
Abstract:  

During a pandemic, it is vital to identify factors that motivate individuals to behave in ways that 

limit virus transmission (i.e., anti-COVID-19 behavior). Fear has been suggested to motivate 

health-oriented behavior, yet fear of the virus (i.e., fear of COVID-19) could have unintended 

consequences, such as an increase in anti-immigrant prejudice. In a three-wave longitudinal 

study (NT1 = 4275) in five European countries from April to October 2020, we investigated how 

social norms, the impact of the pandemic on individuals, and intergroup contact affected fear of 

COVID-19 and – or in turn – anti-COVID-19 behavior and prejudice towards immigrants. 

 A latent change score model—distinguishing between intra- and inter-individual changes in 

outcomes—indicated that fear of COVID-19 influenced neither anti-COVID-19 behavior nor 

prejudice. Anti-COVID-19 behavior was increased by anti-COVID-19 norms (i.e., belief that 

others perform anti-COVID-19 behaviors), while prejudice was influenced by positive and 

negative direct and mass-mediated intergroup contact. 
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Change in Anti-COVID-19 Behavior and Anti-Immigrant Prejudice during the COVID-19 

Pandemic: Longitudinal Evidence from Five European Countries 

The impact of the COVID-19 pandemic on the quality of people’s lives – in terms of health 

deterioration or economic consequences – has been unprecedented in recent history. For 

example, states of the European Union (EU) closed their borders for the first time, and the EU’s 

recovery plan has exceeded €2 trillion (European Commission, 2021). A crucial strategy to 

reduce the spread of COVID-19 is adopting behaviors that can limit COVID-19 transmission 

(i.e., anti-COVID-19 behavior). Consequently, anti-COVID-19 behavior does not only decrease 

individual chances of getting infected but adds up to a collective effort to limit the spread of the 

virus within the whole society (Block et al., 2020). Anti-COVID-19 behavior comprises various 

actions such as social distancing, wearing protective aids, or supporting governmental 

recommendations or restrictions aimed at fighting the pandemic. 

 One factor that has been widely used to motivate health-related behavioral change, 

including anti-COVID-19 behavior, is fear (Stolow et al., 2020). Preliminary (i.e., cross-

sectional) evidence showed positive associations between fear of COVID-19 and anti-COVID-19 

behavior (Håkansson & Claesdotter, 2021). Yet, despite the evidence that fear does not 

automatically induce compliance with health-oriented behavior, authorities often employ fear 

appeals to increase the willingness of the general public to respond to threatening situations (Kok 

et al., 2014; Stolow et al., 2020). This is problematic also because fear can have numerous other, 

unintended consequences for relevant domains of societies—such as an increase in anti-

immigrant prejudice (Bavel et al., 2020), through, for example, the belief that these groups may 

transmit foreign pathogens (Schaller & Park, 2011). Although fear can have positive effects (i.e., 

an increase in health-oriented behavior) there are also negative effects of fear (i.e., deterioration 



of intergroup relations). A simultaneous investigation of both effects has not been carried out so 

far.  

Importantly, simultaneous intra-individual changes in anti-COVID-19 behavior and 

prejudice may only appear to be related due to third unaccounted factors (e.g., time-invariant or 

stable traits) as indicated by the inter-individual effects (Hounkpatin et al., 2018; Klopack & 

Wickrama, 2020; Li & Wang, 2022), not due to an effect of fear of COVID-19. In order to be 

sure whether one variable indeed induces changes in a second variable within an individual, it is 

necessary to distinguish the inter-individual from the intra-individual effects. While intra-

individual effects represent the influence of predictors on changes in anti-COVID-19 behavior 

and prejudice—the focus of our research—inter-individual effects indicate that two variables are 

merely correlated but otherwise causally or developmentally unrelated (Hounkpatin et al., 2018; 

Klopack & Wickrama, 2020; Li & Wang, 2022). 

  The focal outcomes of our research that relate to critical aspects of societies amidst a 

pandemic, namely anti-COVID-19 behavior and prejudice, are shaped by other relevant factors 

beyond fear of COVID-19. By combining literature on change in health-oriented behavior and on 

the psychology of intergroup relations, we derived factors influencing fear of COVID-19, which 

could in turn influence anti-COVID-19 behavior and prejudice. Specifically, social norms based 

on behavior perceived in one’s social environment, the impact of the pandemic on people’s lives, 

and various forms of both positive and negative intergroup contact – direct or mass-mediated – 

that could affect the potentially detrimental effects of fear of COVID-19 on increase in prejudice. 

The Effect of Fear of COVID-19 on Anti-COVID-19 Behavior 

Changes in anti-COVID-19 behavior and prejudice can be intertwined via other COVID-

19 related variables, particularly fear of COVID-19. Yet, while an increase in anti-COVID-19 



behavior following fear of COVID-19 is desirable, an increase in prejudice is not. To this end, 

we combined and tested predictions drawn from the Fear-Appeal Theory about a positive link 

between fear of COVID-19 and anti-COVID-19 behavior (e.g., the Extended Parallel Process 

model; Witte & Allen, 2000) and predictions about a positive link between fear of COVID-19 

and prejudice (e.g., Behavioral Immune System model; Schaller & Neuberg, 2012).  

Fear of disease is linked to behaviors that limit the chances of getting the disease (Epstein 

et al., 2008). In line with fear appeal theories, campaigns aimed at facilitating anti-COVID-19 

behavior could be more effective if they increase fear of COVID-19, especially under certain 

conditions (e.g., when the threat seems manageable; Witte & Allen, 2000). Based on cross-

sectional data, fear of COVID-19 was associated with anti-COVID-19 behavior (Håkansson & 

Claesdotter, 2021; Harper et al., 2020; Jørgensen et al., 2021). Although fear appeals are 

common means to promote health-oriented behavior, there is evidence suggesting undesirable 

side-effects of campaigns using such “scare tactics” (Stolow et al., 2020). Stimulating fear may 

not lead to health-oriented behaviors, especially when coupled with high threat and low self-

efficacy (Peters et al., 2013). Exactly these conditions apply to pandemics when the widespread 

virus is highly threatening, and for its eradication coordinated efforts of the whole population are 

inevitable. Moreover, the quality of studies on fear appeals in promoting health-oriented 

behaviors has been criticized due to a lack of research that would capture behavioral change, 

which limits our understanding of the causal relationship between fear appeal and behavior (Kok 

et al., 2018). Especially in the context of the pandemic, the existing evidence is limited to 

individual countries, employing cross-sectional design, and not distinguishing inter- and intra-

individual changes (c.f., Legate et al., 2022). In conclusion, it remains unclear whether the fear 



of a virus predicts behaviors that should limit virus transmission, crucially on the intra-individual 

level. 

The Effect of Fear of COVID-19 on Prejudice 

Except for its potential positive effect on anti-COVID-19 behavior, fear of COVID-19 

can simultaneously have a disruptive effect on intergroup relations (Bavel et al., 2020). A 

societal threat in general (Feldman & Stenner, 1997; Jackson et al., 2019) and fear of a disease, 

in particular, could worsen intergroup relations (e.g., in line with pathogen-prevalence 

hypothesis; Faulkner et al., 2004; Kim et al., 2016; Prati & Pietrantoni, 2016; Schaller & 

Neuberg, 2012). Multiple theoretical accounts predict that fear of COVID-19 could facilitate 

prejudice. Theoretical models rooted in the evolutionary perspective surmise that people have 

developed strategies that decrease the chances of transmitting a virus. According to the 

Behavioral Immune System model (BIS; Schaller & Neuberg, 2012), people react to cues 

suggesting the presence of pathogens with increases in prejudice, ethnocentrism, or xenophobia. 

In these accounts, outgroup members were suggested to be seen as a potential source of infection 

transmitting novel pathogens. Fear of disease should therefore motivate negative outgroup 

reactions, such as outgroup avoidance or prejudice (Fincher & Thornhill, 2008; Meleady et al., 

2021). This tendency should emerge especially if the outgroup is perceived as foreign (Faulkner 

et al., 2004). Immigrants from the Middle east are a highly salient outgroup that have been the 

focus of public discourse in Europe, and as such were chosen as a target group for our research 

on the change in prejudice during the beginning of the COVID-19 pandemic. 

Another theoretical account containing relevant predictions for the link between fear of 

COVID-19 and prejudice is the terror management theory, arguing that the fear of death brought 

on by the COVID-19 pandemic alters attitudes and behavior (Pyszczynski et al., 2021). Next, the 



intergroup threat theory puts forward that prejudice is increased by threats perceived by outgroup 

members (Riek et al., 2006; Stephan et al., 2009). During health crises, such perception of threats 

could be further enhanced by the danger of virus transmission by immigrants, ultimately leading 

to increased prejudice. Moreover, according to the cognitive scarcity theory, environmental 

stressors, such as disease threats, negatively influence cognitive functioning and could lead to 

hostility towards outgroups (Daniels et al., 2021; Mani et al., 2013). 

Despite these theories suggesting a link between fear of COVID-19 and prejudice, 

empirical evidence is mixed. Perceived sensitivity to pathogen threat did not predict outgroup 

prejudice or outgroup social distancing in British adults during the COVID-19 pandemic 

(Meleady et al., 2021). Importantly, in this very study, disgust sensitivity—which was expected 

to be associated with the avoidance of COVID-19—predicted social distancing towards both 

outgroup and ingroup, implying its association with social distancing from people in general, not 

from outgroups in particular. In a similar vein, California adults’ prejudice against Asian 

Americans did not increase after being primed with questions about the COVID-19 pandemic 

(Daniels et al., 2021). Similarly, support for a diverse society in Germany did not differ between 

times of higher vs. lower incidence of COVID-19 (Drouhot et al., 2021), and pathogen-

avoidance tendencies were not associated with attitudes towards foreigners in Japan (Yamagata 

et al., 2020). Moreover, experimental manipulation of pathogen threat did not increase prejudice 

against a minimal group in participants from the US (Makhanova et al., 2022). In contrast, a 

cross-sectional study suggests that fear of COVID-19 has both enhancing and reducing effects on 

prejudice (Adam-Troian & Bagci, 2021). Specifically, cross-sectional data from Turkish 

respondents showed that the positive indirect association between fear of COVID-19 and 

prejudice against Syrian refugees through fear of Syrian refugees was stronger than the negative 



indirect association between fear of COVID-19 and prejudice through common ingroup 

identification with Syrian refugees. This geographically-constrained cross-sectional evidence 

implies that an increase in prejudice as a result of threat should be larger than a decrease in 

prejudice due to common ingroup identification. Critically, forming a common ingroup 

identification can be challenging in the case of geographically distant and unfamiliar groups 

(e.g., immigrants from the Middle East in Europe) that are perceived as more different than 

citizens of a neighboring country (i.e. Syrian refugees in Turkey).  

Previous studies brought first insights into the predictors of prejudice in the context of the 

COVID-19 pandemic in general and into the role of fear of COVID-19 in particular, whereby 

COVID-19 related variables were usually unrelated to prejudice (c.f., Adam-Troian & Bagci, 

2021). Nevertheless, previous research was mostly cross-sectional (Adam-Troian & Bagci, 2021; 

Alston et al., 2020; Håkansson & Claesdotter, 2021; Jørgensen et al., 2021; Meleady et al., 

2021), making it impossible to draw conclusions about relationships between variables over 

time. Moreover, although most above-mentioned theories (e.g., the BIS; Schaller & Park, 2011), 

predict intra-individual changes in prejudice, the employed analytical approaches rarely separate 

intra- from inter-individual changes. 

Anti-COVID-19 Norms and Impact of the Pandemic as Predictors of Anti-COVID-19 

Behavior and Prejudice 

The focal effect of fear of COVID-19 on anti-COVID-19 behavior and prejudice is likely 

to be influenced by other relevant factors in the situation of a global pandemic. Complex and 

new situations are difficult to navigate and, thus, people tend to rely on cues from their social 

environment—such as descriptive norms that help guide behavior (Hardin & Conley, 2001). In 

line with social identity theory (Terry & Hogg, 1996), social norms shape attitudes and 



behaviors; in the pandemic context, anti-COVID-19 norms—or perceptions of how others 

behave with respect to limiting virus transmission—could directly stimulate anti-COVID-19 

behavior. Social norms become even more important in the presence of danger represented, for 

example, by the COVID-19 pandemic (Fritsche et al., 2011; Giannakakis & Fritsche, 2011; 

Jonas et al., 2008). Except for this direct link between anti-COVID-19 norms and anti-COVID-

19 behavior, anti-COVID-19 norms can shape anti-COVID-19 behavior also indirectly through 

fear of COVID-19. Anti-COVID-19 behavior observed among ingroup members communicates 

the severity of COVID-19 perceived by the ingroup. This is likely to impact individuals’ 

perception of COVID-19 as threatening since people generally tend to share beliefs with others 

(Hardin & Conley, 2001). Consequently, fear of COVID-19 could not only mediate an effect of 

anti-COVID-19 norms on anti-COVID-19 behavior but also create a link to an otherwise 

unrelated factor – prejudice. 

Although the COVID-19 pandemic has influenced everyone, people’s lives have been 

affected to a different extent. People who were more affected by COVID-19 could be more 

motivated to stop the spread of the virus and, thus, perform anti-COVID-19 behavior more 

consequently than those less affected. For this reason, we have included the impact of the 

pandemic on health, social and economic aspects of individuals’ life, and the lives of people in 

their close social circle as another predictor of anti-COVID-19 behaviors. Since the personal 

relevance of a threat was shown to evoke a larger fear response (Stussi et al., 2015), we expected 

that the impact of the pandemic on an individual would also influence fear of COVID-19. In line 

with this argumentation, the perceived risk of COVID-19, such as the risk for loved ones, was 

found to be correlated with fear of the virus (Mertens et al., 2020).  



In sum, based on the presented theoretical rationale, we included both anti-COVID-19 

norms and the individual impact of the pandemic as relevant predictors of fear of COVID-19 and 

anti-COVID-19 behavior. Since fear of COVID-19 should affect both anti-COVID-19 behavior 

and prejudice, we expected that both anti-COVID-19 norms and the impact of the pandemic on 

individuals would exercise an indirect effect on prejudice through fear of COVID-19.  

Change in Prejudice in the Context of a Pandemic 

Generally, past evidence warns against an increase in prejudice toward social minorities 

during crises, such as the 2008 financial crisis, especially if their causes are attributed to minority 

groups (Becker et al., 2011). Specifically, in the context of pandemics, intergroup hostility 

pointing to an increase in prejudice was observed in the past, although the evidence is mixed 

(Cohn, 2015). The COVID-19 pandemic could be particularly linked to an increase in prejudice 

against ethnic outgroups because its outburst has been associated with China, framing the 

pandemic in an intergroup context. Indeed, connecting China or Asia with COVID-19 was 

associated with prejudice and xenophobia (Croucher et al., 2020; Hu et al., 2020; Jakovljevic et 

al., 2020; Mandalaywala et al., 2020; Rzymski & Nowicki, 2020; Tabri et al., 2020; Tsai et al., 

2020; Zeng et al., 2020). The potential impact of the COVID-19 pandemic on increasing 

prejudice does not only concern groups directly associated with the virus (e.g., Chinese people) 

but also other groups. According to the pathogen-prevalence hypothesis and the Behavioral 

Immune System model, the high prevalence of pathogens could increase generalized xenophobia 

and outgroup avoidance (Murray et al., 2011, 2013; Schaller & Park, 2011). Consequently, all 

immigrants arriving from outside could be perceived as more likely to carry the disease than 

ingroup members, which can enhance anti-immigrant prejudice in general (Faulkner et al., 2004). 

Ethnic groups that were already stigmatized and negatively perceived prior to the pandemic, such 



as immigrants from the Middle East employed in our research, could be especially vulnerable to 

an increase in prejudice. 

Nevertheless, it is possible that prejudice has not increased within individuals as a 

response to the fear of a virus. Instead, similar changes in fear of a virus and prejudice could be 

due to other time-independent factors, such as personality traits or third unaccounted variables. It 

is also possible that the pandemic provided people with an opportunity to act on their prejudice, 

which could be mistaken for an increase in prejudice. Consequently, distinguishing intra- from 

inter-individual effects would help to determine the effect of fear of COVID-19 on prejudice.  

Different Forms of Intergroup Contact Influence Prejudice 

Intergroup contact is a promising way to counter the potential increase in prejudice 

resulting from fears of the virus during a pandemic. Positive intergroup contact decreases 

prejudice (Paluck et al., 2018; Pettigrew & Tropp, 2006) and negative intergroup contact 

increases prejudice (Barlow et al., 2012; Graf et al., 2014). While fear of COVID-19 could 

increase prejudice, direct positive intergroup contact could retain its reducing effect on prejudice 

during the pandemic and at least partially cancel out the detrimental effect of fear of COVID-19 

on increasing prejudice. In line with this argument, previous research showed that past positive 

contact can protect against an increasing effect of negative contact on prejudice (Paolini et al., 

2014). The protective role of positive contact could be theoretically extended to other factors that 

have an increasing effect on prejudice, including the fear of a pathogen. The protective role of 

positive intergroup contact against prejudice during the COVID-19 pandemic was suggested by a 

study using a cross-sectional design (Alston et al., 2020). Yet, more conclusive evidence about 

the effect of intergroup contact on intra-individual change in prejudice during the COVID-19 is 

to be established.  



Problematically, the social distancing recommended as one of the ways to fight the 

pandemic dramatically reduced opportunities for interpersonal contact, including intergroup 

contact that may have already been limited prior to the pandemic (e.g., Meleady et al., 2021). 

Thus, intergroup contact as a tool to reduce prejudice was likely not widespread due to social 

distancing and similar restrictive measures imposed during the pandemic. Nevertheless, past 

positive contact experiences before the pandemic could still protect against an increase in 

prejudice that could happen due to the fear of COVID-19. In our research, we did not investigate 

how likely it was to experience intergroup contact during the pandemic but whether intergroup 

contact – experience prior to or during the pandemic – predicted changes in prejudice on an 

intra-individual level. 

When opportunities for direct contact are missing, prejudice can be challenged by 

indirect forms of intergroup contact (Christ et al., 2014; White et al., 2020), such as via 

information about outgroups from mass media (i.e., mass-mediated contact; Graf et al., 2014; 

Schiappa et al., 2005). During a crisis such as a pandemic, mass media predominantly focus on a 

coverage of the crisis to such extent that the frequency of mass-mediated contact with outgroups 

is significantly reduced. However, mass-mediated intergroup contact could be intentionally 

employed as a more easily implementable and more widely accessible type of intergroup contact 

than direct contact, especially during pandemics when direct interpersonal contact is 

discouraged. Although the relative effect sizes of direct and mass-mediated contact were not 

hypothesized a priori, we have contrasted them in an exploratory fashion to inform the theory as 

well as potential future interventions in times where opportunities for direct contact are lacking.  

While positive intergroup contact is a promising strategy to reduce a potential increase in 

prejudice during a pandemic, negative contact could contribute to increasing prejudice, 



potentially even more than positive contact contributes to the reduction in prejudice (Barlow et 

al., 2019; Graf et al., 2014; Zingora et al., 2020). We investigated the effects of negative contact 

– both direct and mass-mediated – on prejudice to illuminate whether negative contact could 

exacerbate potential negative effects of the pandemic on prejudice. 

The Present Research  

To determine changes in anti-COVID-19 behavior and prejudice against immigrants from 

the Middle East during the first six months of the COVID-19 pandemic, we longitudinally tested 

the effect of fear of COVID-19 on both outcomes, separating intra- from inter-individual 

changes. Moreover, we included the effects of anti-COVID-19 norms, the impact of COVID-19 

on individuals as predictors of changes in fear of COVID-19 (i.e., a mediator), anti-COVID-19 

behavior, and prejudice (i.e., endogenous variables; see Figure 1 for all hypothesized 

relationships). Intergroup contact was further expected to predict prejudice and thus at least 

partially counter potential prejudice-increasing effects of other predictors. We selected 

immigrants from the Middle East as the target outgroup because they represent a common 

relevant outgroup in all countries under study. Immigration from the Middle East has been in the 

spotlight of public discourse across Europe in recent years. Moreover, immigrants from the 

Middle East are not an established but newly-arriving group in the investigated countries. This 

fact is suitable for testing theories rooted in the evolutionary perspective predicting that foreign 

groups represent a higher risk of carrying pathogens (Faulkner et al., 2004; Murray et al., 2013; 

Schaller & Park, 2011). Yet, we also employed another outgroup in the case of the Czech 

Republic – Vietnamese people – for the sake of a robustness check (i.e., to determine that the 

effect of the predictors on prejudice does not concern only migrants from the Middle East but 

also other groups, including established immigrant groups). 



Figure 1  

Hypothesized relationships between variables. 

 

Note. Green arrows indicate positive influence. Black arrows represent the effects of 

positive/negative direct/mass-mediated contact, which were combined in the figure to provide a 

more comprehensible representation of the hypotheses. Fear represents a hypothetical joint factor 

of fear of COVID-19 and intergroup threat; the resulting fear factor will depend on the analysis. 

 

To account for the potential role of social context in shaping prejudice and anti-COVID-

19 behavior and to obtain more robust results, we wanted to select countries that differed in terms 

of the COVID-19 situation (see Figure 2) as well as immigration history and where sampling was 

convenient. Thus, we tested our hypotheses across five European countries – the Czech Republic, 

Kosovo, Poland, Serbia, and Switzerland – which satisfied our criteria. With respect to the 

epidemiological situation in the first six months of the COVID-19 pandemic, the steepest increase 

in COVID-19 cases was reported in the Czech Republic and Switzerland. In contrast, the smallest 

increase was reported in Kosovo and Serbia. The strictest anti-COVID-19 measures were 



introduced in the Czech Republic and Poland and the most lenient measures in Switzerland. As for 

cross-cultural differences in migration history, Western-European countries (e.g., Switzerland) 

have generally hosted more foreign nationals than Central and Eastern European countries (e.g., 

Czech Republic, Poland). For instance, about a quarter of the Swiss population is foreign nationals, 

while Poland registers about 1.2% of foreign nationals with a residence permit. Moreover, Western 

Europeans typically report more positive attitudes towards immigrants than Eastern Europeans 

(Authors blinded, under review; European Commission, 2018; TNS Medium Gallup, 2017).  

We tested whether our proposed model applies to all countries similarly and whether the 

paths between variables differed between countries. We also explored whether prejudice will be 

less affected by predictors in countries with rich migration history (i.e., Switzerland) than in 

more ethnically homogenous countries (e.g., Czech Republic). More extensive experience with 

migration and a widespread presence of outgroups in a country, implying more opportunities for 

intergroup contact, can influence the link between intergroup contact and prejudice in the context 

of the pandemic.  

Figure 2 

Change in new COVID-19 cases and anti-COVID-19 restrictions across countries from April till 

November 2020 (the span of data sampling)



Note. New COVID-19 cases per 100 000 people (New cases = new cases of infected people per 

100 000 citizens - blue line; data source: Hasell et al., 2020) and anti-COVID-19 measures 

introduced by the government (A-C restrictions = the severity of restrictions introduced by the 

government - orange line; data source: Hale et al., 2020) are plotted on the y-axis.  



This study aims to extend the current knowledge of factors that influence prejudice and 

behaviors aimed at reducing virus transmissions in the context of a pandemic. From a theoretical 

perspective, we combined premises of the Fear-Appeal Theory and theories predicting an 

increase in prejudice as a consequence of being afraid of a pathogen, such as the Behavioral 

Immune System model (Schaller & Park, 2011; Witte & Allen, 2000), to hypothesize a mutual 

increase in anti-COVID-19 behavior and prejudice due to a common predictor – fear of COVID-

19. Drawing on health-oriented behavior and intergroup literature, we identified two factors that 

could affect fear of COVID-19 – anti-COVID-19 norms as well as an impact of COVID-19 on 

individuals – and, in turn, anti-COVID-19 behavior as well as prejudice. Furthermore, we 

employed intergroup contact theory in investigating protective factors that could at least partially 

level out the hypothesized increasing effect of fear of COVID-19 on prejudice.  

In summary, the contribution of the present research is a rich cross-pollination of various 

theoretical accounts that address distinct but related aspects of social reality amidst the 

unprecedented situation of a global pandemic. Unlike past research, the methodological and 

analytical approach employed in the present study (i.e., longitudinal design across countries, 

distinguishing between intra- and inter-individual change) promises currently missing high-

quality evidence that represents an adequate test of the hypotheses derived from a multi-faceted 

theoretical background.  

Method 

Procedure 

Our initial preregistered plan was to collect two-waves of longitudinal data from at least 

300 participants in the Czech Republic, Kosovo, Poland, Serbia, Switzerland, and the United 

Kingdom. Based on the changing and ongoing pandemic situation, we also decided to collect a 



third wave of data. Using three-waves instead of two-waves of data enabled us to capture more 

reliable and complex relationships between variables in the context of the pandemic, since we 

could determine developmental trends in participants (Hamaker et al., 2015). Details on the 

sample size justification can be found in the Online Supplemental Materials (OSM). The United 

Kingdom sample was not included in the analysis because we were not able to sample the third 

wave in the UK due to financial limits. In the OSM, we present findings of a cross-lagged panel 

model that included two waves from all six countries. The invariance test showed that the UK 

did not differ from the other five countries, indicating that its exclusion did not alter the results. 

All analyses were conducted after the third wave was collected in all countries. 

The completion of the survey took approximately 30 minutes and was administered via 

the formr survey framework (Arslan et al., 2020). The first data collection was conducted in the 

second half of May 2020, the second data collection in the second half of June 2020, and the 

third data collection in mid-October 2020. Czech participants were contacted via an already 

existing research participant pool, Polish and Serbian participants were contacted via social 

networks (e.g., Facebook), Kosovo and Swiss participants were contacted through university 

mailing lists, UK participants were contacted via the participant-recruiting service Prolific. All 

participants were included in a financial draw, except for participants in the UK who were paid 

for the completion of the survey. 

The research was preregistered on the Open Science Framework (see 

https://osf.io/kszx2/?view_only=1c53728255124d839f92d001999ecc46). The questionnaire, 

analysis code, and data are publicly available (see 

https://osf.io/p7kg8/?view_only=9ff598325df741efb40181c61404a20a). Deviations from the 

preregistration, including new analytical steps, are listed in Tables A1 and A2 in OSM. 



The study was approved by the Ethics board of the Institute of Psychology, Academy of 

Sciences of the Czech Republic (Ref. no.: PSU-503/Brno/2020) and the Ethics committee of the 

Faculty of Human Sciences, University of Bern. The study was evaluated as a minimum-risk 

procedure, finding it compliant with the guidelines for human subject research in the Czech 

Republic and the EU. The English version of the questionnaire was translated into other 

language versions; back-translation ensured that the translation into different languages did not 

compromise the findings. 

Participants 

In the final sample, participants with less than 80% of missing values and those who 

completed the survey in the first wave were included, resulting in 3899 participants (NT2 = 

1793, NT3 = 1660) without UK participants. Descriptive statistics of participants are shown in 

Table D1 in the OSM. In line with the preregistration, we collected data from at least 300 

respondents in each country. 

Measures 

The description of items and variables is presented in Table 1. The full questionnaire is 

available online (https://osf.io/p7kg8/?view_only=2429c033be704f339bae7f02bf787a01). The 

endogenous variables—fear of COVID-19, anti-COVID-19 behavior, and prejudice—were 

treated as latent variables. The exogenous variables—anti-COVID-19 norms, the impact of 

COVID-19, and intergroup contact—were treated as manifest variables. Factor analysis 

supported the expected construct structure. Control variables included education, income, age, 

gender, and minority background. Before the main analysis, we constructed scales using 

exploratory and multi-group confirmatory factor analysis (for more details see the OSM). Anti-

COVID-19 behavior was estimated using four indicators capturing important aspects of behavior 



that should limit the transmission of the virus during the pandemic—support for governmental 

restrictions, social distancing, following other recommendations such as washing hands more 

frequently since the outbreak of the pandemic, and wearing protective clothing such as face-

masks and gloves. Prejudice was indicated by distancing from an outgroup, intergroup threat, 

and intergroup bias, which are often used as indicators of prejudice. Further, prejudice also 

comprised support for policies such as a) preferential treatment of ingroup members in hospitals 

during the pandemic, b) a restricted entry to a country for migrants from the Middle East, and c) 

the restriction of spending resources by a government to help migrants from the Middle East. 

Fear of COVID-19 was estimated by four indicators—fear of getting infected, fear of being 

economically affected, fear that one’s loved ones and the country will be adversely affected by 

the pandemic. 

We also inspected whether fear of COVID-19 and intergroup threat create a common 

factor called fear of the unknown. The analysis revealed that this was not the case, instead, 

intergroup threat was an indicator of prejudice (for more details on scale construction please see 

the OSM).  

Table 1 

Variable Description 

Endogenous variables (latent) 

Anti-COVID-19 behavior 

Indicator Number 

of items 

Example items 



Supporting 

governmental 

restrictions 

4 To what extent do you support the following measures that should stop the 

spread of COVID-19? 

Closing borders 

Social distancing 3 Estimate how many times you have gone out to engage in activities that 

involved people from outside of your household (e.g., going for a walk) in the 

last 5 days. 

Following other 

recommendations 

3 I wash my hands more intensely than before the spread of COVID-19. 

Wearing protective 

clothing 

2 I cover my mouth in public places (e.g., shops, workplace). 

Prejudice 

Indicator Number 

of items 

Example items 

Social distance 4 Would you mind if a migrant from the Middle East becomes your neighbor? 

Support for policies 3 If medical equipment and care get scarce during the COVID-19 pandemic, 

[country] people should get preferential treatment in hospitals over migrants 

from the Middle East. 

Intergroup threat 4 Migrants from the Middle East in the [country] would endanger the safety of 

[national] people. 

Ingroup bias 1 Score on feeling thermometer towards immigrants subtracted from feeling 

thermometer towards ingroup. 

Fear of COVID-19 



Indicator Number 

of items 

Example items 

Fear of getting 

infected 

2 I am stressed around other people because I worry I’ll get the coronavirus 

(COVID-19) from them. 

Fear of the impact 

on the country 

2 I am afraid that the COVID-19 pandemic will worsen the economic situation 

of [country]. 

Fear of being 

economically 

affected 

1 I am afraid that the COVID-19 pandemic will significantly worsen my 

economic situation. 

Fear of impact on 

close ones 

1 I am afraid that my close ones will have problems because of the COVID-19 

pandemic. 

Exogenous variables (manifest) 

Variable Number 

of items 

Example items 

Anti-COVID-19 

norms 

5 To what extent do you think that [national ingroup] people avoid meeting 

people from outside of their household during the COVID-19 pandemic? 

Impact of COVID-

19 

4 To what extent has the COVID-19 pandemic negatively impacted your social 

life? 

Direct intergroup 

contact 

1/1* How often do you have positive/negative contact with migrants from the 

Middle East? 

Mass-mediated 

intergroup contact 

1/1* How often do you encounter positive/negative information about migrants 

from the Middle East in the media? 



Note. * = both direct and mass-mediated intergroup contact included positive and negative contact, 

which were treated separately in the analysis. We used four intergroup contact variables in total— 

positive and negative direct contact; positive and negative mass-mediated contact. 

Analytical Approach 

We analyzed the three-waves of data using a latent change score model (LCSM), which 

enabled us to capture various types of temporal links between variables (Hounkpatin et al., 2018; 

Kievit et al., 2018; Klopack & Wickrama, 2020). In LCSM, intra-individual effects refer to 

prospective temporal relations between variables, thus, one variable predicts latent change score 

in a second variable within an individual, after accounting for inter-individual variance in growth 

patterns. This means that the LCSM can also estimate and control for inter-individual differences 

– latent growth patterns or mean-level change – which are random effects allowed to vary across 

individuals. 

The investigation of intra- and inter-individual factors helps identify whether two 

variables are related in time or whether different factors can be responsible for their similar 

developmental trajectories, which improves (but does not enable) causal inferences (Kievit et al., 

2018; Klopack & Wickrama, 2020). A relationship between two inter-individual factors means 

that two variables change in a similar manner over time, however, this does not mean that one 

variable precedes the other in time. If trajectories of two variables are related, but intra-

individual effects are missing, this implies a confounding effect of a third unobserved factor 

(Hounkpatin et al., 2018). Furthermore, the LCSM allows the investigation of initial levels in 

variables (i.e., intercepts at T1). It is possible that initial levels of two variables are related, 

which could be used as tentative evidence for one affecting another in cross-sectional studies. 

However, developmental trajectories and prospective changes might not be related, implying that 



temporal relations between variables do not exist. In our research, we estimated changes in 

endogenous variables – fear of COVID-19, anti-COVID-19 behavior, and prejudice. We tested 

whether exogenous variables at Time X – anti-COVID-19 norms, the impact of COVID-19, and 

intergroup contact – predicted changes in endogenous variables that occurred between Time X-1 

and Time X (X to be substituted either for 2 or 3). Such effects represent exogenous shocks (i.e., 

effects of exogenous variables on changes in endogenous variables after taking into account the 

general growth pattern). In the model, we included effects of endogenous variables on exogenous 

variables at a subsequent wave, however, these effects are not described in this article because 

they were not related to our hypotheses. 

We first determined measurement invariance (see Table 2) by sequentially constraining 

parameters over time and countries. If the model fit is not significantly worsened by introducing 

new restrictions on parameters, a more parsimonious model is preferred because it improves the 

interpretation of the results (Ferrer et al., 2008; Vandenberg & Lance, 2000). Step-by-step, 

configural equivalence is contrasted with metric invariance and metric invariance with scalar 

invariance. We focused on invariance across time, which was necessary for investigating the 

change in constructs. In the case of countries, we focused on the equality of regression paths, 

which indicates whether relationships between variables differed among countries.  

All variables were scaled before they were analyzed. We included control variables into 

each model (i.e., age, gender, education, income, and belonging to an ethnic, sexual, or religious 

minority). We used Full-Information Maximum likelihood (FIML) to handle missing values. 

Standardized coefficients from the final model were bootstrapped using 1500 samples. We report 

bootstrapped point estimates of regression coefficients, standard errors, and 95% confidence 

intervals. 



The statistical analyses were performed in R (v4.0.3), using the following packages 

lavaan (v0.6-7; Rosseel, 2012) and sjstats (v0.18; Lüdecke, 2020).  

Table 2 

Contrasting Models to Establish Measurement Invariance 

Level RMSEA [90% CI] SRMR CFI 

Configural .037 [.035, .038] .079 .936 

Metric-time 

(excluding manifest variables) 

.037 [.035, .038] .079 .935 

Metric-time 

(including manifest variables) 

.035 [.034, .036] .076 .912 

Partial-scalar-time .037 [.036, .038] .078 .903 

Partial-scalar-time & metric-country & paths 

restricted across countries 

.038 [.037, .039] .076 .890 

Partial-scalar-time & metric-country & paths 

restricted across countries & controls 

.040 [.039, .041] .082 .864 

Note. The configural model did not include manifest variables. Thus, we provide fit indices for 

configural and metric-time-invariant models that do not contain manifest variables to compare two 

models containing only different equality restrictions. The following models included manifest 

variables. Models should be compared as follows: 1. Configural vs. metric-time (excluding 

manifest variables); 2. Metric-time (including manifest variables) vs. partial-scalar-time; 3. Partial-

scalar-time vs. partial-scalar-time & metric-country; 4. Partial-scalar-time & metric-country vs. 

partial-scalar-time & metric-country & controls. Criteria used to compare model fits (Chen, 2007): 



models are considered to yield the same model fit if adding equality constraints does not worsen 

CFI for .01 and simultaneously RMSEA for .015, and change in SRMR for .03. Due to the high 

complexity of our model, values slightly higher than these thresholds are considered to support 

measurement invariance. 

Results 

Measurement invariance 

We established partial scalar time-invariance in the case of fear of COVID-19 and anti-

COVID-19 behavior and full scalar time-invariance in the case of prejudice. When it comes to 

differences between countries, we were interested only in metric invariance to establish that 

indicators referred to the same construct. Regression paths were equaled between countries, and 

the likelihood ratio test confirmed that the paths did not differ between countries. This also 

indicates that differences in sampling strategies did not result in an exaggeration of differences in 

path coefficients across countries. Although a chi-square difference was significant, Δχ2 = 308.5, 

Δdf = 156, p < .001, information criteria AIC and BIC, AIC: 239742 vs. 239738, BIC: 247862 

vs. 246887, as well as comparison in CFI, RMSEA, and SRMR gave preference to a model 

containing restricted paths across countries. This illustrates no differences in effect sizes between 

countries, thus, prejudice was affected by predictors to a similar extent regardless of the 

migration history of the country. The configural model did not converge when manifest variables 

were included; however, this was expected since the LCSM model is highly complex (Kievit et 

al., 2018). Therefore, we contrasted the configural model with a time-metric-invariant model that 

did not include the manifest variables. The next comparisons were based on models that 

contained the manifest variables. In the final model, we included control variables and regressed 

them with all other variables. Although the inclusion of controls worsened the model fit, it did 



not have any effect on the interpreted effects (i.e., the model with and without controls did not 

differ).  

Intra-individual effects: Test of the hypotheses 

Hypothesis testing was based on intra-individual effects. In Table 3, we present all intra-

individual effects concerning endogenous variables. We also indicate whether significant effects 

were hypothesized (i.e., preregistered) or non-hypothesized to ease interpretation. Hypothesized 

effects are generally considered more reliable than non-hypothesized significant effects. Intra-

individual effects are also graphically presented in Figure 3. 

Effect of fear of COVID-19 on outcomes 

Fear of COVID-19 and anti-COVID-19 behavior were associated on an intra-individual 

level, however, disentangling the temporal precedence showed that anti-COVID-19 behavior 

increased fear of COVID-19 but fear of COVID-19 did not influence anti-COVID-19 behavior, 

thus rejecting H1. This means that fear of COVID-19 did not motivate anti-COVID-19 behavior, 

but people more frequently performing anti-COVID-19 behavior felt greater fear of COVID-19. 

Moreover, the general changes in fear of COVID-19 and in anti-COVID-19 behavior were 

related, suggesting that a confounding factor, such as a third unobserved factor, was responsible 

for their similar change beyond the intra-individual influence of anti-COVID-19 behavior on fear 

of COVID-19.  

Fear of COVID-19 did not predict prejudice on an intra-individual level, rejecting H2. 

Initial levels of fear of COVID-19 and prejudice were significantly related but their trajectories 

on the inter-individual level differed. Thus, the higher the initial fear of COVID-19, the more 

likely respondents reported higher prejudice. Otherwise, changes in fear of COVID-19 and 

prejudice were unrelated, suggesting no temporal relationship. 



Exogenous predictors of outcomes 

In line with H3, anti-COVID-19 behavior was facilitated by anti-COVID-19 norms. The 

impact of COVID-19 on individuals’ lives did not affect anti-COVID-19 behavior, thus not 

supporting H4. Unexpectedly, negative direct and negative mass-mediated contact with 

immigrants from the Middle East predicted an increase in anti-COVID-19 behavior but the 

effects were small. Prejudice negatively predicted anti-COVID-19 behavior on an intra-

individual level, thus, the higher the prejudice, the more likely a decrease in anti-COVID-19 

behavior. 

H5 and H6 were supported in that positive direct and negative direct contact affected 

intra-individual change in prejudice. Similarly and in line with H5 and H6, positive and negative 

mass-mediated contact predicted an intra-individual change in prejudice. The direction of the 

effect depended on the valence of intergroup contact; positive contact decreased, while negative 

contact increased prejudice. However, the effects of intergroup contact on prejudice were small. 

We exploratively contrasted the effects of direct and mass-mediated contact by comparing model 

fits of the model in which effects of direct and mass-mediated contact were freely estimated and 

the model in which effects of direct and mass-mediated contact were constrained to be equal. In 

both models, effects of intergroup contact on prejudice were estimated separately within each 

country. We conducted two comparisons separately for positive and negative contact. We did not 

find a significant difference between the effects of direct and mass-mediated contact (positive 

contact: Δχ2 = 8.26, Δdf = 5, p = .142; negative contact: Δχ2 = 4.49, Δdf = 5, p = .481). 

Unexpectedly, anti-COVID-19 norms predicted an increase in prejudice, meaning that 

participants’ perception that others engage in behaviors limiting the virus transmission increased 



participants’ prejudice against migrants from the Middle East. Anti-COVID-19 behavior did not 

predict prejudice. 

In line with H8, fear of COVID-19 was increased by the impact of COVID-19 but, in contrast to 

H7, fear of COVID-19 was unaffected by anti-COVID-19 norms. Unexpectedly, positive direct 

and negative mass-mediated contact were positively related to the change in fear of COVID-19. 

However, these effects were small. 

Table 3 

Intra-Individual Effects 

Endogenous variable Exogenous variable Point estimate β 95% CI SE 

Anti-COVID-19 behavior     

Hypothesized effects Fear of COVID-19 .137 -.184, .458 .164 

Anti-COVID-19 norms .246*** .160, .333 .044 

Impact of COVID-19 -.023 -.143, .097 .061 

Non-hypothesized effects Prejudice -.242** -.415, -.069 .088 

Positive direct contact -.032 -.105, .041 .037 

Negative direct contact .092* .012, .172 .041 

Positive mass-media 

contact 

.043 -.026, .113 .035 

Negative mass-media 

contact 

.085* .008, .163 .040 



Prejudice     

Hypothesized effects Fear of COVID-19 -.058 -.316, .200 .131 

Positive direct contact -.064* -.123, -.004 .030 

Negative direct contact .133*** .067, .199 .034 

Positive mass-media 

contact 

-.077* -.143, -.011 .034 

Negative mass-media 

contact 

.121** .038, .204 .042 

Non-hypothesized effects Anti-COVID-19 

behavior 

-.009 -.274, .256 .135 

Anti-COVID-19 norms .252*** .152, .352 .051 

Impact of COVID-19 -.053 -.167, .061 .058 

Fear of COVID-19     

Hypothesized effects Anti-COVID-19 norms .024 -.035, .083 .030 

Impact of COVID-19 .448*** .358, .537 .046 

Non-hypothesized effects Anti-COVID-19 

behavior 

.421*** .201, .641 .112 

Prejudice .017 -.078, .112 .049 

Positive direct contact .059* .011, .108 .025 

Negative direct contact -.025 -.077, .026 .026 



Positive mass-media 

contact 

.010 -.037, .057 .024 

Negative mass-media 

contact 

.072** .024, .121 .025 

* p < .05, ** p < .01, *** p < .001. 

Note. Significant effects are bold. 

 

Figure 3 

Latent change score model 



 

Note. Changes in fear of COVID-19, anti-COVID-19 behavior, and prejudice are modeled. We 

report all modeled links between endogenous variables. For the sake of clarity, hypothesized 

effects are highlighted in black, and other estimates are grey. All coupling effects between 



endogenous variables are also black because the model allows for testing temporal precedence, 

except for the links between anti-COVID-19 behavior and prejudice because their relationship was 

not hypothesized. In the case of exogenous variables, we only report their effects on latent change 

scores (i.e., intra-individual changes in endogenous variables); these effects are highlighted with 

green arrows. The effects of exogenous variables on endogenous variables were estimated twice–

an effect of exogenous variables measured at T1/T2 on endogenous variables estimated at T2/T3–

and averaged because it did not worsen model fit. 

Inter-individual effects 

Inter-individual factors included slopes (i.e., latent growth trajectories) and intercepts 

(i.e., initial levels) of fear of COVID-19, anti-COVID-19 behavior, and prejudice. We did not 

test our hypotheses using inter-individual effects, however, they provide more detailed insights 

into relations between endogenous variables.  

A mean change in fear of COVID-19 copied the increase in new COVID-19 cases in 

countries (see Figure 2). In the country with the highest increase in COVID-19 cases, the Czech 

Republic, fear of COVID-19 had a tendency to increase during the early six months of the 

COVID-19 pandemic, est = 1.32, 95% CI [.89, 1.76], SE = .22. In the country with about half of 

the increase in COVID-19 cases in comparison to the Czech Republic, Switzerland, fear of 

COVID-19 did not change, est = -.26, [-1.13, .61], SE = .44. In countries with the smallest 

increase in COVID-19 cases–Kosovo, Poland, Serbia–fear of COVID-19 had a tendency to 

decrease, Kosovo: est = -.76, [-1.50, -.02], SE = .38, Poland: est = -1.34, [-2.09, -0.59], SE = .38, 

Serbia: est = -1.19, [-1.64, -.74], SE = .23,. 

Intercepts and slopes of endogenous variables were not associated with each other, which 

means that the mean change of endogenous variables did not depend on the initial level of any 



endogenous variable. For instance, the general change in anti-COVID-19 behavior was not 

influenced by initial levels of anti-COVID-19 behavior, fear of COVID-19, or prejudice, thus, 

anti-COVID-19 behavior changed similarly across respondents regardless of their initial levels of 

anti-COVID-19 behavior, fear of COVID-19, or prejudice. We found three noticeable 

associations between inter-individual variables. Intercepts of fear of COVID-19 and anti-

COVID-19 behavior were associated with each other, which means that the higher the fear of 

COVID-19 at T1, the higher the anti-COVID-19 behavior at T1. Slopes of fear of COVID-19 

and anti-COVID-19 behavior were also associated with each other, which means that both 

variables changed in the same direction, indicating that a third unobserved factor beyond those 

included in the model could be responsible for their similar change. Intercept and slope of anti-

COVID-19 behavior were negatively associated, which indicates that anti-COVID-19 behavior 

was more likely to decrease among participants who reported more frequent anti-COVID 

behavior at T1. Associations between slopes and intercepts of endogenous variables are 

presented in Figure 4; green represents a positive association, red a negative association; the 

darker the color, the stronger the association between factors. 

Figure 4 

Correlations between slopes and intercepts of endogenous variables – fear of COVID-19, anti-

COVID-19 behavior, and prejudice 



 

Note. I = intercept, S = slope. 

Robustness Check: Prejudice 

Prejudice against one outgroup is more likely to generalize to another outgroup if 

outgroups are perceived as similar (Harwood et al., 2011). Because the outbreak of the pandemic 

was linked to China, prejudice against groups that are perceived as similar to Chinese people 

could have been affected more than prejudice against dissimilar groups. Furthermore, prejudice 

may have increased most significantly at the start of the pandemic when people were first 

confronted with the virus. Therefore, in a robustness check, we accounted for two potential 

issues related to the change in prejudice in the context of the pandemic: We examined 1) 

prejudice against an outgroup that is viewed as more similar to the Chinese than the immigrants 



from the Middle East, Vietnamese people; and 2) change in prejudice prior to the outbreak of the 

pandemic. This robustness check was conducted only in the Czech Republic due to the 

availability of data before the pandemic from an existing research participant pool. We focused 

on Vietnamese people, as they are one of the largest ethnic minorities in the otherwise very 

homogenous Czech Republic, where other Asian minorities are much rarer. Moreover, thanks to 

data availability, we could investigate individual changes in prejudice against Vietnamese people 

that occurred before and after the onset of the pandemic.  

This robustness check supported our findings; the results of models that contained either 

prejudice against Vietnamese people or immigrants from the Middle East resembled each other 

(for more details about this robustness check please see the OSM). 

Previous research on terror management theory suggested that mortality salience 

increases prejudice only among individuals with certain characteristics, such as right-wing 

authoritarianism (Weise et al., 2012). Thus, we included political orientation, which is related to 

RWA as a control variable in another robustness check. The results did not significantly change 

when including and excluding political affiliation as a covariate from the analysis. 

Finally, the indicator of prejudice “support for policies aimed at migrants from the 

Middle East” could be specific for the COVID-19 pandemic situation at a given time and 

obscure the results. A performed robustness check showed that dropping this indicator from the 

main model did not influence the results. 

Discussion 

In a three-wave longitudinal study spanning six months at the beginning of the COVID-

19 pandemic across five European countries, we investigated whether: 1) fear of COVID-19 

increased both anti-COVID-19 behavior and prejudice; 2) anti-COVID-19 norms and the impact 



of the COVID-19 pandemic on an individual influenced anti-COVID-19 behavior and prejudice 

either directly or indirectly through fear of COVID-19; 3) intergroup contact affected prejudice 

in the course of the pandemic. We tested our hypotheses using intra-individual effects (i.e., what 

affects changes within single participants) while controlling for inter-individual effects (i.e., 

mean-level changes between participants and initial levels of outcomes).  

Fear of COVID-19 did not predict an increase in anti-COVID-19 behavior or prejudice 

on an intra-individual level, rejecting H1 and H2. In other words, while we did not find support 

for the notion that fear of COVID-19 increased prejudice, fear of COVID-19 did not increase 

anti-COVID-19 behavior either. This finding addresses theories that postulate an important role 

of fear of a virus in shaping prejudice and behavior that should reduce the virus transmission. 

Specifically, we found no support for fear-appeal theories suggesting that inducing fear of 

COVID-19 within individuals should stimulate their anti-COVID-19 behavior (Witte & Allen, 

2000). We also did not find support for theories predicting that virus-related threat leads to a rise 

in prejudice, such as the Behavioral Immune System model (Schaller & Park, 2011). 

Consequently, fear of COVID-19 could not function as a factor mediating the influence of other 

predictors, and was not directly related to anti-COVID-19 behavior or prejudice. In this study, 

we uniquely combined health-related and intergroup literature to show that fear of COVID-19 

did not affect anti-COVID-19 behavior and prejudice, due to the missing link from fear of 

COVID-19 to anti-COVID-19 behavior or prejudice within individuals. These findings have far-

reaching consequences for re-evaluation of existing theories (often based on less 

methodologically-refined evidence) that predict intra-individual effects of fear of COVID-19 on 

both anti-COVID-19 and prejudice. 



In contrast, we found evidence that COVID-19 norms stimulated anti-COVID-19 

behavior, supporting H3. This finding enriches our understanding of how people navigate their 

behavior during pandemics. Our results indicate that social norms, rather than fear, should be the 

focus of strategies aiming to induce behavior that limits virus transmission during pandemics. In 

the case of prejudice, positive intergroup contact predicted its decrease, while negative contact 

had an increasing effect, supporting H5 and H6. This evidence complements intergroup contact 

research searching for an answer to whether intergroup contact influences prejudice even in the 

context of the COVID-19 pandemic, in cases where longitudinal data were not employed or 

intra-individual changes were not tested (e.g., Alston et al., 2020).    

Change in Anti-COVID-19 Behavior 

Fear of COVID-19 did not predict change in anti-COVID-19 behavior on an intra-

individual level. This finding supports the notion that fear of disease alone may not be sufficient 

to induce health-related behavior. A potential reason for why fear of COVID-19 did not promote 

anti-COVID-19 behavior could be a lack of self-efficacy (Kok et al., 2018). During a pandemic, 

a collective effort is needed to fight the spread of a virus. Consequently, people may feel no 

control over getting infected or over avoiding the negative effects of the pandemic. In a similar 

vein, the importance of communication styles when inducing support for anti-COVID behavior 

was demonstrated in a cross-national experiment, whereby an autonomy-supportive 

communication style was more effective than a controlling style (Legate, 2022). The autonomy-

supportive communication style was characterized by endorsing perspective-taking, providing 

meaningful rationale, and supporting individual agency. Theoretically, inducing such autonomy 

in conjunction with fear of COVID-19 could result in an increase in observing anti-COVID-19 

behavior. Alternatively, it may be more efficient to induce self-efficacy rather than fear of a virus 



to increase behavior that should limit virus transmission in the context of a pandemic (Jørgensen 

et al., 2021). Future research could investigate whether self-efficacy is an important barrier for 

stimulating behavior that should limit virus transmission in the context of a pandemic. 

Despite fear of COVID-19 not predicting change in anti-COVID-19 behavior on an intra-

individual level, fear of COVID-19 was associated with anti-COVID-19 behavior on an inter-

individual level. Specifically, mean-level changes and initial levels of fear of COVID-19 and 

anti-COVID-19 behavior were associated beyond their intra-individual relationship, indicating a 

confounding effect of a potential third unobserved factor that could affect both of them. 

Critically, this finding could have been previously mistaken for the influence of fear of COVID-

19 on anti-COVID-19 behavior reported by cross-sectional studies or potentially even in 

longitudinal studies where intra- and inter-level changes were not distinguished (Hounkpatin et 

al., 2018). Moreover, anti-COVID-19 behavior increased fear of COVID-19, highlighting the 

importance of determining temporal precedence. The effect of anti-COVID-19 behavior on fear 

of COVID-19 could be explained in light of research on cognitive dissonance, whereby people 

seek justification for their actions (Harmon-Jones & Mills, 2019). Nevertheless, it is possible that 

a certain level of fear of COVID-19 was necessary at the beginning of the COVID-19 pandemic 

for people to willingly perform anti-COVID-19 behaviors; the determined, strong link between 

the initial levels of these two variables in our research may suggest such a tendency. 

Of all the predictors, anti-COVID-19 norms were the only factor that shaped anti-

COVID-19 behavior on the intra-individual level, meaning that it was the behaviors of others 

observed in one’s social environment that influenced participants’ behavior. This finding applied 

even after controlling for a general change in anti-COVID-19 behavior among participants. The 

determined effect of anti-COVID-19 norms on anti-COVID-19 behavior supports the argument 



that norms are crucial for guiding relevant behaviors, especially in the presence of danger such as 

the COVID-19 pandemic (Fritsche et al., 2011; Giannakakis & Fritsche, 2011; Jonas et al., 

2008), corroborating theories such as the social identity theory (Terry & Hogg, 1996).  

The other predictor, the impact of COVID-19 on participants, was unrelated to an intra-

individual change in anti-COVID-19 behavior. This does not support our expectation that the 

more participants or their close ones were affected by the pandemic, the more likely they were to 

behave in line with guidelines aimed to flatten the COVID-19 incidence curve in the population. 

The reason for this may be that being significantly affected by the governmental restrictions 

could result in fatigue or low support for anti-COVID-19 behavior which would extend the 

impact of the pandemic on the personal situation even further (Petherick et al., 2021). 

Consequently, the impact of the pandemic could be unrelated to the anti-COVID-19 behavior. 

However, the individual impact of the pandemic increased fear of COVID-19, supporting our 

hypothesis. Yet, because fear of COVID-19 did not influence anti-COVID-19 behavior, fear of 

COVID-19 could not mediate a link between the individual impact of the pandemic and anti-

COVID-19 behavior. 

Change in Prejudice 

On average, prejudice did not increase over the studied six months, and fear of COVID-

19 did not enhance prejudice on the intra-individual level. This finding is especially important 

for theories that make direct predictions about the impact of fear of a virus on prejudice such as 

the BIS model (Meleady et al., 2021; Schaller & Park, 2011). One reason for not supporting the 

BIS could be an incorrect assumption rooted in the evolutionary perspective, namely that 

outgroups are associated with the spreading of a virus. For instance, the pathogen-prevalence 

hypothesis implies that prejudice should increase when pathogens become more prevalent and 



more dangerous, as in the case of a pandemic. Avoiding outgroups is supposed to help to isolate 

oneself from those who are seen as more likely transmitters of foreign pathogens (Faulkner et al., 

2004; Murray et al., 2011, 2013).  

Moreover, we found no support for the expectation based on the intergroup threat theory 

(Stephan et al., 2009), whereby people could perceive increased intergroup competition over 

limited resources during the pandemic or fear of the transmission of the virus from the outgroup, 

resulting in a link between fear of COVID-19 and prejudice. The determined lack of association 

between fear of COVID-19 and prejudice could indicate that the ethnic outgroups that we 

researched were not linked to fear of COVID-19, which could be different in other contexts 

when, for instance, ethnic groups are used as scapegoats. Resources that alleviate the burdens of 

the pandemic might not have become a source of intergroup tension, at least in the researched 

contexts, and, thus, fear of COVID-19 did not relate to prejudice. The non-existent effect of fear 

on prejudice in our research is in line with evidence presented in the historical review of the link 

between pandemics and prejudice, which found that the consequences of pandemics ranged from 

having no apparent effect on intergroup relations to massive violence against outgroups (Cohn, 

2015). Yet, it is possible that a pandemic could still be misused for awakening dormant prejudice 

or as an excuse for intergroup conflict (Huo, 2020). This could mean that a pandemic leads to an 

increase in prejudice only under certain conditions. For instance, Becker and colleagues (2011) 

found that threat elicited by the 2008 financial crisis led to an increase in prejudice only if the 

crisis was causally attributed to the outgroup.  

A combination of literature on health-oriented behaviors and intergroup processes 

provides insights into how fear of a virus shapes prejudice and behaviors that should limit the 

virus transmission. In both cases, fear of COVID-19 did not lead to an increase in the outcome. 



Thus, fear of COVID-19 did not increase the undesirable outcome – prejudice, nor the desirable 

outcome – anti-COVID-19 behavior. Prior literature argued that self-efficacy might be necessary 

for fear to stimulate health-oriented behavior, otherwise, fear could even negatively impact on 

health-oriented behavior (Peters et al., 2013). However, there is no reason to expect that fear 

coupled with self-efficacy would positively affect prejudice, illustrating a different function of 

fear of the virus across literature on health-oriented behavior and intergroup processes. 

We found the only significant, albeit small, relationship between initial levels of 

prejudice and fear of COVID-19; the more fear of COVID-19 participants initially expressed, the 

higher prejudice they reported. In studies that do not distinguish the intra- from the inter-

individual effects, such a significant link between initial levels of prejudice and fear of COVID-

19 could mask a non-existent intra-individual influence of fear of COVID-19 on prejudice. Our 

data indicated that prejudice did not automatically increase due to the pandemic or due to fear of 

COVID-19.  

Prejudice was affected only by intergroup contact in the expected directions; positive 

direct and mass-mediated contact reduced prejudice, while negative direct and mass-mediated 

contact increased prejudice (Barlow et al., 2012; Graf & Sczesny, 2019; Paluck et al., 2018; 

Pettigrew & Tropp, 2006; Schiappa et al., 2005; Zingora et al., 2020; Zingora & Graf, 2019). 

The effects of direct and mass-mediated contact were of a similar size, suggesting that mass-

mediated contact could be an efficient substitute for direct contact in times when the frequency 

of direct contact is reduced. This applied to prejudice against immigrants from the Middle East 

across five countries as well as prejudice against Vietnamese people in the Czech Republic. The 

effects of intergroup contact were small, however, their cumulative effect over a longer period of 

time could bring about desired and more substantial change in prejudice. A cumulative effect of 



intergroup contact on prejudice could be especially important in the context of a pandemic when 

direct intergroup contact becomes less frequent (Meleady et al., 2021). Effects of contact 

experienced during or even prior to the pandemic could carry over a longer period of time, 

cumulate, and shape a change in prejudice in the longer term. We did not find that fear of the 

pandemic exacerbated prejudice, thus, we cannot claim that positive intergroup contact protected 

against negative effects of the pandemic on prejudice. Nevertheless, our findings enrich the 

evidence about the intra-individual effects of intergroup contact on prejudice, especially in 

circumstances when the frequency of contact is reduced, as in the case of a pandemic.  

The exacerbating effect of negative intergroup contact through mass-media on prejudice 

during the pandemic calls for a careful presentation of ethnic minorities and other outgroups in 

mass media during such a crisis. During the COVID-19 pandemic, interpersonal contact in 

general and intergroup contact in particular was reduced (Meleady et al., 2021), making mass-

media a more relevant source of information about outgroups. Whereas previous research 

documented that direct positive contact is usually more frequent than direct negative contact 

(Graf et al., 2014), this ratio is mostly reversed in the case of mass mediated contact, with 

negative content prevailing over positive content especially in the case of the news (in post-

conflict societies: Rupar  et al., 2022; with respect to immigrants: Visintin et al., 2017). 

Consequently, when direct positive contact becomes rarer during crises such as the COVID-19 

pandemic, it is especially important that mass media balance negative and positive information 

about outgroups. 

Unexpectedly, the strongest predictor of anti-COVID-19 behavior—anti-COVID-19 

norms—also increased prejudice. This means that behavior aimed at stopping COVID-19 

observed in participants social environment increased their prejudice. Future research should 



investigate the potential negative side-effect effects of using social norms to promote desirable 

behavior on prejudice. This finding was not hypothesized; we can only speculate that social 

norms can make group membership salient, and as a consequence, the salient boundaries 

between groups enhance prejudice.  

Limitations 

Regarding limitations of our findings, we accounted for potential cross-cultural 

differences, including data from five European countries, but we did not collect representative 

samples. The pandemic could differently affect people from various social groups, especially in 

countries with high economic or social inequalities. Second, although we applied advanced 

modelling for disentangling intra- from inter-individual effects, our results should be interpreted 

with caution regarding causality. Third, we tracked the trajectory of and relations between 

variables during the first six months of the pandemic. As the pandemic has developed over a 

longer span, the reported effects may have changed. Fourth, concerning prejudice, we have 

focused on one of the most vulnerable and stigmatized groups in the current European context— 

migrants from the Middle East who have entered Europe in large numbers since 2015—and 

extended our finding to the less stigmatized ethnic group—Vietnamese people in the Czech 

Republic. Future research should test prejudice against other relevant outgroups.  

Conclusion 

All in all, the COVID-19 pandemic that has affected all countries around the world in an 

unprecedented manner represents an immense challenge for governments and state institutions. 

One of the challenges is the lack of information on how to motivate behaviors that can prevent 

the spreading of COVID-19; while protecting vulnerable social groups beyond the direct effects 

of the pandemic. Using an advanced analytical approach, our study brings important insights into 



the role of social norms in guiding adequate behaviors that should limit virus transmission and 

the role of intergroup contact and mass media in shaping prejudice in the context of the 

pandemic. Our results indicate that fear of a virus did not lead to the desirable increase in 

behaviors that should limit virus transmission during a pandemic, but it also did not bring about 

an undesirable increase in prejudice. This implies that fear of a virus is not an efficient tool in 

motivating anti-COVID-19 behavior. Although prior research indicated that fear coupled with 

self-efficacy could increase anti-COVID-19 behavior (Jørgensen et al., 2021), it is questionable 

how effectively self-efficacy could be induced along with the fear of the virus. In the context of 

the pandemic, one’s ability to avoid the virus depends on the actions of others, which could limit 

the perception of being self-efficacious in avoiding the virus. This contrasts with the widespread 

use of inducing fear of COVID-19 in, for instance, campaigns directed to promote anti-COVID-

19 behavior (Stolow et al., 2020). Since fear of the virus does not enhance behavior that should 

counter the virus transmission, other strategies should be considered. Specifically, based on our 

findings, we propose that descriptive social norms about the functional behavior of others in 

one’s social environment become the central foci of future research as well as strategies aimed at 

inducing health-promoting behavior in the context of pandemics. Importantly, we found that 

positive direct intergroup contact, even when experienced before the pandemic, represents a 

promising tool for challenging prejudice during the pandemic, while negative direct contact 

exacerbates prejudice towards outgroups. Social contact in general and direct intergroup contact 

in particular, could become scarcer during the pandemic (Meleady et al., 2021), highlighting the 

crucial influence of news about outgroup members from the mass-media on prejudice. Critically, 

mass-mediated intergroup contact comprises both positive and negative information, and, 



consequently, people working in mass media should be aware of and take responsibility for the 

widespread risk of exacerbating prejudice in their audience.  
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