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A B S T R A C T   

Background:  Adherence to anti-COVID-19 rules is important to slow down the pandemic spread. The present 
study investigated potential predictors of the adherence. 
Methods: Data of 1.247 participants from Germany (age: M (SD) = 22.99 (6.18)) were assessed via online surveys 
in autumn and winter 2020. The focus of the data collection was on adherence to anti-COVID-19 rules, sense of 
control, psychological burden, and sources of COVID-19 information. 
Results: In moderated mediation analyses, the positive relationship between sense of control and adherence to 
anti-COVID-19 rules was significantly mediated by the level of psychological burden experienced by the COVID- 
19 situation. The source of COVID-19 information significantly moderated the negative association between 
burden and adherence. Specifically, the higher the use of social media (e.g., Facebook, Twitter) and the lower the 
use of official governmental sites and of television reports, the closer the link between high burden and low 
adherence. 
Limitations: Due to the cross-sectional study design, the present findings allow only hypothetical assumptions of 
causality. 
Conclusions: The present results disclose potential mechanisms that could contribute to the adherence to anti- 
COVID-19 rules. They emphasize the role of the COVID-19 information source for the adherence level. Poten
tial ways of how the level of adherence could be enhanced are discussed.   

1. Introduction 

The outbreak of the coronavirus disease (COVID-19; severe acute 
respiratory syndrome coronavirus 2, SARS-CoV-2) in China in December 
2019 and its rapid spread since the beginning of the year 2020 resulted 
in changes of everyday life around the globe (World Health Organiza
tion, 2020). In many countries, governments and authorities introduced 
restrictive anti-COVID-19 rules to slow down the pandemic spread 
(Garfin et al., 2020; Sohrabi et al., 2020). The rules mainly included 
closing of non-essential businesses, public institutions, leisure places 
and shops, bans on traveling and non-family gatherings. In some re
gions, overnight or fulltime curfews were introduced. Behavioral mea
sures such as the wearing of face masks, hand disinfection and 
maintaining distance to other people in public transport and public 
places became mandatory (Gandhi and Rutherford, 2020; Tso and 
Cowling, 2020) and remain this in the course of the year 2021 (Su et al., 
2021). 

The anti-COVID-19 rules caused wide-ranging reactions in the 

population. Some people adhere to the introduced rules, while other 
individuals doubt their usefulness and refuse adherence (Ditekemena 
et al., 2021; Margraf et al., 2020; Nivette et al., 2021). Recent findings 
from different countries emphasize that adherence to the introduced 
governmental rules is important to fight the pandemic and its negative 
consequences for the individual and the society (Howard et al., 2021; 
Liang et al., 2020; Tanaka and Okamoto, 2021). For example, the 
wearing of face masks in public places has been shown to significantly 
reduce the COVID-19 cases in Germany and in France (Hoertel et al., 
2021; Mitze et al., 2020). Moreover, in a cross-national study that 
investigated representative samples from eight countries (Germany, 
France, Spain, Poland, Russia, Sweden, the U.K., the U.S.) during the 
summer 2020, the level of overall adherence to the anti-COVID-19 rules 
was significantly negatively linked to the COVID-19 mortality rate up to 
three months later (Margraf et al., 2021). 

The continuation of the COVID-19 situation remains unclear in the 
year 2021. The adherence to anti-COVID-19 rules can reduce the 
pandemic spread and its negative consequences, and thus it can speed up 
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the global return to “normal” life (a life without pandemic caused re
strictions and infection fear) (e.g., Howard et al., 2021). Therefore, it is 
urgent to investigate potential predictors of adherence to anti-COVID-19 
rules and their interaction to find the most effective way for its 
enhancement. Recent research reported younger age, male gender, and a 
low education level to be negatively linked to adherence to 
anti-COVID-19 rules (Berg-Beckhoff et al., 2021; de Moura Villela et al., 
2021; Ditekemena et al., 2021; Hearne and Niño, 2021; Júnior et al., 
2021; Margraf et al., 2020; Nivette et al., 2021). In addition to the de
mographic factors, it has been described that individuals who experi
ence a reduced level of sense of control and a high level of psychological 
burden by the COVID-19 situation (i.e., emotional state that is charac
terized by feelings of being overwhelmed, frustration, uncertainly and 
anxiety; see Brailovskaia et al., 2021b) could tend to lower levels of 
adherence (Brailovskaia and Margraf, 2021; Coroiu et al., 2020). 
Furthermore, intensive use of social media (SM) as a COVID-19 infor
mation source was negatively linked to adherence (Cuello-Garcia et al., 
2020; Júnior et al., 2021). 

Focusing the non-demographic factors, following considerations 
might at least partly explain the available findings on adherence. Human 
beings want to control the course of events in the own life and to decide 
on their own where to go, what to do and whom to meet (Seligman, 
1972; Vollmayr and Gass, 2013). The lack of control over important life 
events can contribute to the experience of psychological burden and 
negatively impact mental health by the development of depression 
symptoms (Miller and Seligman, 1975). Survivors of terroristic attacks 
and natural disasters, but also people who experience individual trage
dies and losses that contribute to unexpected and extraordinary changes 
of their daily routine often report a reduced sense of control, and 
therefore are prone to the experience of psychological burden (Gold
mann and Galea, 2014; Parrish et al., 2011; Southwick and Southwick, 
2018; Thompson et al., 2017). 

The outbreak of COVID-19 and the introduced rules that are 
important to fight the pandemic have resulted in unexpected and 
extraordinary changes of everyday life for many people (Galea et al., 
2020). Some individuals who quickly adopted to the required changes 
and kept a high level of sense of control experience the COVID-19 sit
uation as less burdensome. They express less negative emotions, show 
more understanding for the necessity of the anti-COVID-19 rules and try 
to maintain their daily routine under the new life conditions (Margraf 
et al., 2020; Ornell et al., 2020; Usher et al., 2020). Other people 
experience the need to stay at home, to cancel trips and travels, and to 
forgo in person work and leisure meetings as a significant loss of control 
of their lifestyle (Settersten et al., 2020; Taylor et al., 2020). This can 
contribute to the experience of high psychological burden that is 
enhanced by the uncertainty about the duration of the COVID-19 situ
ation and its unpredictability (Brailovskaia and Margraf, 2020; Usher 
et al., 2020). Recent studies reported that individuals who experience 
loss of control and psychological burden are prone to dysfunctional 
coping strategies that could negatively impact their mental and physical 
health and that could have negative societal consequences (Bäuerle 
et al., 2020; Brailovskaia and Margraf, 2021; Coroiu et al., 2020). This 
corresponds to earlier research that described that a longer-term loss of 
control over important areas of life can result in self-destructive 
behavior and problematic substance use that can also harm other peo
ple (Southwick and Southwick, 2018; Volpicelli, 1987). Against this 
framework, it can be hypothesized that low sense of control and high 
psychological burden by COVID-19 might be potential predictors of low 
adherence to anti-COVID-19 rules. Moreover, low sense of control could 
contribute to the experience of high burden, and high burden might – as 
a mediator – reduce the willingness to adhere to the introduced rules. 

Considering available research, a further predictor of adherence to 
anti-COVID-19 rules could be the use of SM as source of COVID-19 in
formation (González-Padilla and Tortolero-Blanco, 2020; Ren et al., 
2020). Due to the need for “social distance”, the use of SM such as 
Twitter, Instagram and Facebook has increased since the pandemic 

outbreak (Depoux et al., 2020; Zhong et al., 2021). Many people engage 
in intensive SM use (SMU) to gain information about the COVID-19 
situation (Banerjee and Meena, 2021; Cinelli et al., 2020). In contrast 
to other sources of COVID-19 information such as television reports, 
newspaper articles and official governmental online sites, users of SM 
can actively contribute to the creation, modification and sharing of the 
presented content. Each user can add own thoughts and emotional ex
pressions to the shared content (Allington et al., 2020; Banerjee and 
Meena, 2021). As a consequence, SM provide access to a lot of infor
mation in a very short period of time (Garfin et al., 2020). However, this 
information is unfiltered and prone to fake news, conspiracy theories, 
and exaggerations amplified by emotions (Allington et al., 2020; Apuke 
and Omar, 2021; Budhwani and Sun, 2020; Gao et al., 2020). Through 
online re-sharing that often works as a snowball system the misinfor
mation can rapidly spread (Pennycook et al., 2020). Portable devices 
such as laptops, smartphones and tablets with mobile Internet access 
allow SMU at any time and at any place. Therefore, users could be 
permanently at risk for the consume of the unfiltered information 
(Zhong et al., 2021). Research on earlier extraordinary situations (e.g., 
epidemics, terrorist attacks) reported that enhanced exposure to such 
unfiltered information can overwhelm the user and foster stress, anxiety 
symptoms and dysfunctional coping-strategies (Garfin et al., 2015; 
Holman et al., 2014; Thompson et al., 2017; Wang et al., 2019). In line 
with these findings, recent studies reported a positive association be
tween SMU as COVID-19 information source and the experience of 
psychological burden as well as a reduced adherence to the introduced 
rules (Brailovskaia et al., 2021a; Júnior et al., 2021; Ren et al., 2020). 

We do not know for how long COVID-19 will spread around the 
globe. To contribute to its reduction, the adherence to governmental 
rules is important because it can foster the behavior that may limit the 
transmission of the virus. Therefore, the main aim of the present study 
was to investigate potential predictors of the adherence to anti-COVID- 
19 rules. Against the presented findings, we focused on sense of control, 
psychological burden and SMU as COVID-19 information source, and 
formulated following hypotheses: Sense of control is expected to be 
negatively linked to psychological burden by COVID-19 (Hypothesis 
1a). Its relationship with adherence to anti-COVID-19 rules is expected 
to be positive (Hypothesis 1b). Burden by COVID-19 is expected to be 
negatively related to adherence (Hypothesis 1c). Moreover, burden by 
COVID-19 is assumed to mediate the association between sense of 
control and adherence (Hypothesis 2). SMU as COVID-19 information 
source is expected to be positively associated with burden by COVID-19 
(Hypothesis 3a) and to be negatively associated with adherence to anti- 
Civid-19 rules (Hypothesis 3b). Furthermore, we hypothesized that SMU 
as COVID-19 information source moderates the association between 
burden and adherence (Hypothesis 4). Specifically, the higher the SMU, 
the closer the link between high burden and low adherence. Fig. 1 il
lustrates the hypothesized relationships as a moderated mediation 
model (cf., Hayes, 2013; p. 450). 

Even though the main focus of the present study was on SM, it is 
important to consider that they are a popular but not the only source of 
COVID-19 information. Therefore, we included further information 
sources in the investigation (that are newspaper reports (print media), 
television reports, and official online sites of the federal government and 
authorities). To avoid speculations, we formulated three research 
questions to investigate their role for the adherence to anti-COVID-19 
rules: 

Research Question 1: Does the use of official governmental sites as 
COVID-19 information source moderate the relationship between 
burden by COVID-19 and adherence to anti-COVID-19 rules? 

Research Question 2: Does the use of television reports as COVID-19 
information source moderate the relationship between burden by 
COVID-19 and adherence to anti-COVID-19 rules? 

Research Question 3: Does the use of newspaper reports as COVID-19 
information source moderate the relationship between burden by 
COVID-19 and adherence to anti-COVID-19 rules? 
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2. Methods 

2.1. Procedure and participants 

The sample comprised of 1,247 participants from Germany (73.1% 
women; Mage(SDage) = 22.99 (6.18), range: 18–70; occupation: 86.5% 
students, 13.2% employed, 0.3% unemployed; marital status: 52.3% 
single, 38.3% in a romantic relationship, 9.5% married). Of them 15.7% 
reported to belong to a COVID-19 risk group (i.e., age-related, pre- 
existing condition, weakened immune system), and eight persons had 
been tested positive for the virus. Data were collected between 
November and December 2020. A participation invitation including a 
link leading to the online survey was emailed to all freshmen who 
enrolled at a large university in the Ruhr region in October 2020. 
Additionally, the invitation was emailed to 838 persons who were cur
rent or former students at the university and had previously agreed to be 
contacted for research investigations. There were no specific re
quirements for participation that was voluntary and compensated by 
course credits for students. All participants were provided instruction 
and gave informed consent to participate via an online form. The 
responsible Ethical Committee approved the study implementation. 
There were no missing data. No data were excluded. Power analyses 
using the G*Power program, version 3.1 indicated that the sample size is 
sufficient for valid results (power > 0.80, α = 0.05, effect size: f2 = 0.15; 
cf., Mayr et al., 2007). 

2.2. Measures 

2.2.1. Sense of control 
Following Niemeyer et al. (2019) sense of control was assessed with 

the two items “Do you experience important areas of your life (i.e., work, 
free-time, family, etc.) to be uncontrollable, meaning that you cannot, or 
barely can, influence them?” and “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; current scale 
reliability: α = 0.798). The higher the sum score, the lower the sense of 
control. 

2.2.2. Psychological burden caused by COVID-19 
The experience of psychological burden caused by COVID-19 was 

measured with six items (e.g., “I am burdened by the current social 
situation”, “I feel restricted in my everyday life”). Items are rated on a 7- 
point Likert-type scale (1 = I do not agree, 7 = I totally agree; current scale 
reliability: Cronbach’s α = 0.763). Higher sum scores indicate higher 
burden. 

2.2.3. COVID-19 specific media use 
Participants rated the frequency of their use of 1) newspaper articles 

(print media), 2) news reports on television, 3) official governmental 

sites, and 4) SM (e.g., Facebook, Twitter) to inform themselves about the 
COVID-19 situation on a 7-point Likert-type scale (1 = not at all, 7 =
intensively). The higher the score, the higher the use frequency. 

2.2.4. Adherence to anti-COVID-19 rules 
Participants were asked to rate how much they adhere to the rules 

introduced to combat COVID-19 (e.g., wearing of face masks, keeping 
distance to other people, adherence to bans on gatherings) on a 5-point 
Likert-type scale (0 = not at all, 4 = very strong). Higher scores indicate 
higher adherence to the rules. 

2.3. Statistical analyses 

Statistical analyses were conducted using SPSS 26 and the macro 
Process version 3.5 (www.processmacro.org/index.html). After 
descriptive analyses, the extent of SMU was compared with the extent of 
use of the other three sources of COVID-19 information by calculating 
dependent t-tests. Cohen’s d was included as effect size measure. Next, 
the association between the investigated variables was assessed by zero- 
order bivariate correlations. Then, four moderated moderation analyses 
that included a conditional indirect effect (see Fig. 1) were run (Process: 
model 14). This allowed to examine the multiple effects simultaneously 
(integration of the hypothesized mediation and moderation models) 
(Edwards and Lambert, 2007; Hayes, 2018). The moderated mediation 
effect was assessed by the bootstrapping procedure (10,000 samples) 
that provides percentile bootstrap confidence intervals (CI 95%). The 
analyses included sense of control as predictor, burden by COVID-19 as 
mediator, the four sources of COVID-19 information, respectively, as 
moderator and adherence to anti-COVID-19 rules as outcome; due to the 
mostly young and female composition of our sample and considering 
previous findings that reported age and gender to be significantly linked 
to adherence (Hearne and Niño, 2021; Nivette et al., 2021), we 
controlled for age and gender by including both as covariates. Path a 
denoted the relationship between sense of control and burden; path b 
denoted the association between burden and adherence to rules; path c’ 
(the direct effect) denoted the link between sense of control and 
adherence to rules after the inclusion of burden and information source 
in the model. 

3. Results 

Table 1 shows the descriptive statistics of the investigated variables 
and their correlations. Considering the mean usage frequency of the four 
COVID-19 information sources, t-tests revealed that participants tended 
to use SM more frequently than newspaper articles, t(1246) = − 22.194, 
p < .001, Cohen’s d = 0.92, and less frequently than official govern
mental sites, t(1246) = − 2.436, p = .015, d = 0.10. No significant dif
ference was found between the use of SM and of television reports, t 
(1246) = 1.412, p = .158. 

Fig. 1. Moderated mediation model with sense of control (predictor), burden by COVID-19 (mediator), COVID-19 information source (moderator) and adherence to 
anti-COVID-19 rules (outcome). 
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The correlation analyses revealed that sense of control was signifi
cantly positively correlated with burden and SMU (all: p < .001). 
Furthermore, it was significantly negatively correlated with adherence 
to anti-COVID-19 rules and with use of newspaper articles (both: p <
.001) as well as with use of television reports (p < .05). Burden was 
significantly negatively correlated with adherence to rules, and signifi
cantly positively with SMU (both: p < .001). Moreover, adherence to 
rules was significantly positively correlated with the use of newspaper 
articles, television reports and official sites (all: p < .001). However, it 
was significantly negatively correlated with SMU (p < .001) (see 
Table 1). 

The moderated mediation analyses revealed significant findings for 
the models that included SMU, use of official governmental sites, and 
use of television reports as moderators. The analysis that included use of 
newspaper reports as moderator was not significant. Table 2 shows the 
results of the three significant moderated mediation analyses. The 
analysis that included SMU as moderator had a significant overall 
model, F(6,1240) = 5.744, p < .001. The explained variance of the 
overall model was R2= 0.045. The direct effect (path c’) of sense of 
control on adherence to rules was not significant (p = .428) after con
trolling for burden, SMU, and their interaction. The conditional indirect 
effect of sense of control on adherence to rules through burden was not 
significant in participants with low levels of SMU. In contrast, it was 
significant in participants with medium and high levels of SMU. As 
shown in Table 2, this effect was stronger for participants with a high 
level of SMU than for participants with a medium level of SMU. 

The moderated mediation analysis that included use of official 
governmental sites as moderator was significant, R2 = 0.074, F(6,1240) 
= 10.516, p < .001 (see Table 2). The direct effect (path c’) of sense of 
control on adherence was not significant (p = .284) after controlling for 
burden, use of official sites, and their interaction. The conditional in
direct effect of sense of control on adherence to rules through burden 
was not significant in participants with high levels of use of official sites. 
In contrast, it was significant in participants with medium and low levels 
of use of official sites (low use > medium use; see Table 2). 

The moderated mediation analysis that included the use of television 
reports as moderator was significant. It showed a similar result pattern 
as the analysis that included the use of official sites as moderator, R2=

0.085, F(6,1240) = 13.130, p < .001 (see Table 2). The direct effect 
(path c’) of sense of control on adherence was not significant (p = .638) 
after controlling for burden, use of television reports, and their inter
action. The conditional indirect effect of sense of control on adherence 
to rules through burden was not significant in participants with high 
levels of use of television reports. In contrast, it was significant in par
ticipants with medium and low levels of use of television reports (low 
use > medium use; see Table 2). 

As indicated by the index of moderated mediation, the test of 
moderated mediation was significant revealing a significant moderated 
mediation effect in all three analyses (see Table 2). Fig. 2 visualizes the 
moderation effects of the three analyses. 

4. Discussion 

The adherence to anti-COVID-19 rules is important for the fight with 

the pandemic spread. The current study investigated potential pre
dictors of the adherence and their interaction in a large-scale sample 
from Germany. Our results reveal that sense of control, psychological 
burden and the COVID-19 information source are significantly linked to 
the level of individual adherence to the introduced rules. 

As expected, sense of control was negatively associated with psy
chological burden by COVID-19 (confirmation of Hypothesis 1a). Its 
relationship with adherence to anti-COVID-19 rules was positive 
(confirmation of Hypothesis 1b). Burden by COVID-19 was negatively 
associated with adherence (confirmation of Hypothesis 1c). These re
sults correspond to available findings that described low sense of control 
and high burden by the COVID-19 situation to reduce the adherence to 
anti-COVID-19 rules (Brailovskaia and Margraf, 2021; Coroiu et al., 
2020). Moreover, the present findings compliment available knowledge 
of the relationship between the three variables. They show that psy
chological burden could serve as a mediator between sense of control 
and adherence (confirmation of Hypothesis 2). Notably, the 
cross-sectional design of our study does not allow true conclusions on 
causality. Nevertheless, the significant mediation effect contributes to 
the hypothetical assumption that, on the one hand, individuals with low 
sense of control might be at enhanced risk to experience the COVID-19 
situation as burdensome, which might reduce their adherence to 
anti-COVID-19 rules. On the other hand, people with a high sense of 
control could better adapt to the COVID-19 situation, and thus experi
ence less psychological burden. As a consequence, they could show more 
adherence to the introduced rules. This assumption corresponds to 
earlier research that described the significance of sense of control for 
individual mental health and behavior (Seligman, 1972). Typically, 
people with high sense of control have low level of anxiety, while their 
resilience level is high (Southwick et al., 2014). They experience unex
pected situations as less stressful and consider them as challenges that 
they can master (Collishaw et al., 2007). To master the extraordinary 
situations, individuals with high sense of control actively search for 
references that could support them in achieving this aim (Johnson et al., 
2018; Lachman and Weaver, 1998). The anti-COVID-19 rules serve as 
such references. They provide ways how the pandemic spread can be 
reduced (Ditekemena et al., 2021). Thus, it can be assumed that people 
with high sense of control who experience the COVID-19 situation as a 
challenge rather than as a burden consider the introduced rules as a 
supportive way to fight the pandemic, and therefore adhere to them. In 
contrast, individuals with low sense of control typically have a low level 
of resilience and tend to a high level of anxiety (Barzilay et al., 2020). 
They feel overwhelmed by unexpected and unknown situations, and 
often tend to dysfunctional coping strategies (Keeton et al., 2008; 
Vollmayr and Gass, 2013). These strategies can include lack of any ac
tion in situations that require specific action, self-harm (e.g., problem
atic substance use) and harm of other people (e.g., aggressive behavior) 
(MacKinnon and Colman, 2016; Southwick and Southwick, 2018; Vol
picelli, 1987; Wortman and Brehm, 1975). Against this background, it 
can be assumed that people with low sense of control could experience 
high burden by COVID-19 (see also Barzilay et al., 2020). As a conse
quence, they could tend to low adherence to anti-COVID-19 rules as a 
dysfunctional coping strategy. 

Furthermore, our findings show that the source of COVID-19 

Table 1 
Descriptive statistics and correlations of sense of control, burden by COVID-19, adherence to anti-COVID-19 rules and sources of COVID-19 information.   

M(SD) (2) (3) (4) (5) (6) (7) 

(1) Sense of Control 3.19 (2.01) 0.278** − 0.073** − 0.099** − 0.097* − 0.011 0.130** 
(2) Burden by COVID-19 23.78 (7.12)  − 0.130** − 0.028 − 0.013 − 0.043 0.228** 
(3) Adherence to rules 4.20 (0.78)   0.107** 0.209** 0.193** − 0.117** 
(4) Newspaper 2.05 (1.62)    0.306** 0.127** − 0.071* 
(5) Television 3.66 (2.12)     0.114** − 0.072* 
(6) Official Sites 3.98 (1.95)      0.033 
(7) Social Media 3.79 (2.13)       

Notes. N = 1,247; M = Mean, SD = Standard Deviation; **p < .001, *p < .05. 
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information might impact the relationship between the experienced 
COVID-19 burden and the adherence to anti-COVID-19 rules. COVID-19 
and its consequences are a global topic that is omnipresent in different 
information sources (Cinelli et al., 2020), such as newspaper articles, 
television reports, official governmental sites, and SM (e.g., Twitter, 
Facebook). In the present sample from Germany, SM were used more 
frequently than newspaper articles, similar frequently as television re
ports, and less frequently than official sites as a COVID-19 information 
source. In contrast to the other forms of mass media, SM provide user 
generated content that is typically unfiltered and rather prone to 
misinformation (Srivastava et al., 2020). 

Recent research showed that intensive SMU as COVID-19 informa
tion source might trigger burdensome feelings (Ren et al., 2020). 
Furthermore, a negative relationship between SMU as information 
source and adherence to anti-COVID-19 rules has been described (Jú
nior et al., 2021). Our results confirm and extend these findings. They 
show how the experience of psychological burden, SMU as COVID-19 
information source and adherence to the rules might interact. As 
assumed, we found a positive association between SMU as COVID-19 
information source and psychological burden by COVID-19 (confirma
tion of Hypothesis 3a). Its relationship with adherence to anti-Civid-19 
rules was negative (confirmation of Hypothesis 3b). Moreover, SMU 
served as a moderator between burden and adherence: The higher the 
SMU, the closer the link between high burden and low adherence 
(confirmation of Hypothesis 4). Our findings allow a hypothetical 
assumption – due to the cross-sectional study design no causal conclu
sion can be drawn – that especially individuals who experience the 
COVID-19 situation as a psychological burden could be at risk for less 
adherence to anti-COVID-19 rules. Intensive SMU that allows the access 
to a huge amount of unfiltered COVID-19 information might contribute 
to their reduced adherence. In the current study, we did not assess be
liefs in general conspiracy theories or in different types of conspiracy 
theories about COVID-19. However, recent research showed that 
enhanced experience of psychological burden can reduce the ability to 
rationally evaluate available information and to differ between true and 
fake news (Apuke and Omar, 2021; Ren et al., 2020). Moreover, it can 
increase the vulnerability to belief in conspiracy theories that at the first 
glace might seem to provide sense of extraordinary situations such as the 
pandemic outbreak (Douglas et al., 2017; Van Prooijen and Douglas, 
2017). The fast information flow on SM that can include fake news and 
conspiracy theories often disseminated on SM could overwhelm people 
with high level of psychological burden and reduce their adherence to 
anti-COVID-19 rules (Erku et al., 2021). Against this background, future 
studies that investigate mechanisms that might influence adherence to 
anti-COVID-19 rules should also focus on beliefs in general conspiracy 
theories as well as in different types of conspiracy theories about 
COVID-19. 

SMU as COVID-19 information source was the main focus of the 
present study, but we also investigated other information sources. In 
contrast to SMU, the use of newspaper reports, television reports and 
official governmental sites as COVID-19 information source was posi
tively linked to adherence to anti-COVID-19 rules. Furthermore, SMU 

Table 2 
Moderated Mediation Models (outcome: adherence to anti-COVID-19 rules).   

ß SE t p 95% CI 

Moderator: Social Media 
Use      

Path a: Control → Burden 0.982 0.104 9.441 <0.001 [0.778, 
1.187] 

Path b: Burden → 
Adherence to rules 

− 0.012 0.004 − 3.501 0.001 [− 0.019, 
− 0.005] 

Interaction: 
Burden*Social Media 
→ Adherence to rules 

− 0.005 0.002 − 3.082 0.002 [− 0.008, 
− 0.007] 

Path c’ (direct effect): 
Control → Adherence to 
rules 

− 0.010 0.012 − 0.793 0.428 [− 0.033, 
0.014] 

Conditional Indirect Effects: Control → Adherence 
to rules    

Control → Burden → Adherence to 
rules     

Social Media:      
Low (one SD below mean 
= − 2.127) 

− 0.002 0.004   [− 0.010, 
0.006] 

Medium (mean = 0) − 0.012 0.004   [− 0.020, 
− 0.005] 

High (one SD above mean 
= 2.127) 

− 0.022 0.006   [− 0.034, 
− 0.011] 

Index of Moderated 
Mediation 

− 0.005 0.002   [− 0.008, 
− 0.002]       

Moderator: Use of Official 
Governmental Sites      

Path a: Control → Burden 0.982 0.104 9.441 <0.001 [0.778, 
1.187] 

Path b: Burden → 
Adherence to rules 

− 0.015 0.003 − 4.456 <0.001 [− 0.021, 
− 0.008] 

Interaction: 
Burden*Official 
Governmental Sites → 
Adherence to rules 

0.005 0.002 3.164 0.002 [0.002, 
0.008] 

Path c’ (direct effect): 
Control → Adherence to 
rules 

− 0.013 0.012 − 1.071 0.428 [− 0.036, 
0.011] 

Conditional Indirect 
Effects: Control → 
Adherence to rules      

Control → Burden → 
Adherence to rules      

Official Governmental 
Sites:      

Low (one SD below mean 
= − 1.947) 

− 0.024 0.006   [− 0.037, 
− 0.013] 

Medium (mean = 0) − 0.015 0.004   [− 0.023, 
− 0.008] 

High (one SD above mean 
= 1.947) 

− 0.005 0.004   [− 0.013, 
0.003] 

Index of Moderated 
Mediation 

0.005 0.002   [0.002, 
0.009]       

Moderator: Use of 
Television Reports      

Path a: Control → Burden 0.982 0.104 9.441 <0.001 [0.778, 
1.187] 

Path b: Burden → 
Adherence to rules 

− 0.014 0.003 − 4.232 <0.001 [− 0.021, 
− 0.008] 

Interaction: 
Burden*Television 
Reports → Adherence 
to rules 

0.007 0.002 4.540 <0.001 [0.004, 
0.010] 

Path c’ (direct effect): 
Control → Adherence to 
rules 

− 0.006 0.012 − 0.471 0.638 [− 0.028, 
0.017] 

Conditional Indirect 
Effects: Control → 
Adherence to rules      

Control → Burden → 
Adherence to rules      

Television Reports:       

Table 2 (continued )  

ß SE t p 95% CI 

Low (one SD below mean 
= − 2.118) 

− 0.028 0.006   [− 0.041, 
− 0.017] 

Medium (mean = 0) − 0.014 0.004   [− 0.022, 
− 0.007] 

High (one SD above 
mean=2.118) 

0.001 0.004   [− 0.008, 
0.008] 

Index of Moderated 
Mediation 

0.007 0.002   [0.004, 
0.010] 

Notes. N = 1,247; covariates: age and gender; Control = Sense of Control; Burden 
= Burden by COVID-19; ß = Standardized Beta, SE = Standard Error, t = t-test, p 
= significance, CI = Confidence Interval. 
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was the only information source that was significantly positively asso
ciated with psychological burden by COVID-19. While there was no 
moderation effect of the use of newspaper reports on the association 
between burden and adherence (see Research Question 3), the use of 

official governmental sites (see Research Question 1) and of television 
reports (see Research Question 2) served as significant moderators of 
this relationship. For both sources, we found a similar result pattern that 
was opposite to the pattern of SMU: The lower the use of official sites or 

Fig. 2. Moderating effect of the source of COVID-19 information on the connection between burden by COVID-19 and adherence to anti-COVID-19 rules: a) 
moderator: social media use; b) moderator: use of official governmental sites; c) moderator: use of television reports. 
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of television reports, the closer the association between high burden and 
low adherence. These findings allow the hypothetical assumption that 
individuals with a high level of burden who tend to search for COVID-19 
information on official sites and by watching television reports are less 
prone to decreased adherence to anti-COVID-19 rules. These informa
tion sources might support them to understand the global situation and 
the need for adherence without overwhelming the people with fake 
news and misinformation (Mohamad et al., 2020). 

The present results reveal that individuals with a low level of sense of 
control who are at risk to experience high burden by COVID-19 might be 
prone to potential negative impact of SMU as information source that 
might result in low adherence to anti-COVID-19 rules. In contrast, the 
use of official sites and television reports as COVID-19 information 
source might have a less negative impact on their adherence or even 
contribute to its enhancement. 

Against these findings, it seems possible to foster adherence to anti- 
COVID-19 rules. Therefore, it is urgent to enhance the individual sense 
of control and to reduce the experience of burden. This could be done by 
providing the people with alternatives how to experience positive 
emotions and control despite the COVID-19 restrictions. Following 
available research (e.g., Rebar et al., 2015), engagement in regular 
physical activity might be such an alternative. Physical activity such as 
jogging, gymnastics and yoga does not require expensive equipment and 
can be performed during lockdown and by keeping social distance. 
Regular exercises not only improve physical health, they also contribute 
to the experience of positive emotions (joy, happiness, satisfaction) and 
to a mental relaxation (Richards et al., 2015; Wang et al., 2012). In a 
recent cross-national study, physical activity reduced the psychological 
burden experienced by the COVID-19 situation in samples from Ger
many, Spain, Italy and Russia (Brailovskaia et al., 2021b). Moreover, 
physical activity and the experience of a steady improvement of own 
performance can foster the sense of control (McAuley et al., 2000; 
McKercher et al., 2009). This can enhance the individual resilience to 
master the requirements of the COVID-19 situation. Furthermore, 
engagement in physical activity reduces the time spent on SMU, and 
thus indirectly protects the people against the consume of misinforma
tion (Brailovskaia et al., 2020). 

Following available literature (Williams et al., 2021), training in 
mindfulness – that is enhanced attention to and nonjudgment awareness 
of the current moment (Bishop et al., 2004) – and in Tai Chi Qigong 
mediation (Chan et al., 2017) might be further protective strategies in 
the COVID-19 situation. A person can engage in both on one’s own by 
the use of videos provided online, or in groups via videotelephony to 
maintain social distance. In addition, it is important to keep the daily 
routine and to satisfy basic psychological needs (Ryan and Deci, 2017) 
such as autonomy (e.g., feeling of freedom in things undertaken), 
competence (e.g., feeling to be able to achieve own goals), and relat
edness (e.g., feeling to be connected to other people). A conscious 
remembering and writing down of situations when the individual was 
able to feel sense of autonomy, of competence, and/or of relatedness 
despite the restrictions caused by the pandemic outbreak could decrease 
the burden experience and increase positive emotions and sense of 
control (Cantarero et al., 2021). 

Previous research on emergency risk communication emphasized 
that it is important – especially in extraordinary situations – to engender 
the public’s trust (World Health Organization, 2017). Therefore, the 
public communication has to be honest, transparent, and credible. It 
should be guided by competence and expertise. In an emphatic and 
caring way, the population should be explained the reasons of the ne
cessity of adherence to introduced measures (Reynolds and Quinn, 
2008). Hereby, clear messages that promote specific actions should be 
provided (Reynolds and Seeger, 2005; Seeger et al., 2018). Against this 
background and our present findings, in addition to the explanation of 
the specific anti-COVID-19 rules, public governmental communication 
should for example promote physical activity to foster sense of control. It 
should provide clear examples of how physical activity could be 

practiced without violation of anti-COVID-19 rules. Moreover, the 
governmental communication should raise awareness of the potential 
negative consequences of intensive use of SM as COVID-19 information 
source. By the presentation of recent research results in an easily 
comprehensive way, it should emphasize that the source where the in
formation comes from matters. Intensive users of platforms such as 
Facebook and Twitter should be informed about the potential negative 
impact of their online activity. They should be warned against the 
consume and (re-)sharing of misleading information and its influence on 
individual mental state and behavior. The necessity to verify the pro
vided news by the use of alternative COVID-19 information sources such 
as official governmental sites and television reports could be recom
mended. Furthermore, people who are responsible for the content of 
such information sources should be encouraged to attach specific 
attention to stress the significance of adherence to anti-COVID-19 rules, 
a detailed explanation of the rules and the fostering of the individual 
awareness for misinformation and fake news. Notably, recent research 
emphasized that it is important not only to debunking misinformation, 
but also to proactively prebunking it – that is a combination of a fore
warning and a pre-emptive refutation (van der Linden et al., 2021). 
Short browser games such as “Go Viral!” and “Bad News” were devel
oped for this form of preventive inoculation (Basol et al., 2021; Roo
zenbeek and van der Linden, 2019). They can strengthen one’s ability to 
spot misinformation and to perceive its manipulativeness. The recog
nition of manipulative content and the awareness of own vulnerability 
can increase one’s psychological resistance against misinformation and 
fake news. Furthermore, the willingness to share misinformation de
creases (Basol et al., 2021; van der Linden et al., 2020, 2021). These 
strategies could be included in governmental public COVID-19 
communication. 

Following limitations of our study should be considered. First, due to 
the cross-sectional online survey design only hypothetical assumptions 
on causality are possible. To draw true causal conclusions, longitudinal 
experimental investigations are required. For example, it could be 
investigated whether an experimental increase of participants’ daily 
physical activity could enhance their sense of control and whether this 
could result in a decrease of burden experience and in an increase of 
adherence to COVID-19-rules in the longer-term. Furthermore, longi
tudinal investigates on the adherence to COVID-19-rules are important 
because the pandemic situation and the rules change over times. 
Therefore, future studies are suggested to replicate our findings with a 
longitudinal study design to ensure whether our moderated mediation 
model can keep up with the time. Second, the COVID-19 situation is a 
global issue that impacts people’s daily life worldwide. Therefore, it 
should be investigated whether the present moderated mediation model 
that focused on potential predictors of adherence to anti-Codvid-19- 
rules in the Ruhr region of Germany can be replicated in other parts of 
Germany and in other countries. Third, earlier research described 
younger age and male gender to be negatively related to adherence 
(Hearne and Niño, 2021; Nivette et al., 2021). The composition of the 
present sample was mostly female and relatively young. This might bias 
the findings and limit their generalizability to other samples. To partly 
tackle this limitation, age and gender were controlled for in the analyses. 
Nevertheless, future research should replicate our investigation in a 
more age and gender balanced sample. Furthermore, it could compare 
whether our moderated mediation model works similarly well in 
different age groups. Fourth, we assessed the general adherence to 
anti-COVID-19-rules that refer to individual behavior with one item only 
which is an obvious simplification. The governmental rules focus on 
different forms of individual behavior (e.g., wearing of face masks in 
public places, frequent hand washing, staying at home, avoiding 
in-person meetings). Adherence to the specific rules might be experi
enced as more or less challenging. Moreover, the rules change over times 
and concern some individuals more than others (e.g., working from 
home). Therefore, to better understand the relationship between the 
potential predictors and adherence, future studies are suggested to 
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include more detailed assessments that focus on adherence to specific 
rules. Also, it should be assessed how much specific rules influence 
participants’ everyday life. Fifth, we assessed only the general use fre
quency of SM as COVID-19 information source. Thus, we cannot draw 
conclusions about SMU that is motivated by other reasons than infor
mation search (such as the search for social interaction, the wish to 
experience positive emotions, or to escape negative ones) (Masur et al., 
2014). Also, we did not assess which form of SM the participants used. It 
might be that different age groups prefer different SM as COVID-19 in
formation source. And the content on different SM could be differently 
strong affected by fake news and conspiracy theories (Hopp et al., 2020). 
In addition, we have no information about how our participants evaluate 
the COVID-19 information provided by the different sources (e.g., as 
clear, understandable, credible, supportive, frustrating, stressful) and 
whether they belief in fake news and conspiracy theories about 
COVID-19. The form of used SM, usage motives and the evaluation of the 
received information should be focused by future research that in
vestigates potential predictors of adherence to anti-COVID-19 rules. 

In conclusion, the current study shows that low sense of control 
might reduce the adherence to anti-COVID-19 rules. Enhanced psycho
logical burden combined with intensive use of social media as COVID-19 
information source could foster this relationship. In contrast, it could be 
weakened by the use of other COVID-19 information sources such as 
official governmental sites and television reports. Following previous 
research on emergency risk communication (e.g., Reynolds et al., 2002), 
to increase the adherence to anti-COVID-19 rules, public governmental 
communication should present concrete ways how to foster the indi
vidual sense of control during the pandemic. One of such ways could be 
the engagement in daily physical activity and/or mindfulness training. 
In an open and emphatic style, the governmental communication should 
recommend to increase awareness to the potential consequences of the 
use of the different COVID-19 information sources. 
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