membership on any form of SM. The participation was voluntary
nd compensated by course credits. Overall 1,378 students participated
n the three surveys (2019: N = 407, 69% women, M age (SD age ) = 20.77
4.18), range: 18–44; 2020: N = 563, 68.9% women, M age (SD age ) =
0.05 (3.81), range: 18–46; 2021: N = 408, 71.8% women, M age (SD age )

 20.45 (3.42), range: 18–47). 
There were no missing data. All data sets were complete. The study

as conducted according to the World Medical Association Declaration
f Helsinki. The responsible Ethics Committee approved the implemen-
ation of the present study (approval number: 20110512). All partici-
ants were fully informed about the study and provided informed con-
ent to participate online. 

.2. Measures 

.2.1. Sense of control 

Following Niemeyer et al. (2019) , we assessed sense of control with
he two items “Do you experience important areas of your life (i.e., work,
ree-time, family, etc.) to be uncontrollable, meaning that you cannot,
r barely can, influence them? ” and “Do you experience these important
reas of your life as unpredictable or inscrutable? ”. Both items are rated
n a 5-point Likert-type scale (0 = not at all , 4 = very strong ; current scale
eliability: Cronbach’s 𝛼2019 = 0.765; 𝛼2020 = 0.756; 𝛼2021 = 0.748).
or the calculations of the sum scores, we reversed the items. Thus, the
igher the sum score, the higher the sense of control. 

.2.2. Anxiety symptoms 

The anxiety subscale of the Depression Anxiety Stress Scales 21
DASS-21; original version: Lovibond and Lovibond, 1995 ; German ver-
ion: Nilges and Essau, 2015 ) measured anxiety symptoms. The seven
tems (e.g., “I felt scared without any good reason ”) are rated on a 4-
oint Likert-type scale (0 = did not apply to me at all , 3 = applied to me

ery much or most of the time ). Current scale reliability: 𝛼2019 = 0.849;

2020 = 0.830; 𝛼2021 = 0.848. Higher sum scores indicate higher anxiety
ymptoms. 

.2.3. Time spent daily on SMU 

Participants were asked to indicate the duration of their average
aily SMU in minutes (i.e., “How much time in minutes do you spent
n average daily on social media use (e.g., Instagram, Twitter, TikTok,
acebook)? ”). If they used an application for SMU time tracking on their
martphone, laptop or/and PC, they should sum the tracked time to the
MU time on other technical devices that has not been tracked and re-
ort the sum score in minutes. If they did not use any tracking applica-
ions, they should estimate the summed daily usage time on all technical
evices as accurately as possible. Hereby, we did not focus on a specific
eriod of time (previous days, past week, or month) and we did not
iffer between weekdays and weekends. 

.2.4. Addictive SMU 

The brief version of the Bergen Social Media Addiction Scale
BSMAS; original version: Andreassen et al., 2017 ; German version:
railovskaia et al., 2020a ) assessed addictive SMU. This instrument in-
ludes six items (e.g., “Felt an urge to use social media more and more? ”)
Table 1 

Descriptive statistics, mean comparisons (multiple analysis of varia
media use time and addictive social media use. 

Cohort 2019 ( N = 407) Cohort 2020 (
M (SD) M (SD) 

Sense of Control 4.83 (1.88) 4.71 (1.95) 
Anxiety Symptoms 5.44 (4.89) 5.58 (4.81) 
Daily SMU Time (in minutes) 118.76 (98.73) 137.97 (104.3
Addictive SMU 12.86 (5.28) 13.06 (5.34) 

Notes . SMU = Social Media Use; M = Mean; SD = Standard Deviation;

3 
ccording to the six core addiction features (salience, tolerance, mood
odification, relapse, withdrawal, conflict). The items are rated on a
-point Likert-type scale (1 = very rarely , 5 = very often ; current scale
eliability: 𝛼2019 = 0.843; 𝛼2020 = 0.835; 𝛼2021 = 0.811). Higher sum
cores indicate higher addictive SMU. 

.3. Statistical analysis 

Statistical analyses were conducted with SPSS 28 and the macro
rocess version 4.0 ( www.processmacro.org/index.html ; Hayes, 2021 ).
fter descriptive analyses, we ran a multivariate analysis of variance

MANOVA) to compare the means of the investigated variables between
he three samples (i.e., sense of control, anxiety symptoms, SMU time,
ddictive SMU). Since the Box’s test was significant ( p = .023), the
otelling’s trace statistics were used. Partial eta-squared ( 𝜂2 

p ) served
s the effect-size measure of main effects, Cohen’s d was included as
ffect-size measure of post-hoc comparisons between groups. Post-hoc
omparisons were all Bonferroni-corrected (level of significance: p < .05,
wo-tailed). 

To investigate associations between the variables, zero-order bivari-
te correlations were calculated. In the next step, we calculated a me-
iation analysis (Process: model 4). The correlations and the mediation
odel were calculated for each cohort separately. The mediation model

ncluded sense of control as predictor, anxiety symptoms as mediator,
nd addictive SMU as outcome; SMU time served as covariate to con-
rol for it. The basic relationship between sense of control and addictive
MU was denoted by c (the total effect). The path of sense of control
o anxiety symptoms was denoted by a , the path of anxiety symptoms
o addictive SMU was denoted by b . The combined effect of path a and
ath b represented the indirect effect. The direct effect of sense of con-
rol to addictive SMU after inclusion of anxiety symptoms in the model
as denoted by c’ . The bootstrapping procedure (10,000 samples) that
rovides percentile bootstrap confidence intervals (95% CI) assessed the
ediation effect. 

. Results 

Table 1 summarizes the descriptive statistics of the investigated vari-
bles and results of the MANOVA. The Hotelling’s trace was significant,
 = 0.042, F (8,2742) = 7.239, p < .001, 𝜂2 

p = 0.021, indicating that
he levels of the investigated variables differ between the cohorts. Main
ffects for all assessed variables were significant (see Table 1 ). 

Fig. 2 shows a decrease of sense of control between 2019 and 2021.
n contrast, anxiety symptoms, daily SMU time, and addictive SMU in-
reased (see Fig. 2 ). Pairwise comparisons indicated a significant lower
evel of sense of control in 2021 than in 2019 (mead difference, md =
 0.666, p < .001, 95% CI [ − 0.98, − 0.35], effect size: d = 0.36) and in
020 (md = − 0.547, p < .001, 95% CI [ − 0.84, − 0.25], d = 0.29). In con-
rast, for anxiety symptoms, pairwise comparisons revealed significant
igher levels in 2021 than in 2019 (md = 1.411, p < .001, 95% CI [.58,
.24], d = 0.28) and in 2020 (md = 1.271, p < .001, 95% CI [.50, 2.05],
 = 0.25). Moreover, pairwise comparisons showed significant higher
ime spent daily on SMU in 2020 than in 2019 (md = 19.21, p = .014,
5% CI [2.90, 35.52], d = 0.19), in 2021 than in 2019 (md = 37.87,
nce, MANOVA) of sense of control, anxiety symptoms, social 

 N = 563) Cohort 2021 ( N = 408) 
M (SD) F p 𝜂2 

p 

4.17 (1.80) 14.829 < .001 .021 
6.85 (5.24) 10.407 < .001 .015 

7) 156.63 (110.37) 13.361 < .001 .019 
14.44 (5.09) 11.265 < .001 .016 

 p = significance; 𝜂2 
p = partial eta-squared, effect-size measure. 

http://www.processmacro.org/index.html
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Fig. 2. Means of the investigated variables in the cohorts 2019 to 2021: (a) Sense of control; (b) Anxiety symptoms; (c) Daily time spent on social media use (in 
minutes); (d) Addictive social media use (2019: N = 407, 2020: N = 563, 2021: N = 408). 
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 < .001, 95% CI [20.31, 55.43], d = 0.36), and in 2021 than in 2020
md = 18.66, p = .018, 95% CI [2.36, 34.96], d = 0.18). For addictive
MU, pairwise comparisons indicated significant higher levels in 2021
han in 2019 (md = 1.57, p < .001, 95% CI [.69, 2.45], d = 0.31) and
n 2020 (md = 1.38, p < .001, 95% CI [.56, 2.20], d = 0.26). There
ere no significant differences of sense of control, anxiety symptoms,
nd addictive SMU between 2019 and 2020. 

A shown in Table 2 , the correlation patterns were similar in the
hree cohorts. Sense of control was significantly negatively correlated
ith anxiety symptoms (all: p < .001), SMU time (2019: p < .05; 2020,
021: p < .001) and addictive SMU (all: p < .001). Anxiety symptoms
ere significantly positively correlated with SMU time (all: p < .001)
nd addictive SMU (all: p < .001). There was also a significant positive
orrelation between SMU time and addictive SMU (all: p < .001). 

In all cohorts, the mediation analysis revealed significant findings
see Table 3 ). In 2019, anxiety symptoms fully mediated the negative
ink between sense of control and addictive SMU. The basic association
etween sense of control and addictive SMU was significant 

(see Table 3 , total effect, c: p < .001). The link between sense of
ontrol and anxiety symptoms (path a: p < .001), and the relationship
etween anxiety symptoms and addictive SMU (path b: p < .001) were
4 
lso significant. The association between sense of control and addictive
MU was not significant after the inclusion of anxiety symptoms in the
odel (see Table 3 , direct effect, c’: p = .170). The indirect effect was

ignificant (see Table 3 , indirect effect, ab ). 
In 2020 and in 2021, anxiety symptoms partly mediated the associ-

tion between sense of control and addictive SMU. The basic relation-
hip between sense of control and addictive SMU was significant (see
able 3 , total effect, c : both: p < .001). The link between sense of con-
rol and anxiety symptoms (path a : both: p < .001), and the relationship
etween anxiety symptoms and addictive SMU (path b : both: p < .001)
ere also significant. Also, the association between sense of control and
ddictive SMU was significant after the inclusion of anxiety symptoms
n the model (see Table 3 , direct effect, c’ : 2020: p = .001; 2021: p =
021). However, the total effect was higher than the direct effect. The
ndirect effect was significant (see Table 3 , indirect effect, ab ). 

. Discussion 

The outbreak of COVID-19 and the restrictive measures introduced
o fight the pandemic spread resulted in significant changes of daily
ife. Recent research showed that the changes could reduce one’s sense
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Table 2 

Correlations between the investigated variables (sepa- 
rately for cohorts 2019 to 2021). 

(2) (3) (4) 

Cohort 2019 (N = 407) 

(1) Sense of Control − .377 ∗ ∗ − .112 ∗ − .234 ∗ ∗ 

(2) Anxiety Symptoms – .258 ∗ ∗ .469 ∗ ∗ 

(3) Daily SMU Time – .428 ∗ ∗ 

(4) Addictive SMU –

(2) (3) (4) 

Cohort 2020 (N = 563) 

(1) Sense of Control − .454 ∗ ∗ − .129 ∗ ∗ − .279 ∗ ∗ 

(2) Anxiety Symptoms – .171 ∗ ∗ .334 ∗ ∗ 

(3) Daily SMU Time – .337 ∗ ∗ 

(4) Addictive SMU –

(2) (3) (4) 

Cohort 2021 (N = 408) 

(1) Sense of Control − .432 ∗ ∗ − .156 ∗ ∗ − .247 ∗ ∗ 

(2) Anxiety Symptoms – .237 ∗ ∗ .317 ∗ ∗ 

(3) Daily SMU Time – .381 ∗ ∗ 

(4) Addictive SMU –

Notes . SMU = Social Media Use. ∗ ∗ p < .001, ∗ p < .05. 
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f control and foster anxiety symptoms (e.g., Brailovskaia et al. 2022c ,
ang et al. 2021 ). The present study that investigated cohort trends in
niversity freshmen confirms and extends these findings. Our results
how how sense of control, anxiety symptoms, and (addictive) social
edia use changed in freshmen in Germany between 2019 and 2021.

urthermore, they reveal potential mechanisms that could explain the
ssociation between the variables. 

In German university freshmen, the level of sense of control de-
reased since the COVID-19 outbreak. More specifically, students who
tarted their university life in 2019 before the outbreak had a higher
ense of control than younger cohorts that enrolled in 2020 and 2021
fter the pandemic outbreak. However, the difference reached statisti-
al significance only in the 2021 cohort (see Research Question 1). This
nding is in line with available literature which described that due to
he COVID-19 mitigation measures such as “social distancing ”, bands on
raveling and on public events – that are of great importance to fight the
andemic spread ( Berg-Beckhoff et al., 2021 ) – some people felt a lim-
tation of their free self-determination of everyday life which could re-
ult in a reduction of the individual sense of control ( Brailovskaia et al.,
022c ; Š rol et al., 2021 ). Following our results, this could be especially
rue for young adults. Furthermore, the 2019 cohort had a lower level of
nxiety symptoms than both younger cohorts. But again, the statistical
ignificance of the difference has been reached only in the 2021 cohort
see Research Question 2). The increase of anxiety symptoms since the
andemic outbreak in German freshmen is in line with recent research
Table 3 

Estimated coefficients of the mediation model with sense of control (predi
(outcome) (separately for cohorts 2019 to 2021). 

Total Effect Direct Eff

c SE 95% CI c’ 

Cohort 2019 (N = 407) 

Addictive SMU − 0.529 0.124 [ − 0.773, − 0.284] − 0.171 
Cohort 2020 (N = 563) 

Addictive SMU − 0.654 0.106 [ − 0.863, − 0.446] − 0.388 
Cohort 2021 (N = 408) 

Addictive SMU − 0.541 0.129 [ − 0.794, − 0.289] − 0.320 

Note. SMU = Social Media Use; SE = Standard Error; CI = Confidence Interv
between sense of control and addictive SMU (total effect); c’ = relations
anxiety symptoms in the model (direct effect); ab = combined effect of pa
and path b (relationship between anxiety symptoms and addictive SMU). 

5 
rom for example Brazil ( Feter et al., 2021 ), Norway ( Hafstad et al.,
021 ) and Taiwan ( Wong et al., 2020 ). Considering our results, we can
ypothesize that the change of sense of control and anxiety symptoms
n young people during the pandemic is a “creeping ” process which full
xtent could become noticeable only in several years. This emphasizes
he urgent necessity of intervention programs for young adults to stop
his process at an early stage and thus to prevent the development of
ignificant psychopathology in the future. 

The COVID-19 situation resulted in a reduction of offline interac-
ions and the transfer of many social activities in the online space
 Drouin et al., 2020 ; Paschke et al., 2021 ). In addition, it fostered neg-
tive experiences ( Gao et al., 2020 ) and the wish to escape them by
ntensive SMU in young people ( Zhao and Zhou, 2021 ). In line with
hese considerations, we found an increase of daily SMU time (see Re-
earch Question 3). Freshmen in 2020 spent daily about 19 min more
n SMU than freshmen in 2019, freshmen in 2021 spent daily about
9 min more on SMU than freshmen in 2020 and about 38 min more
han freshmen in 2019. Time spent on SMU is not the same as addic-
ive SMU ( Brunborg and Andreas, 2019 ; Keles et al., 2020 ). However,
t can be a predictor of addictive tendencies ( Brailovskaia et al., 2018 ).
otably, not only the time spent online increased in the present study.
e also found an increase of addictive SMU. More specifically, the 2019

ohort had a lower level of addictive SMU than both younger cohorts.
gain, the statistical significance of the difference has been reached only

n the 2021 cohort (see Research Question 4). Thus, our results confirm
he U.S. findings on cohort differences in young adults considering men-
al health and SMU ( Duffy et al., 2019 ; Twenge et al., 2019 ). Moreover,
hey extend them by a comparison of freshmen cohorts who enrolled
efore and after the COVID-19 outbreak in Germany. 

Our results reveal differences between the three investigated cohorts
onsidering their sense of control, anxiety symptoms and SMU. How-
ver, the result patterns that provide evidence about the potential asso-
iations between these variables were similar in all three cohorts. In
ine with previous research which described that loss of control can
egatively impact mental health ( Precht et al., 2021 ; Wortman and
rehm, 1975 ), we found a negative relationship between sense of
ontrol and anxiety symptoms (confirmation of Hypothesis 1a). Fur-
hermore, research published prior to the pandemic outbreak (e.g.,
railovskaia et al. 2020a , Dempsey et al. 2019 , Keles et al. 2020 ) and
uring the outbreak ( Vally and Helmy, 2022 ) showed that in the age of
he “digital revolution ” young people often spend a lot of time on SMU
o hide from problems and to escape feelings of control loss and anxiety
ymptoms. They interact with their followers and observe the activities
f other users which allows them to forget negative offline experiences
 Marengo et al., 2021 ; Primack et al., 2017 ). In the present study, time
pent on SMU was negatively associated with sense of control (confir-
ation of Hypothesis 1b). Its link to anxiety symptoms was positive

confirmation of Hypothesis 2a). The more time is spent on SMU, the
ore a person forgets the negative offline experiences. However, this
ctor), anxiety symptoms (mediator), and addictive social media use 

ect Indirect Effect 

SE 95% CI ab SE 95% CI 

0.124 [ − 0.415, 0.073] − 0.358 0.088 [ − 0.542, − 0.200] 

0.116 [ − 0.615, − 0.160] − 0.267 0.061 [ − 0.393, − 0.154] 

0.139 [ − 0.593, − 0.048] − 0.221 0.064 [ − 0.350, − 0.102] 

al; all CIs generated with bootstrapping: N = 10,000; c = relationship 
hip between sense of control and addictive SMU after inclusion of 
th a (relationship between sense of control and anxiety symptoms) 
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ould foster the risk to develop addictive tendencies in the longer-term
 Brailovskaia et al., 2020a ; Sun and Zhang, 2020 ). These findings could
xplain the positive relationship of addictive SMU with SMU time (con-
rmation of Hypothesis 2c) and with anxiety symptoms (confirmation of
ypothesis 2b), as well as its negative relationship with sense of control

confirmation of Hypothesis 1c) in the three freshmen cohorts. 
Moreover, the association between sense of control and addictive

MU was mediated by anxiety symptoms in the three cohorts (confir-
ation of Hypothesis 3). This could explain the increase of addictive

MU that was reported since the pandemic outbreak (for example in
hina; Luo et al., 2021 ) and that has been confirmed by our findings.
ore specifically, it might be hypothesized that the loss of control in the
orld offline could increase anxiety symptoms. To escape the negative

ymptoms, a person could engage in intensive SMU. The positive experi-
nces made online could result in the development of a close emotional
ond to the SM that fosters addictive tendencies ( Huang, 2022 ). Peo-
le with a high level of addictive tendencies have a strong wish to stay
ermanently online ( Kircaburun et al., 2020 ; Rozgonjuk et al., 2020 ).
hus, they spend a lot of time on SMU and neglect their tasks and obliga-
ions ( Brailovskaia et al., 2021b ). This can cause conflicts at home and
t work or university which could increase the feelings of control loss
nd thus close the vicious circle. The changes of everyday life caused
y the COVID-19 situation could foster feelings of control loss, anxiety
ymptoms and, thus, addictive SMU through the mediation effect. 

Notably, due to the cross-sectional study design, our assumptions re-
ain hypothetical. Nevertheless, they emphasize the need to focus on

oung people who experience control loss, high levels of anxiety symp-
oms and tend to intensive SMU during the COVID-19 situation. Previous
tudies showed that a conscious reduction of SMU time – not its com-
lete waving – can decrease anxiety symptoms and addictive SMU and
oster life satisfaction ( Brailovskaia et al., 2022a , 2020b ; Hunt et al.,
018 ). Furthermore, physical activity (e.g., jogging, cycling) can foster
ne’s sense of control ( Precht et al., 2021 ; Richards et al., 2015 ). An ex-
erimental combination of both strategies – less time on SMU and more
ime on physical activity – had the largest positive effect on young peo-
le’s mental health ( Brailovskaia et al., 2022b ). The present findings
nd available results of earlier research could be used as the empirical
ackground for governmental public communication. It should empha-
ize the potential negative effects of intensive SMU as a strategy to cope
ith loss of control and anxiety symptoms, on the one hand. On the other
and, it should provide young people with potential functional coping
trategies such as physical activity. In addition, parents and other per-
ons from their close social network could be sensitized to control the
MU time of young people. For example, they could have a written con-
ract about their maximum daily SMU time and remember them about
ow long they are online each day. Furthermore, young people could be
ffered governmental prevention programs for the protection of mental
ealth that include free and low-threshold opportunities to engage in
hysical activity. This could be of specific importance for freshmen who
re prone to high levels of control loss and anxiety symptoms due to the
hallenges of the transition from school to university (e.g., academic
ressure, relocation, first time housekeeping) ( Mahmoud et al., 2012 ;
isra and McKean, 2000 ). Also, the present findings show that it could

e promising for the success of psychotherapeutic treatment to screen
oung people with pathological levels of anxiety symptoms for enhanced
MU and to include a conscious and controlled reduction of time spent
aily on SMU and an increase of physical activity – that could enhance
heir sense of control when achieving small goals (e.g., increasing one’s
ogging speed) and decrease the level of anxiety – in the therapeutic
rocess. 

Our study has some limitations that should be considered when in-
erpreting the present findings. First, we investigated only three fresh-
en cohorts between 2019 and 2021. The samples were collected at

he same campus in Germany and included more female than male
articipants. This limits the representative nature of our findings. Fu-
ure studies should replicate the present results by the investigation of
6 
ore gender-balanced cohorts from various universities. Furthermore,
ohorts from 2022 and beyond should be included. Second, we did not
ssess whether and to which extend the cohorts 2020 and 2021 were
ffected by the COVID-19 outbreak in terms of health and economi-
ally. Both could negatively influence their sense of control and men-
al healthand should be controlled for in future investigations. Third,
he cross-sectional study design allows only hypothetical assumptions
n causality. Experimental studies should replicate our postulated me-
iation model. For example, participants’ sense of control could be en-
anced experimentally by the engagement in physical activity (e.g., jog-
ing, yoga, cycling) ( Eime et al., 2013 ). A reduction of anxiety symp-
oms and of addictive SMU by this enhancement would contribute to
he confirmation of our model. Fourth, our findings on the daily SMU
ime should be interpreted with caution. We assessed the daily SMU
ime very generally. Previous research described that one’s SMU could
ary on weekdays and on weekends (e.g., Macafee 2013 ). Therefore, fu-
ure research should assess the usage time on weekdays and weekends
eparately and it should focus on a specific period of time (e.g., during
he past week) to better understand the association between SMU and
ental health-related variables. 

To conclude, the comparison of freshmen cohorts between 2019 and
021 reveals a decrease of sense of control and an increase of anxiety
ymptoms, time spent on SMU and addictive use tendencies. Moreover,
n all cohorts, anxiety symptoms mediated the negative link between
ense of control and addictive SMU. Thus, young people who experi-
nce control loss in the world offline and tend to compensate the loss
y intensive online activity could be at enhanced risk for the addictive
endencies. Future experimental studies should assess the causality of
hese assumptions. Furthermore, prevention and intervention programs
hat include a reduction of SMU time and an increase of sense of con-
rol of young individuals should be an important focus of governmental
ctions. 
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