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Therefore, scientists worldwide directly started with the development of a vaccine against 
COVID-19 (L   ., 2020). Before the COVID-19 ,      
previously been developed was four years. However, amongst others due to previous 
research on related viruses, immense funding, and officials moving quickly, COVID-19 
vaccines were developed and approved within less than a year (C , 2021). This was 
followed by large-scale vaccination campaigns to ensure the majority of the public got 
vaccinated. 

1   Importance of social & behavioural science in the 
response to the COVID-19  
From the onset of the pandemic, the fields of virology, epidemiology and 

medicine obviously played an important role in the fight against the pandemic. However, 
whilst not always fully recognized, the field of social and behavioural science has a vital 
role to play in the approach of pandemics (T , 2019). Both for NPI’s and vaccination 
to be an effective strategy to regulate or halt the pandemic human behaviour is the critical 
factor (T , 2019    ., 2020). Public health regulations imposed by 
governments required people to change their daily routines and behaviours practically 
overnight. Collective compliance with these measures is considered to be crucial for the 
effectiveness of this approach (A   ., 2021  C   ., 2020). Moreover, as soon 
as vaccines became available, it was critical that people were willing to get vaccinated. 
Estimated percentages of people that should get vaccinated to achieve herd immunity3 

  67   95  (A , V ,  ., 2020  M   ., 2020  R   
B , 2020). Both strategies to curb the pandemic therefore relied heavily on human 
behaviour. 

Policy makers frequently assume that knowledge and its rational assessment are 
enough to drive and change behaviour (   B , 2016  P , 2022). Even if 
compliance with regulations and getting vaccinated are seen as rational behaviours during 
a pandemic, we know that in fact people do not always behave accordingly. People are 
greatly affected by other factors amongst which emotions, norms, habits, and individual 
characteristics ( , 2011    B , 2016). The significance of understanding 
drivers of human behaviour during the COVID-19   therefore soon 
acknowledged by groups of researchers, who advocated the need of gaining and applying 
insights from social and behavioural sciences in the response to the COVID-19  
(B , 2020  B   ., 2020   B   ., 2020    ., 2020). As mentioned 

 
3 T      (  )       . It is defined 
as follows: ‘herd immunity works through achieving a threshold immunity at the population level that is able to 
theoretically cut the transmission chain of a given infectious disease, be it obtained through natural infection or 
vaccination. This may not mean that a given individual is fully protected at all times or situations. It is the threshold 
immunity that, when high enough, can protect most if not all in a population in a given geographical area for a certain time 
interval.’ ( , 2021)  

 
 

by Jetten et al. (2020), “The COVID-19 pandemic is as much about psychology as biology 
and hence that if we are to deal with the pandemic effectively, it is as important for us to 
understand how people behave as it is to understand how the virus behaves”. Along the 
course of the pandemic, this message grew stronger and was more widely embraced. For 

,   2020  HO convened a Technical Advisory Group on Behavioural 
I   S   H . HO  D -General then stated that: “The COVID-
19 pandemic has taught the world that public health agencies and experts need a better 
understanding of how people and societies behave and make decisions in relation to their 
health" (  H  O , 2020 , 2020 ). 

To increase our understanding of how people and societies behave and make 
   COVID-19 ,       
         .   COVID-

19          rld, its global and severe 
socioeconomic impact is unparalleled in recent history (H   ., 2020  L   ., 2021). 
L             . A , 
the exceptional situation provided a unique situation –   - to study 
behaviour in times of crisis. Sparked by its acute relevance, behavioural scientists 

   . O         
projects examining the societal and behavioural impact of the pandemic show the 
immense amount of research that has been conducted in a short time (D   ., 2020  

RPN, 2022). Many of these projects focus on individual behaviour, allowing to 
disentangle what characteristics, motives and policies are important for behavioural 
choices and outcomes during the pandemic (D   ., 2020). Also on country level, 
governmental org          COVID-19,  
example by periodically conducting surveys among their inhabitants to  COVID-
19     (RIVM, 2022). To disseminate this knowledge, 
scientific journa       COVID-19 ,  

   COVID-19     ( - )    
(B   ., 2021  P   ., 2020). Altogether, the pandemic set in motion a big 
wave of research in the field of social science. The potential value of this research is 
considerable given that findings can be used to inform current and future public health 

  ,  ,      NPI s and 
vaccination uptake. 

1   Erasmus University Rotterdam International 
COVID-19 S  S  EURICSS  
T     P D         
   E  U  R  I   B ur and Biology 

(EURIBEB). EURIBEB             
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scientific outcomes in economics and psychology. While my dissertation initially would 
focus on increasing the understanding of the characteristics of the entrepreneur, amongst 
others focussing on the role of ADHD and personality, I decided to change this focus at 
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, P  D  (  B ), P . B  M  (C ), P . T  

( ), P . B  ( ), D . M  (I ), P . B  (I ), P . 

 
 

Santarelli (Italy), Prof. Thurik, Prof. Franken (both the Netherlands), Rui Baptista 
(Portugal), Prof. Millán (Spain), Dr. Letina, and  Prof Wennberg (both Sweden). The 
survey was translated in four languages: English, French, Spanish and Dutch. The general 
aim of this first data collection was to investigate how students perceive and which 
students comply with COVID-19    . D      
broad range of COVID-19    . M ,   , 
personal characteristics and entrepreneurial aspirations were collected. In total, we 

 7,403 . 
Since the consequences of the coronavirus persisted to impact daily lives, a new 

       ,  D  2020 (  51-52). T  
second survey was distributed among university students from three countries: Belgium, 
the Netherlands and Portugal. For the data collection we worked together with Prof. 
Janssen, Prof. Dejardin (both Belgium), Prof. Thurik, Prof. Franken (both the 
Netherlands), and Rui Baptista (Portugal ). The students that were invited to take part 
also participated in the survey during the first wave. At this stage, it was clear that 
vaccinations against COVID-19    . I    ,  
to repeating a range of questions that were part of the first survey, we added new questions 

     . I  , 1,137      
follow-up survey. 

The COVID-19       EURICSS,    
base of many of my studies. Consequently, I changed the topic of my dissertation to 
studying individual differences in relation to COVID-19  . C  2  6 

   EURICSS ,       C  7. I    , 
the thesis’ outline and aims are discussed. 

1   Thesis outline & aims 
The aims of the current thesis are multiple. The shared aim of the studies 

presented is to add to the understanding of which individual characteristics and attitudes 
are important for behavioural choices and outcomes during a global pandemic. 

T            . P  1, 
 C  2  4,   C   COVID-19 . P  2  

 COVID-19 V      , C  5  7. , P  3 
  E    COVID-19     C  6  

C  7. N   C  7    P  2  P  3      
      P  3. T  mes and division of chapters is shown in Figure 

1.1. 
C  2, 3, 4  6            

EURICSS. C  5           EURICSS. , 
 C  7,      open access datasets containing individual data related 

to the COVID-19 . 
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In the next section, the aims of the three different parts and a description of the 
accompanying chapters are presented. Some of the paragraphs in these sections are based 
on text from the related chapters. Results and implications of these chapters are given in 
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Importantly, even before the pandemic general vaccine acceptance had been the 
subj    . I  2019,  HO         
biggest threats to global health (  H  O , 2019). Vaccine hesitancy is 
defined as the refusal or reluctance of getting vaccinated despite the availability of a 

 (M D , 2015). O    ,     
more problematic (D   ., 2013), with European countries showing highest levels of 
scepticism (L   ., 2016). 

Pre-pandemic literature identifies potential barriers to vaccine acceptance at 
different levels (S   ., 2017), ranging from the political and sociocultural levels to 
the individual level. At the country level, in addition to factors such as the availability and 
cost of vaccines (Ma D , 2015), trust in health officials, the media and governments 
play an important role in vaccination intention (D   ., 2013). At the individual level, 
studies have shown the relevance of psychological theories of behaviour for vaccine 
acceptance, like the Theory of Planned Behaviour (B   ., 2015    S , 
2012  X   , 2020). Several models have been developed to integrate previous 

   ,    3C (M D , 2015), 4C (Betsch et al., 
2015)  5C  (B   ., 2018).     ,  
5C            ,   
broad scope of predictors of vaccination intention and behaviour (Betsc   ., 2018). The 
model includes five psychological antecedents of vaccination, of which the first one, 
C ,          ,     
delivers these and in the motivations of policymakers. S , C    
perceived risk and perceived level of threat of vaccine-preventable diseases. Thirdly, 
C        ,    
related to geographical accessibility, ability   (    ), 

 . , C        
information searching, which can lead to lower vaccination willingness due to the high 
availability of anti-vaccination . , C     
willingness to protect others by getting vaccinated by means of herd immunity (Betsch et 

., 2018). I           C    5C  
varies across vaccines, target groups and countries (B   ., 2018), making it relevant 
to study how this model relates to the    ,    COVID-19 
vaccine. 

        ,  COVID-19  differ 
from previous vaccines in many respects, such as development speed, innovativeness of 

  ,         , 
   . A     -, time-, place-, and 

vaccine-dependent (D   ., 2014),   COVID-19    
its antecedents was needed, preferably across a variety of target groups and countries.  
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a better understanding of   difference in COVID-19    
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C  5  both    5C   B   . (2018) (discussed above) 
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characteristics for the willingness to get vaccinated against COVID-19. I   ,  
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COVID-19    . T ,     
variables, including COVID-19 -related and COVID-19-related attitudes and 
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extent and employment rates and economic growth recovered faster than expected 
(OECD, 2022  , 2020), the COVID-19      
associated with being a business owner. Especially showing how external factors outside 
entrepreneurs’ control impact their businesses. In a survey among small and medium-

  (SME)   23       2020, 
61               
due to the pandemic (S , , P -L , ,  ., 2021 ). M , 

  . (2020) reported that the growth and innovation potential of start-ups are 
           . Finally, it was shown 

that self-            
financial insecurities caused by the pandemic in terms of psychological distress (B  

 ., 2021  P   R , 2020), and that they had increased levels of burnout (Torrès, 
B ,  ., 2021  T   ., 2022).  

As entrepreneurship is documented as helping economies recover from 
  (   T , 2012),        

COVID-19       ( ) . Hence, the first 
aim of this part is to study whether the consequences of the COVID-19    
shape the future of entrepreneurship by altering entrepreneurial intentions and the 
profile of the future entrepreneur (C  6). S ,      
the pandemic for many entrepreneurs and vaccination being portrayed as the most 
promising way out of the pandemic, one might expect entrepreneurs to be more willing 
to get vaccinated than those employed by a company. However, two studies showed 
entrepreneurs to be less willing to get vaccinated than employees (N   ., 2022  
V   ., 2022).           

        C  7. 
A short summary of these chapters is given below. Their outcomes are 

    . 

C  6  E  I   D  S  D   COVID-19 
P : A  T ’  S  S  T ’  E ? 

In this chapter, we assess the development of students’ entrepreneurial intention 
during the beginning of the COVID-19    N . T      
to investigate whether and in which direction entrepreneurial intention has changed 
during the COVID-19 . O    ,     
entrepreneurial intentions due to the high levels of economic uncertainty and exposure 
to the adverse consequences of the pandemic on businesses. On the other hand, it may 
strengthen entrepreneurial intention through increases in necessity entrepreneurship – 

        - and increases in opportunity 
entrepreneurship – due to changed consumption patterns and the growth of certain 
sectors. In this chapter we also study how a set of COVID-19-related, context-related, and 

 
 

demographic variables are connected to self-reported changes in entrepreneurial 
intention. We use data from the first wave of the EURICSS consisting of approximately 
1,000 students from Erasmus University Rotterdam. 

C  7: COVID-19 V : Lower Intention and Coverage Among 
Entrepreneurs Compared to Employees 

A  ,  ,     ,   , 
entrepreneurs indicate a lower willingness to get vaccinated against COVID-19 (Nguyen 

 ., 2022  V   ., 2022). I   ,        
COVID-19      . S ,  
study whether the difference persists when cont    :  

,    COVID-19 ,    
   , ,   . T ,    

there are differences in how the context of the pandemic relates to vaccination willingness 
   .      . T   ,   

COVID-19          27-country 
 (N 13,500)    E  hed by the European Commission 

in all European Union member states. This dataset serves as a first step to establish 
        . S ,     

in which we study the three aspects discussed. In the dataset derived from the Dutch LISS 
(L  I     S  S )    C ER  
(T  U , T  N ) (S , 2018),    COVID-19 
vaccination intention assessed before COVID-19   . I    

,    U  C   A  ( C )   
 U  A  S  (UAS) (   ., 2020),    COVID-19 

vaccination status during a later phase of the pandemic. 

1 5  I       
chapter 
T  1.1              

    I     P D. I    I   
contributions to each chapter in the present thesis. Of all chapters included in this 
dissertation (2  7), I am the first author and of     (2  6) 
I    . T    (1), I  ,  
receiv       . 

 C  2          EURICSS. D   
collected in ten countries by all co-authors of this chapter. A     ,  

        .  C  2, I   
    D . L   L  U  (  U   
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Glasgow). While thinking about ideas for an initial paper, Dr. Letina and I worked closely 
together with Prof. Thurik, Prof. Franken, and Prof. Wennberg (then Linköping 
University, currently Stockholm School of Economics). After several brainstorms and 

  ,         C  2:  
whether compliance with different COVID-19 ulations clusters together. The data 
analysis was performed by Dr. Letina and me. The original first draft of this paper was 
written by Prof. Wennberg, Dr. Letina, and me. During the process Prof. Thurik and Prof. 
Franken critically gave feedback on each new version. Finally, the co-authors involved in 
the data collection all revised final drafts of the manuscript.  

C  3           COVID-19 . I 
    C  3      . I finalized the idea together 

with Prof. Franken. I started with the initial setup of the paper together with Prof. 
Franken. At a later stage, I worked closely together with the same ‘working group’ from 
C  2   D . L , P . , P f. Franken, Prof. Thurik, and me. I 
took most of the data analysis and writing upon me. Dr. Letina assisted in data analysis. 
Moreover, Prof. Wennberg, Prof. Thurik and Prof. Franken critically reviewed and revised 
the manuscript. Finally, the rest of the co-authors were involved in later rounds of review 
of the manuscript. 

C  4       of data from the EURICSS. Prof. Thurik and 
I came up with the idea to investigate the use of face masks, which became the basis of 
C  4. I     D . M       

. P . T   I           
countries in our sample as a problem. However, in the end, the variability in policy 
stringency became the basis of the paper. We approached Dr. van der Zwan (University 

 L ),      . H      
our team and took the lead in the data analysis. I took the lead in writing the first draft. 
Prof. Thurik took a supervisory role. Prof. Wennberg helped to critically revise the paper. 
P . T , D . M   P .          
of the manuscript. The other co-authors were involved in reviewing later versions of the 
paper. 

C  5             
second wave of the EURICSS. Therefore, we worked with the group that was involved in 
bot   : P . T , P . , P . , P . D   P . 
B . T    C  5      . T    M   

. (2020)         COVID-19 
vaccination behaviour and the paper by Betsch et al. (2018) that showed the importance 

  5C           
  5C . I   second wave of EURICSS    5C   B ch et al. 

(2018). I            . 
Prof. Thurik and Prof. Franken helped in developing the idea, text, and structure of the 

 
 

paper. Moreover, Prof. Janssen, Prof. Dejardin and Prof. Baptista gave feedback on and 
revised several versions of the manuscript. 

This chapter resulted from an invitation Prof. Thurik received to propose a 
chapter for the book: “The COVID-19 risis and ntrepreneurship”.  C  6   

  M . L   P . T .     , M . L  
        D      COVID-19 . 

H           P . T   I   
discussing, investigating (self-reported) differences in entrepreneurial intention during 

 . I         . M . L   P . 
Thurik gave feedback on and revised the manuscript. 

D .     P . T           
 C  7,       . S  I 

joined the project and together          
vaccination behaviour in representative samples. Both Dr.     I  

    ,   D .       ,   I  
. , I            . P . T  

 D .        .      
updates and next steps. 
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Abstract 
Prevailing research on individuals’ compliance with public health related behaviours 
during the COVID-19  tends to study composite measures of multiple types of 
behaviours, without distinguishing between different types of behaviours. However, 
measures taken by governments involve adjustments concerning a range of different daily 
behaviours. In this study, we seek to explain students’ public health related compliance 
behaviours during the COVID-19        
such behaviours, then investigating how these components relate to individual attitudes 
towards public health measures, descriptive norms among friends and family, and key 

.   7,403        
behaviours. Principal Components Analysis reveals that compliance related to hygiene 
(hand washing, coughing behaviours) are uniformly distinct from social distancing 
behaviours. Regression analyses predicting Social Distancing and Hygiene lead to 
differences in explained variance and type of predictors. Our study shows that treating 
public health compliance as a sole construct obfuscates the dimensionality of compliance 
behaviours, which risks poorer prediction of individuals’ compliance behaviours and 
problems in generating valid public health recommendations. Affecting these distinct 
behaviours may require different types of interventions. 

1      Introduction 
To dampen the spread of COVID-194, public authorities have taken a range of 

measures including recommendations or restrictions of behaviours, all of which require 
adjustments concerning different daily behaviours (A , H ,  ., 2020  
H   ., 2020  S   ., 2020). Scholars worldwide have sought to obtain more 
insights into individuals’ compliance with such recommendations or restrictions. Current 
explanations of individuals’ compliance stem from surveys using demographic 
characteristics such as gender, age, employment status and education (Farias & Pilati, 
2022), sometimes combined with political attitudes or personality scales (e.g. Allcott et 

., 2020  B , 2021  C   ., 2020    P , 2020). Other studies highlight 
cognitive and information processing factors as important for social distancing5 behaviour 
and compliance (B   ., 2020  S   ., 2021    ., 2020). 

Yet, most studies focus solely on composite measures assessing compliance with 
multiple types of behaviours (C. C   ., 2020  H   ., 2021  P   M , 2021) 
without distinguishing between different types of public health measures or behaviours. 
This may be problematic since adjustment concerning a range of different daily 

 
4 In this chapter and in our student survey we refer to ‘COVID-19   COVID-19    
restrictions’ as synonymous with the SARS-CoV-2        . 
5 B           ehaviours that decrease close physical contact among 
non-household members” (B   ., 2020    ., 2020). For details of how we measure social distancing 
behaviours, see methods and results. 

 
 

behaviours cannot simply be understood as a sole behavioural construct, as stressed in a 
pre-COVID   26      compliance during pandemics 
(Bish & Michie, 2010). Next to more novel behaviours that require learning (e.g. keeping 

  ), there are established behaviours that only have to be changed in 
   ( . .   ).    

require c   ( . .     ),  are part of natural 
    ( . .  ). S        

are so habitual that they are hard to change, like touching your face (Verplanken & , 
2006). Other behaviours go against deep-rooted human desires such as avoiding physical 
contact with others. There is also a distinction between the degree to which compliance 
with certain measures can be affected individually. Keeping distance is not independent 
of the behaviours of proximate others. It is thus likely that predictors of compliance differ 
across different types of protective behaviours (B   M , 2010). 

In sum, studies that focus on public health compliance as being a sole and 
coherent construct may obfuscate the potential dimensionality of COVID-19 , 
and as a result lead to undertheorized models with poor prediction of individuals’ 
compliance, and unvalidated public health recommendations. To address this, we 
examine the extent to which compliance with key public health measures correlates with 
compliance with other measures in a large cross-national study of university students’ 
self-reported perception of and self-reported compliance regarding COVID-19 
recommendations and restrictions. The importance of cross-national studies is 
highlighted in a recent review of social and behavioural science’s support to COVID-19 
pandemic response (  B   ., 2020).       alth 
related compliance behaviours during the COVID-19     
underlying components of such behaviours, then investigating how these components 
relate to individual attitudes towards public health measures, descriptive norms among 
friends and family, and key demographics. 

Explaining different types of health behaviours 

In research unrelated to pandemics, compliance or non-adherence behaviours 
have been studied in connection to medical recommendations for the chronically ill (for 
a review see DiMatteo (2004)),    , -related 
recommendations and required behavioural changes (e.g. physical activity, sex behaviour, 

, )    .    COVID-19 
measures revolves around health behaviours, there are three important differences 
between the health-related recommendations typically studied and COVID-19 
recommendations. First, recommended COVID-19      
and not exclusively to specific subpopulations, even though certain groups are at higher 
risk (B   ., 2020  A. C   ., 2020  H   ., 2020  M   ., 2020  

  ., 2020    ., 2020). S ,   -related behaviours 
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usually focus on one type of behaviour (e.g. smoking or drinking) or a range of closely 
related behaviours (e.g. eating habits). COVID-19     
diverse types of behaviours not necessarily closely related, such as keeping physical 
distance and washing hands frequently (A   ., 2020  C   ., 2020  I , 
2020  N. R.   ., 2020  R   ., 2020). Third, while previously studied 
behaviours have direct personal benefits, this is not the case for COVID-19 
recommendations. For students, following COVID-19    
significant changes in daily behaviours entailing giving up a lot in terms of social life, while 
they are in general less at risk to suffer from negative health consequences of COVID-19 
infection (B   ., 2020    ., 2020  I   ., 2020  S   

., 2020    ., 2020). Compliance with such recommendations is thus more about 
protecting others than oneself, i.e., leading to a social benefit instead of personal one.  

The importance of attitudes and descriptive norms 

The goal of COVID-19          
in individual behaviours that will make people less likely to get infected and infect others. 
For this to happen, an underlying assumption is that people will perceive these 
recommendations as appropriate and have favourable attitudes towards following them. 
R      COVID-19      
agreement and adherence with public health guidelines (C   ., 2020  S   ., 
2020). The notion that the attitudes towards recommendations influence compliance 
follows from the research in social and health psychology ( . . S , 2011). Eagly and 
Chaiken (1993, . 1) define attitudes as “a psychological tendency that is expressed by 
evaluating a particular entity with some degree of favour or disfavour”. The concept of 
attitudes has been widely used in predicting different health related behaviours (e.g., 
Doganis et al., 1995), usually as an integral part of wider theoretical frameworks such as 

   R  A   P  B  (A   ., 2007), or the Health 
Belief Model (   B , 1984). We thus expect more positive attitudes (e.g., the 
degree to which people take them seriously and think they are appropriate) towards 
public policy to lead to higher compliance with COVID-19 . 

In addition to an individual's attitude towards specific behaviours, another 
central factor in psychological theories of health behaviours is the role of behavioural 

    . Norms are powerful shapers of behaviour (C   
, 2004  S , 1936) and individuals are guided by norms in their understanding 

of and respond to situations, especially during times of uncertainty (C , 2009). A 
distinction can be made between injunctive and descriptive norms: Injunctive norms 
relate to what is seen as (dis)approved by others, i.e. what you perceive others think you 
ought to do, whereas descriptive norms relate to what is typically done by others, i.e. what 
you observe others to actually do (D   , 1955). Although the two are often 
correlated, they are conceptually and motivationally different (Cial , 2007). Bicchieri 

 
 

and Xiao (2009) showed that injunctive norms are of importance when in line with the 
descriptive norm. However, if the two contradict, descriptive norms are more important: 
people do what they think others would do, even when they believe this is not the 
behaviour that is approved (B   X , 2009    ., 2000  S -McLallen 

 , 2008  S   ., 2014). When it comes to health-risk behaviours, descriptive 
norms have been indicated as particularly important (R   S , 2003   B   

., 2020). ,            
they stem from people with which an individual identifies, such as family and friends 
(A   ., 1990). S  -compliance with COVID-19    -risk 
behaviour, we expect descriptive norms to play an important role for the behaviours we 

. S   COVID-19      , 
descriptive norms can easily be formed. To ,     , 

          COVID-19 ,  
       COVID-19 . 

The current study 

We examine the extent to which compliance with key public health measures 
correlates with compliance with other measures, and if these behaviours differ across and 
within student populations in distinct countries. We use Principal Components Analysis 
(PCA)       . M ,   

            
      . ,        

attitudes towards public health measures, desc      , 
           

   .   

  Methods 

Sample 

  7,403    A      M  2020 (  
17  19)      : B , C , , 

, I , I , I ,  N , P , S   S .    
online survey based on the Qualtrics software, approved in advance by the Internal Review 
Board of the Erasmus University Rotterdam.  

At the time of data collection, all countries had initiated various 
    -  . E    

     (I , C , S , I , P , I , 
B , ),            

. H ,     . M    
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strict in Sweden, followed by the Netherlands. For an overview of regulations applicable 
across countries at the time of data collection see supplementary materials (Table S2.1). 

Students have shown to be a key group for studies on compliance behaviours for 
several reasons: with former general lockdown measures across the world having been 

,           2020   E    
as the United States, new cases are mostly found among the younger generation and have 
been linked to student gatherings and parties (Murillo-Llorente & Perez-B , 2020  
T  E , 2020  E.   ., 2020). Students are epidemiologically important 
in respect to their demographics and social behaviours: most are young, live in shared 
housing, and meet many others on a daily basis. This makes them susceptible to 
superspreading events (L   ., 2017). T   H  O    

   COVID-19    (T  E , 2020). 
H ,    dents’ health behaviours is crucial, especially given that 

             2020   2021 
(L   ., 2020). 

T       E , D ,   S . 
Translations were made by a native speaker, reviewed by another native speaker and if 
necessary adapted after consultation between both translators. A pre-test was conducted 

 D  6. O        . A   
          . 44      , 
     7,359  . N       

(0.02 ). T ,         cted. 
D         (T  

S2.2). T         (   ) 
students across disciplines (e.g., economics, business, social sciences, humanities, science, 

,  ). R     7  (B )  31  
( ),       8.5 ,  N   I   

      . A    22.8 (Standard deviation 
(SD)= 5.9). M   (61.3 )   (38.7 )    ,  
with the average rate of university studies in most of the countries studied (  
E  , 2020). 54.1             

  . 12.9              
,       . I   N   I ,  

       (NL: 30.5 , IRE: 30.0 ).  

Measures 

I          . D   
for all variables and the anticipated outcome variables of the PCA are presented in 

 
6         y in this chapter, we mean students studying in that country, e.g., 

 D           N . 

 
 

supplementary materials (Table S2.3)  ,  ions,  
. 

Compliance 

C          
        . T  
     T  2.1. I       

 : In the past two months, which of the following measures did you follow 
and to which extent? Please indicate to what extent you disagree or agree with these 
statements.  A        1 (‘C  e’)  5 (‘Completely 

’). D     ,         
. T             

  . S         -   
 (S   B , 1998). 

P             
in Table 2.1. I -       ,   

      . I   , 
              

      . I    T  2.1  
    (  )  ,    
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     . 
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Independent variables 
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          . T  M  
S       : To what extent do you take the 
Government measures seriously? . S      7-   (1: N    

 7: E ). O            
 : Do you think that the Government is taking too few or too many 

measures to prevent the spread of the coronavirus? . A       7-point 
L   (1:    4:     7:   ).    

              
       . T          ( -

 ),        : T   M  (1-



Hygiene and Social Distancing as Distinct Public Health Related Behaviours

2

29

 
 

strict in Sweden, followed by the Netherlands. For an overview of regulations applicable 
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3 = 1  4-7 = 0), R  A  (4 = 1  1-3 = 0  5-7 = 0),  T  M  M  (5-7 = 1  
1-4 = 0). 42.75          , 42.55   

      ,  14.70       
.  

Descriptive norm: T           
            . T  

        : To what extent do your family and friends 
strictly follow the measures related to the coronavirus? . A      7-  
L   (1: T         7 T     

).  

Demographic variables 

T      :  ( ),  (0 
= , 1 = )    (0 =    , 1 =   ). 

T  1 C       N 7 9  
I  M SD 1 2 3 4 5 6 7 8 
1   avoided touching my face 3.17 1.26 -               

  coughed and snee ed into my 
elbow and/or used a 
handkerchief 

4.46 0.84 .27 -       

  washed my hands more often 
and longer 

4.23 0.86 .31 .25 -      

 hen not at home  kept the 
advised distance between myself 
and others 

4.36 0.87 .19 .18 .15 -     

  did not meet with others 
unless it was strictly necessary 

4.13 1.07 .11 .03 .04 .31 -    

  only went outside if it was 
strictly necessary 

3.91 1.17 .15 .07 .03 .28 .59 -   

  did not shake hands 4.76 0.62 .09 .13 .11 .33 .25 .21 -  
  did not visit others have not 

had visitors 
3.82 1.27 .13 .08 .05 .27 .63 .51 .22 - 

9   have not visited elderly 
people or people who are 
vulnerable for health reasons 

4.56 0.92 .08 .11 .05 .11 .18 .17 .13 .29 

Note:        1 (  )  5 (  ). A    
  1   .  
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T            
              

   -   .   PCA    
              

   ,       . P  A  
            (H , 1965),  

 
 

   95th-percentile eigenvalues (EVs) are used ( , 1995  H  
 ., 2004). T       O C  (2000) ,   

M  C  , 100 . C   EV      
 95th-percentile EVs are retained (H   ., 2004). T    

     ,  fore these items can be used to 
construct composite scores which capture the identified dimensions the best. 

A         -average scores, 
              

statistics (mean and standard deviations).  
,         

    . T        
  ,   ecommended when the number of countries in a 

   ( 50) (M , 2012  , 2010, . 132). 

  Results 

Principal Component Analysis 

 The Kaiser-M -O         PCA, 
MO=.756 (H   S , 1999). B       

       PCA, X2(36) = 11983.94, p .001. 
P             
47.06    . T  2.2 shows the component loadings, those with absolute 

   .40 (  )   (S , 2012). 
L            T  2.2, it is 
   1    haviour that are all related to social 

distancing, e.g.,       . T     
   S  D  7. I      2   
      ( ing hands, coughing in the elbow, and not 

  ). T ,       H  
. S  D    4-9  T  2.2,  H   

 1-3. I     his chapter, we will r   S  D   H   
indicate compliance with behaviours that these components capture. It is important to 

   H    chapter         
behaviours described in three items used to m  ,  ,   , 

  ,  /    .  
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T   Component matrix Principal Components Analysis of compliance 
behaviours 

Item  C  1 C  2 
 Social Distancing Hygiene 
1   avoided touching my face .37 58 

  coughed and snee ed into my elbow and or used a 
handkerchief .30 6  

  washed my hands more often and longer .26 67 
 hen not at home  kept the advised distance between 

myself and others 59 .17 

  did not meet with others unless it was strictly 
necessary 77 -.35 

  only went outside if it was strictly necessary 7  -.29 
  did not shake hands 5  .10 
  did not visit others have not had visitors 76 -.30 

9   have not visited elderly people or people who are 
vulnerable for health reasons  -.03 

 
We also conducted PCA’s on the separate country samples. In eight out of ten 

countries, parallel analysis confirms that two factors should be retained. In two countries, 
the parallel analysis indicates that one component should be retained: Spain and Ireland. 
Looking closely at these country sub-group samples, our interpretation is that the one-
factor structure arises in the Spanish sample due to Spanish students indicating high 
compliance on both social distancing and hygiene items, meaning that all items load 

 ( .40)    .  I ,        
           ( .40)   

first component. These two hygiene-related items load highly on the second component, 
which seems to hint at a two-factor structure. The somewhat divergent pattern in the Irish 
sub-sample may be caused by the relatively small sample size of Irish students (N=100).  

To check whether compliance behaviours can be understood as a similar two-
dimensional construct across countries, we compared item loadings on the first two 
principal components of each country with the pattern of loadings extracted for the whole 
sample. This is done by following the procedure advised by researchers dealing with 
evaluation of degree of cross-cultural replication (M C   ., 1996    V   
L , 1997). The procedure involves orthogonal Procrustes rotation, followed by 
computation of congruence coefficients which quantifies in which degree components are 

. V            T   
coefficient of agreement (   V   L , 1997). The results presented in Table 2.3 
indicate high cross-  . T        ( .95, 

 ),        I   ( .85,  
simil ),         S   ( .85,  

) (Lorenzo-S    B , 2006). The latter finding is in line with the one-
dimensional structure found in Spain using Horn’s parallel analysis. Component matrices 
per country are presented as supplementary material (Table S2.4).  

 
 

Table  T ’  P    
Country C  1 

Social Distancing 
C  2 
Hygiene 

BE 1.00 1.00 
COL .98 .99 
ESP .76 .43 
FR 1.00 .96 
IND .98 .99 
IRL .97 .90 
IT .99 .99 
NL .99 .99 
PRT .98 .98 
SWE .99 .99 

 
Using the outcomes of the PCA, composite continuous scores can be created by 

          . B      
       : S  D  (  4-9) 
 H  (  1-3). I        S  D  

   ( =.73)      H    
 ( =.52). T    y results from the small number of items related 

 H     . 
Relating the item-average composite measures of Social Distancing and Hygiene 

              
correlated (r=.21). 

S  D   H     

U         S  D   
H     PCA,         
in different . ,           

        . 
T              

      S  D  and Hygiene among all students in a 
country in Figure 2.1,   H    Y-    S  D  
on the X- ,           . 
The figure reveals several groupings of countr    . T   
that student populations across countries cannot simply be placed on a continuum of 

   S  D   H ,       
     . The right corner of Figure 2.1    
   S ,    S  D        

H ,     -factor structure of the compliance measure found in this 
.              

behaviours: Colombia, France, Ireland, India,  P . S    N  
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are both ‘outliers’ in terms of a relatively lower Social Distancing. Students in Sweden 
exhibit on average a higher level of Hygiene compared to students in all other countries 
except Spain. Students in Italy and Belgium comply strictly with Social Distancing, but 
more weakly with Hygiene. Results of one-way ANOVA tests of the mean differences 
between countries are present in supplementary materials (Table S2.5). 

 

Figure 1 V   S  D     H    
  

Component   Total BE COL ESP FR IND IRE IT NL PRT SWE 
Social 
Distancing 

M 4.26 4.31 4.41 4.61 4.27 4.47 4.33 4.5 3.8 4.44 3.65 
SD 0.66 0.61 0.59 0.53 0.69 0.54 0.65 0.51 0.69 0.57 0.72 

Hygiene 
M 3.96 3.84 4.06 4.24 4.09 4.10 4.10 3.87 4.00 4.10 4.15 
SD 0.72 0.74 0.71 0.71 0.69 0.72 0.56 0.78 0.66 0.65 0.59 

 
We calculated the intraclass   (ICC)     

in students’ self-reported behaviour that can be attributed to the different country 
clusters, as opposed to variation between individual students regardless of country of 
residence8. Using Maximum Likel ,  ICC    H    .024.  
S  D   ICC   : .18. T      
explains more of the variation in compliance with Social Distancing than with Hygiene. 

 
8 We note that ICC estimates may be unreliable due to the low number of countries in our sample (Bryan & Jenkins, 
2016). 

 
 

Two plausible reasons for this are (i) cross-national differences in regulations mainly differ 
regarding Social Distancing, not regarding Hygiene, and (ii) in our data, items related to 
Hygiene exhibited smaller variability and higher values in general. 

Explaining Social Distancing and Hygiene 

Table 2.4       S  D  
(M  1  2)  H  (M  3  4)9. M  1  3      
except compliance with the other type of behaviour, which is added in mod  2  4, 
respectively. All models include country dummies (not displayed), with Dutch students 
as the reference group. The coefficients for ‘Too Few Measures’ and ‘Too Many Measures’ 
are estimated against the reference category ‘Right Amount of Measures’. 

We find ‘Taking measures seriously’ to be positively related to both Social 
Distancing (B=0.26, p .001) and Hygiene (B=0.17, p .001). Students that feel that ‘Too 
few measures’ are being taken to decrease the spread of COVID-19     
comply with both Social Distancing (B=0.12, p .001) and Hygiene (B=0.07, p .001), 
compared to students reporting ‘Right Amount of Measures’. Students that report ‘Too 
many measures’ have been taken are slightly less compliant when it comes down to Social 
Distancing (B=-0.02, p=.047),     R  A   
Measures’. However, this result becomes insignificant when adding Hygiene as a control 
variable to the model predicting Social Distancing (B=-0.02, p=.062).    
Hygiene, perceiving that too many measures are taken compared to the right amount of 
measures does not affect compliance.  

We also find that students reporting higher descriptive social norms in one’s 
environment (having friends and family more strictly following the measures) are more 
likely to comply with Social Distancing (B=0.15, p .001)  H  (B=0.08, p .001).  

Regarding the control variables, we find students’ Age to be positively related to 
both Social Distancing (B=0.11, p .001)  H  (B=0.11, p<.001),     
(Social Distancing: B=0.05, p .001, H : B=0.11, p .001). Students in a relationship 
are somewhat less likely to comply with Social Distancing (B=-0.04, p .001)   
likely to comply with Hygiene (B=0.09, p .001). 

By ad  H   S  D       2  4 
of Table 2.4,            
predictors of each other but that the direction and strength of the relationships of the 
other predictor variables do not change much. Adjusted R2 shows only a small increase 

         :  .273  .287   
S  D  ,   .116  .134   H  . T   increase 
in adjusted R2 again suggests that the two types of behaviours are distinct. 

 
9 The same models estimated without international students were all but identical, except for the coefficient ‘Too Many 
M    2 (B=-0.03, p=.025    , B=-0.02, p=.062    ). 
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Table  M  r  a  ex  S  D   H  
 M  1 M  2 M  3 M  4 
Dependent 
Variable 
  

Social Distancing Social Distancing Hygiene Hygiene 

B SE p B SE p B SE p B SE p 
Age 0.11 0.001 .001 0.09 0.001 .001 0.11 0.001 .001 0.10 0.001 .001 
Female 0.05 0.01 .001 0.04 0.01 .001 0.11 0.02 .001 0.10 0.02 .001 
Relationship  -0.04 0.01 .001 -0.05 0.01 .001 0.09 0.02 .001 0.10 0.02 .001 
Taking Measures  
  Seriously 

0.26 0.01 .001 0.24 0.01 .001 0.17 0.01 .001 0.13 0.01 .001 

Too Few    
  Measures (=1) 

0.12 0.01 .001 0.11 0.01 .001 0.07 0.02 .001 0.05 0.02 .001 

Too Many  
  Measures (=1) 

-0.02 0.02 .047 -0.02 0.02 .062 -0.02 0.02 .203 -0.01 0.03 .305 

Descriptive Norm  0.15 0.01 .001 0.14 0.01 .001 0.08 0.01 .001 0.06 0.01 .001 
Social Distancing 

         
0.15 0.01 .001 

Hygiene 
   

0.13 0.01 <.001 
      

Adjusted R2 0.27     0.29    0.12     0.13   
N 7217   7201   7221   7201   

Note: C      . D            
    . B   .  

  D  

S    

           
showed that compliance with public health measures set by authorities during the 
COVID-19       : S  D   
H . D           COVID-19 

   ,          
   . T          

with each ,          
,      ,   . I   

: S  D          H . T   
that one cannot simply rank students as ‘more or less compliant with COVID-19  
( . . H   ., 2020  P   M , 2021). M ,     

   S  D   H   . C -samples 
              

   S  D   H          
     .         explains more 
    S  D    H . ,     

used variables - attitudes and descriptive norms -     ,  
    S  D . I    us studies, being male and 

being younger is negatively related to Social Distancing and especially Hygiene (B   
M , 2010    P , 2022). ,         
negatively related to Social Distancing, but positi    H . T   

 
 

indicate that compliance with public health related measures during the COVID-19 
pandemic cannot be reduced to one single composite measure, and that doing so may 
lead to poorer prediction of individuals’ compliance and problems in generating valid 
public health recommendations. 

Scientific contributions  

The contributions of this study are multiple. First, we show that Social Distancing 
and Hygiene are two distinct types of behaviours during the COVID-19 ,  
potentially also during other infectious diseases. With this finding we hope to inspire 
future research to study the behaviours separately and develop stronger predictive models 
for each behaviour. Assuming that compliance is unidimensional and/or mostly 
composed of behaviours related to “social” distancing is wrong and can result in missed 
opportunity to correctly identify possibly different antecedents of these different 
behavioural dimensions. Our findings show that compliance with public health measures 
is best viewed as a multidimensional construct and this directly implies that both 
dimensions should be taken into account to design effective strategies, and when 
investigating, theorizing, and modelling compliance (and pandemic related outcomes) 
(Aleta  ., 2020  B   ., 2021). Once identified, it is important to recognize that 
behaviours captured by each dimension are likely different in many aspects: Social 
Distancing behaviours require more conscious deliberation, while Hygiene behaviours are 
generally more automatic. Further, our analyses show these behaviours to be differently 
related to theoretically relevant predictors. While we show that Social Distancing and 
Hygiene levels are independent, the combination of these behaviours on individual level 
affects the individual exposure and infection risk differently. Ideally, both Social 
Distancing and Hygiene should be high, and one cannot compensate for the lack of the 
other. High Social Distancing but low Hygiene still puts a person at risk for an infection 
since it is unrealistic that people can completely and absolutely distance themselves from 
others for prolonged periods of time. Importantly, while we can assume individuals have 
a high control over Hygiene by performing certain behaviours, their “social” distance 
depends not only on their own behaviours but also on the behaviours of people they have 
contact with. For example, if a student A with a high Social Distancing comes across a 

 B    S  D ,  c interaction will likely result in a less 
than optimal “social” distance between the two. The co-dependent nature of “achieved” 
Social Distancing in difference with Hygiene – people do not affect each other's hygiene 
directly – implies that while both behaviours will affect the spread of infection, their effect 
will be different and argues for more nuanced models of infection spread. Therefore, 
showing that compliance is “made up” by two behaviours gives important inputs for 
modelling the spread of disease. 

Second, we show that attitudes towards public policy and descriptive norms are 
more predictive of Social Distancing than for Hygiene. Given that Hygiene related 
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Table  M  r  a  ex  S  D   H  
 M  1 M  2 M  3 M  4 
Dependent 
Variable 
  

Social Distancing Social Distancing Hygiene Hygiene 

B SE p B SE p B SE p B SE p 
Age 0.11 0.001 .001 0.09 0.001 .001 0.11 0.001 .001 0.10 0.001 .001 
Female 0.05 0.01 .001 0.04 0.01 .001 0.11 0.02 .001 0.10 0.02 .001 
Relationship  -0.04 0.01 .001 -0.05 0.01 .001 0.09 0.02 .001 0.10 0.02 .001 
Taking Measures  
  Seriously 

0.26 0.01 .001 0.24 0.01 .001 0.17 0.01 .001 0.13 0.01 .001 

Too Few    
  Measures (=1) 

0.12 0.01 .001 0.11 0.01 .001 0.07 0.02 .001 0.05 0.02 .001 

Too Many  
  Measures (=1) 

-0.02 0.02 .047 -0.02 0.02 .062 -0.02 0.02 .203 -0.01 0.03 .305 

Descriptive Norm  0.15 0.01 .001 0.14 0.01 .001 0.08 0.01 .001 0.06 0.01 .001 
Social Distancing 

         
0.15 0.01 .001 

Hygiene 
   

0.13 0.01 <.001 
      

Adjusted R2 0.27     0.29    0.12     0.13   
N 7217   7201   7221   7201   
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indicate that compliance with public health related measures during the COVID-19 
pandemic cannot be reduced to one single composite measure, and that doing so may 
lead to poorer prediction of individuals’ compliance and problems in generating valid 
public health recommendations. 

Scientific contributions  

The contributions of this study are multiple. First, we show that Social Distancing 
and Hygiene are two distinct types of behaviours during the COVID-19 ,  
potentially also during other infectious diseases. With this finding we hope to inspire 
future research to study the behaviours separately and develop stronger predictive models 
for each behaviour. Assuming that compliance is unidimensional and/or mostly 
composed of behaviours related to “social” distancing is wrong and can result in missed 
opportunity to correctly identify possibly different antecedents of these different 
behavioural dimensions. Our findings show that compliance with public health measures 
is best viewed as a multidimensional construct and this directly implies that both 
dimensions should be taken into account to design effective strategies, and when 
investigating, theorizing, and modelling compliance (and pandemic related outcomes) 
(Aleta  ., 2020  B   ., 2021). Once identified, it is important to recognize that 
behaviours captured by each dimension are likely different in many aspects: Social 
Distancing behaviours require more conscious deliberation, while Hygiene behaviours are 
generally more automatic. Further, our analyses show these behaviours to be differently 
related to theoretically relevant predictors. While we show that Social Distancing and 
Hygiene levels are independent, the combination of these behaviours on individual level 
affects the individual exposure and infection risk differently. Ideally, both Social 
Distancing and Hygiene should be high, and one cannot compensate for the lack of the 
other. High Social Distancing but low Hygiene still puts a person at risk for an infection 
since it is unrealistic that people can completely and absolutely distance themselves from 
others for prolonged periods of time. Importantly, while we can assume individuals have 
a high control over Hygiene by performing certain behaviours, their “social” distance 
depends not only on their own behaviours but also on the behaviours of people they have 
contact with. For example, if a student A with a high Social Distancing comes across a 

 B    S  D ,  c interaction will likely result in a less 
than optimal “social” distance between the two. The co-dependent nature of “achieved” 
Social Distancing in difference with Hygiene – people do not affect each other's hygiene 
directly – implies that while both behaviours will affect the spread of infection, their effect 
will be different and argues for more nuanced models of infection spread. Therefore, 
showing that compliance is “made up” by two behaviours gives important inputs for 
modelling the spread of disease. 

Second, we show that attitudes towards public policy and descriptive norms are 
more predictive of Social Distancing than for Hygiene. Given that Hygiene related 
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behaviours are less salient (less visible) than behaviours related with Social Distancing, 
more routinized (automatic), and less problematized and discussed in the media, it is not 
surprising that they showed to be less strongly connected with attitudes and norms. It is 
highly possible that thinking about the recommendations and restrictions related to 
COVID-19        ,   
reported attitudes and descriptive norms are more closely related with these behaviours 
than with Hygiene. Social distancing behaviours are more easily (and correctly) 
observable. In contrast, Dickie et al.(2018)       

           . 
However, higher   Social Distancing       he more 

        Hygiene (     
    ). T       

     .     r 
   (        )      

   ,            
  . ,    S  D   H ne are distinct 

           
   . P        

    ,     ,  
         , 

behavioural norms and intentions related to e.g., alcohol abstaining (C   ., 1999), 
healthy eating (C   ., 2002) or condom use (Montanaro & Brya , 2014). With the 

     ,         
over time; e.g.,            

 .       authorities,      
             
  . P         

improve attitudes, e.g., by using attitudinal argumentation (A   ., 2007), and 
descriptive norms, e.g.,           

       -compliant groups. Our results should 
              

         (M   ., 2011  
V   , 2006). Moreover, they tentatively suggest that interventions aimed 
at enhancing Social Distancin         
norms than interventions aimed at enhancing Hygiene.  

Third, our study is based on a rather       
previously conducted on compliance during the COVID-19 .     
distinction between Social Distancing and Hygiene both in the overall sample as well as 

    - . I        
 (I   S )      PCA, dicating that 

 
 

Social Distancing and Hygiene are more related for students in these countries. This is 
likely explained by high levels of both Social Distancing and Hygiene in Spain and by a 
relatively small sample size (N=100)  I ,       I  

          . I  ,    -
level we can conclude that the Social Distancing-Hygiene distinction is present and 

. T  , our findings provide cues to scholars and public health officials 
interested in modelling the individual compliance and the spread of the disease and 
devising applicable interventions to uphold prescribed recommendations and 
restrictions. 

Limitations and future research 

Results of our study should be interpreted acknowledging the timing of data 
. T    A  2020         COVID-19 . 

P      H   S  D     , 
while we implicitly model Social Distancing and Hygiene in this study as stable traits. We 

       ,    . 
         , sing not 

only self-reported behaviours - which are likely affected by social desirability to a certain 
degree - but also measures of actual behaviours. Such approach would also reduce the 
common method bias of a single survey being used to measure all variables of interest 
self-reported by the participants at the same point in time (P   ., 2003). , 

           , . ., whether they live in a 
large city or small town. Future research should investigate whether there are differences 
in compliance between students living in rural versus urban areas.  

A strength of this study comes from the fact that we collected data on samples of 
students in ten different countries at a simultaneous relevant p   . Y ,   
not able to avoid self-  ,         
underrepresented. While we assume that their underrepresentation did not affect the 
findings about the dimensionality of compliance in any  ,    
that due to the range restriction in our dependent variable the investigated predictor 
variables could have been compromised. Future data collection efforts should try to secure 
the participation of students such that those who are not complying highly are 
incentivised to participate.  

We identified two distinct dimensions of compliance and investigated them 
using attitudes and descriptive norm variables. We hope that future research will build on 
our findings and use more elaborate models of behaviours of interest distinguishing 
between Social Distancing and Hygiene. A logical step would be to validate key constructs 
from central theories of health behaviours such as perceived behavioural control as in the 
Theory of Planned Behaviour (A   ., 2007),      

    COVID-19     H  B  M  (   B , 
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behaviours are less salient (less visible) than behaviours related with Social Distancing, 
more routinized (automatic), and less problematized and discussed in the media, it is not 
surprising that they showed to be less strongly connected with attitudes and norms. It is 
highly possible that thinking about the recommendations and restrictions related to 
COVID-19        ,   
reported attitudes and descriptive norms are more closely related with these behaviours 
than with Hygiene. Social distancing behaviours are more easily (and correctly) 
observable. In contrast, Dickie et al.(2018)       
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Social Distancing and Hygiene are more related for students in these countries. This is 
likely explained by high levels of both Social Distancing and Hygiene in Spain and by a 
relatively small sample size (N=100)  I ,       I  

          . I  ,    -
level we can conclude that the Social Distancing-Hygiene distinction is present and 

. T  , our findings provide cues to scholars and public health officials 
interested in modelling the individual compliance and the spread of the disease and 
devising applicable interventions to uphold prescribed recommendations and 
restrictions. 

Limitations and future research 

Results of our study should be interpreted acknowledging the timing of data 
. T    A  2020         COVID-19 . 

P      H   S  D     , 
while we implicitly model Social Distancing and Hygiene in this study as stable traits. We 

       ,    . 
         , sing not 

only self-reported behaviours - which are likely affected by social desirability to a certain 
degree - but also measures of actual behaviours. Such approach would also reduce the 
common method bias of a single survey being used to measure all variables of interest 
self-reported by the participants at the same point in time (P   ., 2003). , 

           , . ., whether they live in a 
large city or small town. Future research should investigate whether there are differences 
in compliance between students living in rural versus urban areas.  

A strength of this study comes from the fact that we collected data on samples of 
students in ten different countries at a simultaneous relevant p   . Y ,   
not able to avoid self-  ,         
underrepresented. While we assume that their underrepresentation did not affect the 
findings about the dimensionality of compliance in any  ,    
that due to the range restriction in our dependent variable the investigated predictor 
variables could have been compromised. Future data collection efforts should try to secure 
the participation of students such that those who are not complying highly are 
incentivised to participate.  

We identified two distinct dimensions of compliance and investigated them 
using attitudes and descriptive norm variables. We hope that future research will build on 
our findings and use more elaborate models of behaviours of interest distinguishing 
between Social Distancing and Hygiene. A logical step would be to validate key constructs 
from central theories of health behaviours such as perceived behavioural control as in the 
Theory of Planned Behaviour (A   ., 2007),      
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1984). Future research should also go beyond internal beliefs and intentions towards also 
considering unconscious priming and situational cues in changing automatic and habitual 
behaviours (S , 2011). Measuring the behaviour or attitudes of close social contacts 
would also allow more precise insights about the mechanism of social influence in 
compliance behaviours. Finally, there are opportunities in widening the theoretical 
framework by incorporating other relevant theories from the field of social psychology 
(e.g., social identity theory and COVID-19 (Jetten  ., 2020) for psychological science 
to make valuable contributions in understanding and addressing the challenges arising 
from the pandemic.
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1984). Future research should also go beyond internal beliefs and intentions towards also 
considering unconscious priming and situational cues in changing automatic and habitual 
behaviours (S , 2011). Measuring the behaviour or attitudes of close social contacts 
would also allow more precise insights about the mechanism of social influence in 
compliance behaviours. Finally, there are opportunities in widening the theoretical 
framework by incorporating other relevant theories from the field of social psychology 
(e.g., social identity theory and COVID-19 (Jetten  ., 2020) for psychological science 
to make valuable contributions in understanding and addressing the challenges arising 
from the pandemic.
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Table S 5 O -  ANOVA’  t  m -    b  
 

    Mean difference    
Social Distancing 

Mean difference      
Hygiene Country 

NL BE -0.51  0.16  
 PRT -0.64  -0.10  
 ESP -0.81  -0.24  
 IND -0.67  -0.10 
 FR -0.47  -0.09 
 SWE 0.15  -0.15  
 IT -0.70  0.13 
 IRE -0.53  -0.10 
  COL -0.61  -0.06 
BE PRT -0.12  -0.26  
 ESP -0.29  -0.40  
 IND -0.15  -0.26  
 FR 0.04 -0.25  
 SWE 0.67  -0.31  
 IT -0.19  -0.03 
 IRE -0.02 -0.26  
  COL -0.09 -0.22  
PRT ESP -0.17  -0.14 
 IND -0.03 0.01 
 FR 0.16  0.01 
 SWE 0.79  -0.05 
 IT -0.07 0.24  
 IRE 0.11 0.00 
  COL 0.03 0.04 
ESP IND 0.14 0.14 
 FR 0.33  0.15 
 SWE 0.96  0.08 
 IT 0.10 0.37  
 IRE 0.28  0.14 
  COL 0.20  0.17 
IND FR 0.19  0.01 
 SWE 0.82  -0.06 
 IT -0.04 0.23  
 IRE 0.14 0.00 
  COL 0.06 0.03 
FR SWE 0.63  -0.07 
 IT -0.23  0.22  
 IRE -0.06 -0.01 
 COL -0.13 0.02 
SWE IT -0.86  0.28  
 IRE -0.68  0.05 
 COL -0.76  0.09 
IT IRE 0.17 -0.23 
 COL 0.10 -0.20 
IRE COL -0.08 0.04 

 

Note: : p .01  : p .05  : p .10 
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Table S 5 O -  ANOVA’  t  m -    b  
 

    Mean difference    
Social Distancing 

Mean difference      
Hygiene Country 

NL BE -0.51  0.16  
 PRT -0.64  -0.10  
 ESP -0.81  -0.24  
 IND -0.67  -0.10 
 FR -0.47  -0.09 
 SWE 0.15  -0.15  
 IT -0.70  0.13 
 IRE -0.53  -0.10 
  COL -0.61  -0.06 
BE PRT -0.12  -0.26  
 ESP -0.29  -0.40  
 IND -0.15  -0.26  
 FR 0.04 -0.25  
 SWE 0.67  -0.31  
 IT -0.19  -0.03 
 IRE -0.02 -0.26  
  COL -0.09 -0.22  
PRT ESP -0.17  -0.14 
 IND -0.03 0.01 
 FR 0.16  0.01 
 SWE 0.79  -0.05 
 IT -0.07 0.24  
 IRE 0.11 0.00 
  COL 0.03 0.04 
ESP IND 0.14 0.14 
 FR 0.33  0.15 
 SWE 0.96  0.08 
 IT 0.10 0.37  
 IRE 0.28  0.14 
  COL 0.20  0.17 
IND FR 0.19  0.01 
 SWE 0.82  -0.06 
 IT -0.04 0.23  
 IRE 0.14 0.00 
  COL 0.06 0.03 
FR SWE 0.63  -0.07 
 IT -0.23  0.22  
 IRE -0.06 -0.01 
 COL -0.13 0.02 
SWE IT -0.86  0.28  
 IRE -0.68  0.05 
 COL -0.76  0.09 
IT IRE 0.17 -0.23 
 COL 0.10 -0.20 
IRE COL -0.08 0.04 

 

Note: : p .01  : p .05  : p .10 



Chapter 2

46

 
 

6  Data availability 
Research data that was used for the study and a codebook explaining all variables 
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related to risky behaviours and negative outcomes such as high-risk sexual behaviour, 
obesity, substance abuse and gambling (B   M , 2004  S   ., 2005). 
A concept related to impulsivity is ‘delay discounting’, which relates to preferences for 
immediately available rewards over larger rewards that are available later (A , 1975). 
Delay discounting is often measured using behavioural tasks (B. R , 2006) that 
capture individuals’ tendencies to devalue temporally distant rewards even though they 
are more valuable than the immediately available benefits (M   B , 2010). T  
personality construct of impulsivity is often gauged using self-report measures such as the 
B  I  S  (BIS) (B , 1959  P   ., 1995). B   
discounting and impulsivity are associated with a lack of foresight and with ignoring the 
future consequences of behaviour, and as such, delay discounting is often regarded as an 

  . H ,        -
reported impulsivity and behavioural tasks that assess delay discounting (Bern   ., 
2019  B. R , 2006). T         

    . 
During widespread pandemics such as the COVID-19 ,    

deliberation and a tendency toward risky behaviours could lead to impulsive persons 
      . T        

            .  
example, such individuals may place a higher value on socialization obtained through 
noncompliance than on the potential long-term reward of fewer restrictions obtained 

  . C ,       
higher discount rates could be more likely to violate public health measures and therefore 
be more prone to becoming infected with and spreading the COVID-19 . 

Given the novelty of the situation, there is hardly any evidence on the 
relationship between impulsivity and compliance with COVID-19 . T   
(      )        -
reported impulsivity and compliance, all showing a strong negative association (Alper et 

., 2021    ., 2020   R   ., 2020).    . (2020) and Van 
R   . (2020) focused solely on social distancing and stay-at-home measures, Alper 

 . (2021)          . I    
studies, impulsivity was not the main variable of interest, and the results were based on 

      . 
S      expectations of a negative relationship 
   . S       ADHD, 

both associated with high levels of impulsivity, are related to lower compliance with the 
measures and with risk of COVID-19 .  , M   . (2021) found 

  ADHD      COVID-19 ,       
lower ability to comply with COVID-19       

 ADHD. O     gher levels of psychopathy to low compliance 
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with the measures and even an intent to knowingly expose others to risk (B , 2021  
N   ., 2020  O C   ., 2021). Finally, Miguel et al. (2021) showed that people 
who followed all types of measures exhibited fewer traits related to antisocial personality 
disorder than people who followed none of the measures. 

Delay discounting has been used to explain many of the contradictory choices 
that people make. Specifically, time preferences play a role in choices that involve 
behaviours with delayed (long- )    ( - ) ,  
example, the choice to resist the instant gratification of smoking another cigarette in 
exchange for the long-term benefit of staying healthy. Higher discount rates have been 
used to explain a range of maladaptive behaviours, such as substance use, overeating, 
problem gambling and low treatment adherence (B   M , 2001  S   ., 
2018    ., 2008). 

These choice dilemmas a         2020 
COVID-19 . N     COVID-19   -term 

 (          )    -
term costs of compliance but leads to adverse long-term consequences (such as becoming 

    )   -term rewards (such as staying 
      ). N   . (2022)—using hypothetical 

compliance decisions over time—showed that compliance follows a hyperbolic-like curve, 
decreasing over time, with steeper discounting rates when the stated likelihood of 

 COVID-19  . R , V  H   . (2020) showed that 
consideration of future consequences is positively related to compliance with measures 

  COVID-19   N . 

The current study 

O          . A    
  COVID-19     are in general much less 

severe (   M , 2020),     ur is 
important. Young people may need to think more about the consequences of their 
behaviour for the older people surrounding them than about the consequences for 
themselves. The increase in infections traced back to younger individuals at the start of 
the second wave across Europe and in the United States (T  E , 2020) also 
makes students a relevant demographic group to study. 

,  endations and restrictions set by governments can be 
divided into measures related to hygiene and measures related to social distancing.  
previous studies on compliance tend to construct composite measures of these 
behaviours, recent papers have shown that when studying compliance with public health 
restrictions surrounding pandemics, it is important to distinguish between compliance 
with measures related to social distancing and hygiene. This is because the level and 

 
 

antecedents of compliance with social distancing measures and compliance with hygiene 
measures are found to be different (B   M , 2010    ., 2020).  

In this study, we therefore investigated the link between self-reported impulsivity 
and delay discounting on the one hand and compliance with social distancing and hygiene 

      . B      
above, we formulated the following four hypotheses concerning compliance with 
governmental measures during the first wave   2020 COVID-19 : 
 

1a  elf-reported impulsivity is negatively related to compliance with social distancing 

measures  

1b  elf-reported impulsivity is negatively related to compliance with hygiene measures  

a  he temporal discount rate is negatively related to compliance with social distancing 

measures  

b  he temporal discount rate is negatively related to compliance with hygiene measures  

  Methods 

Participants 

I       COVID-19  (  17-19 2020),   
questionnaire was distributed among university students in ten . T   
study uses data on students in seven of these countries11: B , , I , I , 
the Netherlands, Sweden,  P . O     6,759   

 . T       I  R  B   
E  U  R            13 
consecutive day       . S     

    E , D   ,       
   . A           

  . 
O  ,   22.76   (  , SD, 5.84). A 

  61.7   ,          
   E    . I    es is 

presented in supplementary material (T  S3.2). 
   

 
11          S , C ,  I    ( )      S ish 

 (S   C )       ( )        I  
 E   (            ).  
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Measures 

Compliance with social distancing and hygiene measures 

Compliance behaviou     9 . P    
              

of behaviou :       (   ., 
2020). T       6 ,     

  3 . S         ( )    
     1 (  )  5 (  ). E    

   I only went outside if it was strictly necessary’ and ‘When outside 
I kept the advised distance between me and others’. T      I 
coughed and sneezed into my elbow and/or used a handkerchief’, ‘I washed my hands more 
often and longer’  I avoided touching my face’. T       
measure was good ( =.71),          
low ( =.52),        . S  , L ,  . 
(2020)       . 

Barratt Impulsiveness Scale-Brief (BIS-Brief) 

I      BIS-B   S   . (2013),   
    BIS-11 (P   ., 1995)   8 . S  

 . (2013)    ,     
   8-        BIS-B    
      . A      4-   

ranging from R /N ’ (1)  A  A /A ’ (4). H      
 . I       BIS-11      

(B   ., 2000)  D  (L   B , 2005)    . T  
         ( =.74). 

5-Trial Adjusting Delay Discounting Task 

T           ,    5-  
    (   B , 2014). T     

          (   B , 2014) 
    C   D  (C   D , 2016). I   ,   
      1000     500 
. T        3 ,         

        ,      
   (k).           (Koffarnus 

 B , 2014  Y   H , 2008).       
,    S3.1 (     B , 2014).  

 
 

Control variables 

We controlled for students’ age and gender, as these relate to both impulsivity 
and compliance with protective health behaviours (B   M , 2010  C   ., 
2012). A              (0: ale, 
1: ).              

      . S      
of behaviour (C   , 2004), and studies have shown that they play an 

      COVID-19  (  R   ., 2020). 
The social norm was measured with the question ‘To what extent do your family and friends 
strictly follow the measures related to the coronavirus?’ with a 7-  L   (1= T  
do not follow the measures at all’ – 7= T     ). M   

  1.5          12. 

      Results 
   , C ’s alpha values and correlations in 

Table 3.1. I          supplementary material 
(Table S.3.2). I  ,    COVID-19      
high, especially for social distancing behaviou . S -reported impulsivity as measured by 

 BIS-Brief correlated negatively with both social distancing and hygiene compliance, 
whereas the discount rate correlated positively with social distancing and hygiene 

. I    unt rate were not statistically related, in line with 
prior studies (M L   O , 2007  B. R , 2006). 

Table 1 D   C ’    orrelations of total s  
(N 6 759  

  M SD  1 2 3 4 5 6 
1. S    4.23 0.66 .71 -      
2. H   3.94 0.72 .52 .18 -     
3. BIS-B  I  1.99 0.46 .74 -.12 -.15 -    
4. D   - ln(k) -5.82 1.85 - .07 .05 -.02 -   
5. A  22.76 5.84 - .12 .11 -.12 .03 -  
6.  (1= ) 0.62 0.49 - .09 .12 .01 .07 -.03 - 
7. S   5.56 1.10 - .23 .12 -.10 .04 .04 .03 

Note:     0.02       5  . =C   
 
To test our hypotheses, we conducted regression analyses with social distancing 

compliance (Table 3.2)        (T  3.3). 
A          (    

 
12 R   50              . The average 
values of the pooled estimates and regression coefficients were almost identical to the results from the nonimputed 

. 
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regr  ).         (  1),  
    (  2),      (  3).   

      (  3, T  3.2  3.3). 
Confirming ou    , 1   1 ,    -  

         (B=-0.10, p .001) 
   (B=-0.12, p .001). H ,     2   2 , 

the discount rat   —  —related to both social distancing 
 (B=0.03, p=.004)    (B=0.03, p=.008). 

T   R          

 
M  1 

Social Distancing 
M  2 

Social Distancing 
M  3 

Social Distancing 
  B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.13 (0.02) .001 -0.12 (0.02) .001 -0.10 (0.02) .001 
Discount rate - ln(k) 0.05 (0.004) .001 0.04 (0.004) .001 0.03 (0.004) .004 
Age   0.09 (0.001) .001 0.08 (0.001) .001 
Gender   0.09 (0.02) .001 0.09 (0.02) .001 
Social norm     0.19 (0.01) .001 
N 6,686  6,598  6,593  
Adjusted R2 0.15  0.16  0.19  

Note: B   . A     ,    , D    
   .  

T   R   a       

  M  1 
H  

M  2 
H  

M  3 
H  

  B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.15 (0.02) .001 -0.13 (0.02) .001 -0.12 (0.02) .001 
Discount rate - ln(k) 0.05 (0.005) .001 0.03 (0.005) .004 0.03 (0.005) .008 
Age   0.11 (0.002) .001 0.11 (0.002) .001 
Gender   0.15 (0.02) .001 0.14 (0.02) .001 
Social norm     0.09 (0.01) .001 
N 6,688  6,601  6,595  
Adjusted R2 0.05  0.08  0.09  
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crisis, it was recognized that the pandemic was likely to cause a financial crisis for many 
people. Hence, increased COVID-19 d stress may have affected both compliance and 
negative expectations related to COVID-19-induced financial insecurity. Consequently, 
students with more worries could be more inclined to forsake a larger financial gain in the 
future for a smaller gain in the present13. 

Long-term versus short-term benefits. Given the uniqueness of the COVID-19 
pandemic, it was surrounded by a lot of uncertainty regarding its duration. It is possible 
that students did not perceive compliance to have benefits only in the long run but rather 
on a more short-term. As governments put emphasis on the short-term benefits of 
compliance in their communication (e.g., ‘The more we comply with the measures, the 
sooner we will be out of the pandemic’) students could have had the idea that the 
objectives would be reached soon. If the benefits of compliance were perceived to occur 
rather sooner than later, this would mean that they were to be discounted less. 

Statistical artifact(s). While the analyses conducted on the subgroups within our 
sample did not provide a strong indication of the existence of opposite relationships 
within groups, something which is known as Simpson’s paradox (S , 1951), there 
could be other unobserved factors that affect the relationship between compliance and 
discount rate in different subgroups in our data. There could for example be an 
unmeasured country-level variable related to public health, standards of living or culture 
that moderates the relationship between the discount rate and compliance (Strimling et 

., 2018). Finally, since our sample was not random or representative, but relied on a 
voluntary participation, the existence of a (self) selection in respect to one or more 
variables is possible, which in turn could have distorted observed associations (sometimes 
referred as collider bias, for more details see Griffith et al. (2020)). 

While this study is, to the best of our knowledge, the first to study the role of 
impulsivity and delay discounting in compliance with COVID-19    ge 
sample of students, it has limitations. The data were collected using an online survey with 
self-reported measures, which elicits social desirability bias among respondents. While 
anonymity was emphasized and the data were collected in an online environment, 
students could have overreported their compliance with public health measures.  Finally, 
the task that we used to assess the discount rate differs from the decision to comply with 
COVID-19    . ,    -related instead of a health-
related discounting task (B   ., 2016). This may be problematic as discount 
rates for money and health have not always been found to be universal (A , 2012). As 
compliance could be seen as a preventive health-behaviour, a health-related discount rate 
could have been better at describing time preferences related to compliance. Second, the 
discount rate task assessed decisions in the individual domain, while the decision to 

 
13 In unreported regression models, we included a control variable capturing ‘How did/does the current coronavirus 
crisis affect your financial security  (L  , 1-5), ch was negatively correlated to the discount rate (r=-.12). 
However, all results remained almost identical when controlling for changes in financial security. 

 
 

comply with COVID-19-related measures entail trade-offs between an individual’s own 
benefits and the societal benefits, a classical collective action dilemma. Studies show that 
dilemmas containing a social element decrease individuals’ discount rates (Bickel et al., 
2012  C   ., 2013). Third, studies have shown an asymmetry in discount rates 
between gains and losses (   ., 2007). In our study, we assessed discounting in 
the gains domain while the trade-off surrounding compliance involves potential losses. 
Future research could shed light on this issue by using tasks that involve domains and 
contexts more similar to the pandemic situation, such as health-related delay discounting 
tasks (B   ., 2016) or tasks involving a social element (B   ., 2012  
Char   ., 2013). 

In conclusion, we found a consistent negative link between the personality trait 
of impulsivity and compliance with COVID-19 . C    ,  
also found a positive but weak link between the discount rate and compliance, which 
warrants further research. These opposing results underline the fact that self-reported 
impulsivity and delay discounting are distinct concepts and should not be used 
interchangeably. Policy makers could take these findings into account to communicate 
messages in a more tailored and targeted manner. As more impulsive individuals rarely 
engage in extensive forethought, emphasizing the consequences of noncompliance or 

     ( . .,  )  be warranted to 
decrease the increased risk of high-impulsivity individuals to engage in risky behaviour 
during widespread pandemics. 
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benefits and the societal benefits, a classical collective action dilemma. Studies show that 
dilemmas containing a social element decrease individuals’ discount rates (Bickel et al., 
2012  C   ., 2013). Third, studies have shown an asymmetry in discount rates 
between gains and losses (   ., 2007). In our study, we assessed discounting in 
the gains domain while the trade-off surrounding compliance involves potential losses. 
Future research could shed light on this issue by using tasks that involve domains and 
contexts more similar to the pandemic situation, such as health-related delay discounting 
tasks (B   ., 2016) or tasks involving a social element (B   ., 2012  
Char   ., 2013). 

In conclusion, we found a consistent negative link between the personality trait 
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also found a positive but weak link between the discount rate and compliance, which 
warrants further research. These opposing results underline the fact that self-reported 
impulsivity and delay discounting are distinct concepts and should not be used 
interchangeably. Policy makers could take these findings into account to communicate 
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5      Supplementary material 

S 1 - 5-Trial Adjusting Delay Discounting Task 

T     ,    5-trial adjusting delay discounting task 
(   B , 2014). As stated, in this task, students make five consecutive 

    1000     500 . T    
    3 ,   delay is increased or decreased based on previous choices 

made until reaching the ‘indifference delay’, which is used to calculate the discount rate 
(k). A    ,         . 
This is used        50  (ED50). A   ,    
has lost half of its subjective value (   B , 2014). To derive estimates of the 
discount rate, a hyperbolic discounting model is used (M , 1987): 
 

𝑉𝑉 =  𝐴𝐴
(1 + 𝑘𝑘𝑘𝑘)  

 
V         (  ), A    

, D   ,  k is a parameter that reflects the discount rate. Higher values 
of k reflect a faster devaluation of the delayed reward and thus greater impulsivity. 

ED50     (D)      (V)      
 (A). T    (ED50)           k 

    (1/ED50).        the discount rate 
(   B , 2014  Y   H , 2008). 
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S 1 - 5-Trial Adjusting Delay Discounting Task 

T     ,    5-trial adjusting delay discounting task 
(   B , 2014). As stated, in this task, students make five consecutive 

    1000     500 . T    
    3 ,   delay is increased or decreased based on previous choices 

made until reaching the ‘indifference delay’, which is used to calculate the discount rate 
(k). A    ,         . 
This is used        50  (ED50). A   ,    
has lost half of its subjective value (   B , 2014). To derive estimates of the 
discount rate, a hyperbolic discounting model is used (M , 1987): 
 

𝑉𝑉 =  𝐴𝐴
(1 + 𝑘𝑘𝑘𝑘)  

 
V         (  ), A    

, D   ,  k is a parameter that reflects the discount rate. Higher values 
of k reflect a faster devaluation of the delayed reward and thus greater impulsivity. 
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S  - R  a   c  samples 

We conducted the same regression analyses as in Tables 3.2  3.3    
 . T      T  S3.3.1  S3.3.7     

              . 
Due to the smaller sample sizes, only some relationships exhibited p-   .05. 

T          
    ,  -   .05       

samples, and most pronounced in the French sample (B=-0.28, SE=0.10, p .001). T  
-          , 

 p-   .05        . T   
         both social 
   . 

     ,        
discount rate and social distancing compliance (p .05)        

. T              S  
(B=0.19, SE=0.03, p .01)  I   (B=0.21, SE=0.03, p=.04)     

     . T          
     (p>.10). T       

             
 ,    B     p-   .05 (B=0.04, 

SE=0.01, p=.03). T           
  COVID-19         

            . 

T  S 1 R  a  – sample:  N  
 Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-B  I  -0.12 (0.04) .001 -0.03 (0.04) .40 
Discount rate - ln(k) 0.09 (0.01) .001 0.04 (0.01) .19 
Age 0.06 (0.01) .002 0.04 (0.01) .24 
Gender 0.16 (0.04) .06 0.17 (0.04) .001 
Social norm 0.27 (0.02) .001 0.14 (0.02) .001 
N 1,067  1,069  
R2 0.14   0.05   

Note: B   .  

 

 
 

Table S  R  a  – mple: B  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.10 (0.02) .001 -0.16 (0.03) .001 
Discount rate - (k) 0.03 (0.01) .04 0.04 (0.01) .03 
Age 0.11 (0.002) .001 0.13 (0.002) .001 
Gender 0.08 (0.02) .001 0.15 (0.03) .001 
Social norm 0.18 (0.01) .001 0.10 (0.01) .001 
N 3,558  3,561  
R2 0.07   0.09   

Note: B   .  

Table S  R  a  – ample: P  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.08 (0.03) .041 -0.10 (0.04) .001 
Discount rate - (k) -0.04 (0.01) .14 0.03 (0.01) .26 
Age 0.06 (0.003) .04 0.12 (0.003) .001 
Gender 0.07 (0.03) .02 0.12 (0.04) .001 
Social norm 0.20 (0.02) .001 0.04 (0.02) .16 
N 1,235  1,231  
R2 0.06   0.04   

Note: B   .  

Table S  R  a  – ample: F  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.28 (0.10) .001 -0.10 (0.10) .15 
Discount rate - (k) 0.02 (0.03) .81 0.002 (0.03) .98 
Age 0.06 (0.02) .35 -0.17 (0.02) .01 
Gender -0.01 (0.10) .92 0.15 (0.10) .03 
Social norm 0.24 (0.04) .001 0.19 (0.04) .01 
N 204  203  
R2 0.16   0.11   

Note: B is standardized beta.  

Table S 5 R  a  – ample: S  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.07 (0.11) .24 -0.15 (0.09) .02 
Discount rate - (k) 0.19 (0.03) .003 -0.02 (0.02) .75 
Age 0.16 (0.01) .01 -0.01 (0.01) .86 
Gender 0.02 (0.09) .80 0.21 (0.08) .001 
Social norm 0.11 (0.04) .09 0.09 (0.03) .16 
N 243  244  
R2 0.09   0.08   

Note: B is standardized beta.  
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S  - R  a   c  samples 

We conducted the same regression analyses as in Tables 3.2  3.3    
 . T      T  S3.3.1  S3.3.7     

              . 
Due to the smaller sample sizes, only some relationships exhibited p-   .05. 

T          
    ,  -   .05       

samples, and most pronounced in the French sample (B=-0.28, SE=0.10, p .001). T  
-          , 

 p-   .05        . T   
         both social 
   . 

     ,        
discount rate and social distancing compliance (p .05)        

. T              S  
(B=0.19, SE=0.03, p .01)  I   (B=0.21, SE=0.03, p=.04)     

     . T          
     (p>.10). T       

             
 ,    B     p-   .05 (B=0.04, 

SE=0.01, p=.03). T           
  COVID-19         

            . 

T  S 1 R  a  – sample:  N  
 Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-B  I  -0.12 (0.04) .001 -0.03 (0.04) .40 
Discount rate - ln(k) 0.09 (0.01) .001 0.04 (0.01) .19 
Age 0.06 (0.01) .002 0.04 (0.01) .24 
Gender 0.16 (0.04) .06 0.17 (0.04) .001 
Social norm 0.27 (0.02) .001 0.14 (0.02) .001 
N 1,067  1,069  
R2 0.14   0.05   

Note: B   .  

 

 
 

Table S  R  a  – mple: B  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.10 (0.02) .001 -0.16 (0.03) .001 
Discount rate - (k) 0.03 (0.01) .04 0.04 (0.01) .03 
Age 0.11 (0.002) .001 0.13 (0.002) .001 
Gender 0.08 (0.02) .001 0.15 (0.03) .001 
Social norm 0.18 (0.01) .001 0.10 (0.01) .001 
N 3,558  3,561  
R2 0.07   0.09   

Note: B   .  

Table S  R  a  – ample: P  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.08 (0.03) .041 -0.10 (0.04) .001 
Discount rate - (k) -0.04 (0.01) .14 0.03 (0.01) .26 
Age 0.06 (0.003) .04 0.12 (0.003) .001 
Gender 0.07 (0.03) .02 0.12 (0.04) .001 
Social norm 0.20 (0.02) .001 0.04 (0.02) .16 
N 1,235  1,231  
R2 0.06   0.04   

Note: B   .  

Table S  R  a  – ample: F  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.28 (0.10) .001 -0.10 (0.10) .15 
Discount rate - (k) 0.02 (0.03) .81 0.002 (0.03) .98 
Age 0.06 (0.02) .35 -0.17 (0.02) .01 
Gender -0.01 (0.10) .92 0.15 (0.10) .03 
Social norm 0.24 (0.04) .001 0.19 (0.04) .01 
N 204  203  
R2 0.16   0.11   

Note: B is standardized beta.  

Table S 5 R  a  – ample: S  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.07 (0.11) .24 -0.15 (0.09) .02 
Discount rate - (k) 0.19 (0.03) .003 -0.02 (0.02) .75 
Age 0.16 (0.01) .01 -0.01 (0.01) .86 
Gender 0.02 (0.09) .80 0.21 (0.08) .001 
Social norm 0.11 (0.04) .09 0.09 (0.03) .16 
N 243  244  
R2 0.09   0.08   

Note: B is standardized beta.  
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Table S 6 R  a  – ample: I  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.05 (0.09) .49 -0.10 (0.14) .18 
Discount rate - (k) -0.04 (0.02) .59 0.02 (0.03) .77 
Age 0.001 (0.01) .97 0.24 (0.02) .001 
Gender 0.16 (0.08) .03 0.12 (0.11) .11 
Social norm 0.22 (0.04) .003 0.13 (0.05) .09 
N 188  189  
R2 0.07   0.08   

Note: B   .  

Table S 7 R  a  – ample: I  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.02 (0.13) .87 -0.18 (0.12) .08 
Discount rate - (k) 0.21 (0.03) .04 -0.05 (0.03) .62 
Age 0.20 (0.01) .05 0.07 (0.01) .50 
Gender 0.15 (0.13) .14 0.11 (0.12) .27 
Social norm 0.18 (0.06) .07 0.05 (0.06) .65 
N 98  98  
R2 0.13   0.06   

Note: B   .  

 
S  - G  

         (  T  S3.4.1). 
For both men and women, we found a negative relationship between impulsivity and 

  ,      (p .05). I    
subsample, the relationship between the discount rate and social distancing was weakly 
positive but with a p-   .20,      iscount rate and 

   (B=0.05, SE=0.01, p=.02).  ,      
       (B=0.04, SE=0.01, p .01),    

between the discount rate and hygiene had a p-   .12. H , hile the results of the 
separate analyses for men and women were consistent with the overall pattern, the 

         ( )   
 ( ). I          discount rate-

 . I     (p>.05)    
       T  3.2  3.3      

   . 

 
 

Table S 1 R  a   c   d  v     
Sample Men Women Men Women 
Dependent variable Social Distancing Social Distancing Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.11 

(0.03) 
.001 -0.09 

(0.02) 
.001 -0.11 

(0.03) 
.001 -0.13 

(0.02) 
.001 

Discount rate - ln(k) 0.02  
(0.01) 

.20 0.04 
(0.01) 

.01 0.04 
(0.01) 

.02 0.02 
(0.02) 

.12 

Age 0.08 
(0.002) 

.001 0.09 
(0.002) 

.001 0.11 
(0.002) 

.001 0.11 
(0.002) 

.001 

Social norm 0.18  
(0.01) 

.001 0.19  
(0.01) 

.001 0.11  
(0.01) 

.001 0.09 
(0.01) 

.001 

N 2,527 
 

4,066  2,528  4,067  
R2 0.22   0.17   0.09   0.07   

Note: B   . A     ,    , D    
   . 

  

S 5 - I     

              
               

. T             
   (  T  S3.5.1). I       

     ,  -    
. T           p-   .05   

     ,         
 . 

Table S 5 1 R  a   c   d  v    
 (     

Sample National 
students 

International 
students 

National 
students 

International 
students 

Dependent variable Social Distancing Social Distancing Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.10 

(0.02) 
.001 -0.11 

(0.05) 
.001 -0.12 

(0.02) 
.001 -0.15 

(0.05) 
.001 

Discount rate - ln(k) 0.02 
(0.004) 

.09 0.04 
(0.01) 

.26 0.02 
(0.01) 

.15 0.03 
(0.01) 

.33 

Age 0.08 
(0.001) 

.001 0.15 
(0.004) 

.001 0.11 
(0.002) 

.001 0.09 
(0.004) 

.02 

Gender 0.08 
(0.02) 

.001 0.14 
(0.05) 

.001 0.15 
(0.02) 

.001 0.11 
(0.05) 

<.001 

Social norm 0.18 
(0.01) 

.001 0.15 
(0.02) 

.001 0.08 
(0.01) 

.001 0.13 
(0.02) 

.001 

N 5,722 
 

870 
 

5,724  870  
R2 0.22   0.12   0.09   0.06   

Note: B   . A     ,    , D    
   . 
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Table S 6 R  a  – ample: I  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.05 (0.09) .49 -0.10 (0.14) .18 
Discount rate - (k) -0.04 (0.02) .59 0.02 (0.03) .77 
Age 0.001 (0.01) .97 0.24 (0.02) .001 
Gender 0.16 (0.08) .03 0.12 (0.11) .11 
Social norm 0.22 (0.04) .003 0.13 (0.05) .09 
N 188  189  
R2 0.07   0.08   

Note: B   .  

Table S 7 R  a  – ample: I  
  Social Distancing Hygiene 
  B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.02 (0.13) .87 -0.18 (0.12) .08 
Discount rate - (k) 0.21 (0.03) .04 -0.05 (0.03) .62 
Age 0.20 (0.01) .05 0.07 (0.01) .50 
Gender 0.15 (0.13) .14 0.11 (0.12) .27 
Social norm 0.18 (0.06) .07 0.05 (0.06) .65 
N 98  98  
R2 0.13   0.06   

Note: B   .  

 
S  - G  

         (  T  S3.4.1). 
For both men and women, we found a negative relationship between impulsivity and 

  ,      (p .05). I    
subsample, the relationship between the discount rate and social distancing was weakly 
positive but with a p-   .20,      iscount rate and 

   (B=0.05, SE=0.01, p=.02).  ,      
       (B=0.04, SE=0.01, p .01),    

between the discount rate and hygiene had a p-   .12. H , hile the results of the 
separate analyses for men and women were consistent with the overall pattern, the 

         ( )   
 ( ). I          discount rate-

 . I     (p>.05)    
       T  3.2  3.3      

   . 

 
 

Table S 1 R  a   c   d  v     
Sample Men Women Men Women 
Dependent variable Social Distancing Social Distancing Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.11 

(0.03) 
.001 -0.09 

(0.02) 
.001 -0.11 

(0.03) 
.001 -0.13 

(0.02) 
.001 

Discount rate - ln(k) 0.02  
(0.01) 

.20 0.04 
(0.01) 

.01 0.04 
(0.01) 

.02 0.02 
(0.02) 

.12 

Age 0.08 
(0.002) 

.001 0.09 
(0.002) 

.001 0.11 
(0.002) 

.001 0.11 
(0.002) 

.001 

Social norm 0.18  
(0.01) 

.001 0.19  
(0.01) 

.001 0.11  
(0.01) 

.001 0.09 
(0.01) 

.001 

N 2,527 
 

4,066  2,528  4,067  
R2 0.22   0.17   0.09   0.07   

Note: B   . A     ,    , D    
   . 

  

S 5 - I     

              
               

. T             
   (  T  S3.5.1). I       

     ,  -    
. T           p-   .05   

     ,         
 . 

Table S 5 1 R  a   c   d  v    
 (     

Sample National 
students 

International 
students 

National 
students 

International 
students 

Dependent variable Social Distancing Social Distancing Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief Impulsivity -0.10 

(0.02) 
.001 -0.11 

(0.05) 
.001 -0.12 

(0.02) 
.001 -0.15 

(0.05) 
.001 

Discount rate - ln(k) 0.02 
(0.004) 

.09 0.04 
(0.01) 

.26 0.02 
(0.01) 

.15 0.03 
(0.01) 

.33 

Age 0.08 
(0.001) 

.001 0.15 
(0.004) 

.001 0.11 
(0.002) 

.001 0.09 
(0.004) 

.02 

Gender 0.08 
(0.02) 

.001 0.14 
(0.05) 

.001 0.15 
(0.02) 

.001 0.11 
(0.05) 

<.001 

Social norm 0.18 
(0.01) 

.001 0.15 
(0.02) 

.001 0.08 
(0.01) 

.001 0.13 
(0.02) 

.001 

N 5,722 
 

870 
 

5,724  870  
R2 0.22   0.12   0.09   0.06   

Note: B   . A     ,    , D    
   . 
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S 6 - A  differences 

Analyses were repeated with subsamples based on different age categories: ages 
17-21, 21-26, 26-30    30 (S  T  S3.6.1  S3.6.2). I    , 

           
(p .05). I   ,          
of compliance ,   p-   .05       

   26-30-year-  . 

T  S 6 1 R          
  

S  A  17-21 A  21-26 A  26-30 A   30 
D   S  D  S  D  S  D  S  D  
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief I  -0.10 

(0.02) 
.001 -0.09 

(0.03) 
.001 -0.14 

(0.07) 
.01 -0.10 

(0.06) 
.02 

Discount rate - (k) 0.02 
(0.01) 

.12 0.03 
(0.01) 

.08 0.10 
(0.02) 

.04 0.04 
(0.01) 

.33 

Gender 0.10 
(0.02) 

.001 0.07 
(0.03) 

.001 0.04 
(0.06) 

.38 0.13 
(0.05) 

.01 

S   0.19 
(0.01) 

.001 0.19 
(0.01) 

.001 0.11 
(0.03) 

.03 0.25 
(0.02) 

.001 

N 3,548 
 

2,258 
 

347 
 

440  
R2 0.18   0.18   0.21   0.19   

Note: B   . A     ,    , D    
  . 

  

T  S 6  R  a     d    a  gr  
S  A  17-21 A  21-26 A  26-30 A   30 
D   Hygiene Hygiene Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.11 

(0.03) 
.001 -0.13 

(0.03) 
.001 -0.15 

(0.08) 
.01 -0.19 

(0.07) 
.001 

Discount rate - (k) 0.02 
(0.01) 

.22 0.04 
(0.01) 

.07 0.15 
(0.02) 

.01 0.01 
(0.01) 

.77 

Gender 0.15 
(0.03) 

.001 0.14 
(0.03) 

.001 0.11 
(0.07) 

.04 0.23 
(0.06) 

.001 

S   0.09 
(0.01) 

.001 0.09 
(0.01) 

.001 0.16 
(0.03) 

.003 0.16 
(0.03) 

.001 

N 3,549  2,259  347  440  
R2 0.09   0.07   0.08   0.12   

Note: B   . A     ,    , D    
   .  

 

S 7 - A  f -  d  

S    —  N , B ,  P —were 
   D  2020 (T2)   -  .     

data on compliance with social distancing and hygiene measures eight months later for 

 
 

1,127 . T             
. 

           
   . T       T  3.2  3.3  

 . ,      T1      
  -  . S ,          

        T2    . 
T            . T   

   T  S3.7.1. T     T1     
    ,       

   p-   .05.        
  T2    ,     

               
  . T            

       . 

Table S 7 1 R  a   c   T1 A M    T  
D     v  -  f -    

S  D  
T1 

H  
T1 

S  D  
T2 

H  
T2 

  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.12 

(0.04) 
.001 -0.15 

(0.05) 
.001 -0.13 

(0.05) 
.001 -0.14 

(0.05) 
.001 

D   - (k) 0.02 
(0.01) 

.53 0.05 
(0.01) 

.08 0.03 
(0.01) 

.24 0.05 
(0.01) 

.06 

A  0.06 
(0.003) 

.03 0.16 
(0.004) 

.001 0.12 
(0.004) 

.001 0.10 
(0.003) 

.001 

 0.08 
(0.04) 

.001 0.15 
(0.04) 

.001 0.02 
(0.05) 

.53 0.16 
(0.04) 

.001 

S   0.13 
(0.02) 

.001 0.06 
(0.02) 

.05 0.09 
(0.02) 

.001 0.07 
(0.02) 

.01 

N 1,124 
 

1,127  1,128 
 

1,127  
R2 0.15   0.11   0.08   0.12   

Note: B   . A      (PRT, BE),    , D  
     .  

 

S 8 - T    v  

S       -       
 ,          . 

A     ,        
 . S          

   . U         
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S 6 - A  differences 

Analyses were repeated with subsamples based on different age categories: ages 
17-21, 21-26, 26-30    30 (S  T  S3.6.1  S3.6.2). I    , 

           
(p .05). I   ,          
of compliance ,   p-   .05       

   26-30-year-  . 

T  S 6 1 R          
  

S  A  17-21 A  21-26 A  26-30 A   30 
D   S  D  S  D  S  D  S  D  
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief I  -0.10 

(0.02) 
.001 -0.09 

(0.03) 
.001 -0.14 

(0.07) 
.01 -0.10 

(0.06) 
.02 

Discount rate - (k) 0.02 
(0.01) 

.12 0.03 
(0.01) 

.08 0.10 
(0.02) 

.04 0.04 
(0.01) 

.33 

Gender 0.10 
(0.02) 

.001 0.07 
(0.03) 

.001 0.04 
(0.06) 

.38 0.13 
(0.05) 

.01 

S   0.19 
(0.01) 

.001 0.19 
(0.01) 

.001 0.11 
(0.03) 

.03 0.25 
(0.02) 

.001 

N 3,548 
 

2,258 
 

347 
 

440  
R2 0.18   0.18   0.21   0.19   

Note: B   . A     ,    , D    
  . 

  

T  S 6  R  a     d    a  gr  
S  A  17-21 A  21-26 A  26-30 A   30 
D   Hygiene Hygiene Hygiene Hygiene 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.11 

(0.03) 
.001 -0.13 

(0.03) 
.001 -0.15 

(0.08) 
.01 -0.19 

(0.07) 
.001 

Discount rate - (k) 0.02 
(0.01) 

.22 0.04 
(0.01) 

.07 0.15 
(0.02) 

.01 0.01 
(0.01) 

.77 

Gender 0.15 
(0.03) 

.001 0.14 
(0.03) 

.001 0.11 
(0.07) 

.04 0.23 
(0.06) 

.001 

S   0.09 
(0.01) 

.001 0.09 
(0.01) 

.001 0.16 
(0.03) 

.003 0.16 
(0.03) 

.001 

N 3,549  2,259  347  440  
R2 0.09   0.07   0.08   0.12   

Note: B   . A     ,    , D    
   .  

 

S 7 - A  f -  d  

S    —  N , B ,  P —were 
   D  2020 (T2)   -  .     

data on compliance with social distancing and hygiene measures eight months later for 

 
 

1,127 . T             
. 

           
   . T       T  3.2  3.3  

 . ,      T1      
  -  . S ,          

        T2    . 
T            . T   

   T  S3.7.1. T     T1     
    ,       

   p-   .05.        
  T2    ,     

               
  . T            

       . 

Table S 7 1 R  a   c   T1 A M    T  
D     v  -  f -    

S  D  
T1 

H  
T1 

S  D  
T2 

H  
T2 

  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-B  I  -0.12 

(0.04) 
.001 -0.15 

(0.05) 
.001 -0.13 

(0.05) 
.001 -0.14 

(0.05) 
.001 

D   - (k) 0.02 
(0.01) 

.53 0.05 
(0.01) 

.08 0.03 
(0.01) 

.24 0.05 
(0.01) 

.06 

A  0.06 
(0.003) 

.03 0.16 
(0.004) 

.001 0.12 
(0.004) 

.001 0.10 
(0.003) 

.001 

 0.08 
(0.04) 

.001 0.15 
(0.04) 

.001 0.02 
(0.05) 

.53 0.16 
(0.04) 

.001 

S   0.13 
(0.02) 

.001 0.06 
(0.02) 

.05 0.09 
(0.02) 

.001 0.07 
(0.02) 

.01 

N 1,124 
 

1,127  1,128 
 

1,127  
R2 0.15   0.11   0.08   0.12   

Note: B   . A      (PRT, BE),    , D  
     .  

 

S 8 - T    v  

S       -       
 ,          . 

A     ,        
 . S          

   . U         
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the same model specifications as in Tables 3.2  3.3        
results (see Table S3.8.1)14. 

Table S 8 1 R  a     v  
  S  D .  

E  
transformed 

S  D .  
Inverse 

transformed 

H   
E  
transformed 

H   
Inverse 

transformed 
  B (SE) p B (SE) p B (SE) p B (SE) p 
BIS-Brief I . -0.10 

(1.08) 
.001 -0.10 

(0.01) 
.001 -0.12 

(1.03) 
.001 -0.12 

(0.005) 
.001 

Discount rate - ln(k) 0.03 
(0.27) 

.01 0.03 
(0.001) 

.01 0.03 
(0.25) 

.03 0.03 
(0.001) 

.03 

A  0.09 
(0.09) 

.001 0.09 
(0.0004) 

.001 0.11 
(0.08) 

.001 0.11 
(0.0004) 

.001 

Gender 0.08 
(1.02) 

.001 0.09 
(0.005) 

.001 0.13 
(0.96) 

.001 0.12 
(0.005) 

.001 

Social norm 0.18 
(0.45) 

.001 0.18 
(0.002) 

.001 0.10 
(0.43) 

.001 0.10 
(0.002) 

.001 

N 6,593   6,593   6,595 
 

6,595   
Adjusted R2 0.17   0.17   0.08   0.08   
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intervention. In this study, we focus on the initial phase of the pandemic when regulations 
were divergent. We study the importance of country-level policy stringency, individual-
level factors, and their interaction for the use of face masks. Specifically, we study 
individual attitude towards government, risk perception, and experience with COVID-19. 
Studying whether these individual-level variables relate differently to face mask use across 
different stringency contexts is important, especially now that in later phases of the 
pandemic countries are constantly changing the stringency of measures reacting to peaks 
and troughs in infection numbers. 

Studies have shown that differences in policy stringency across countries and 
even regions strongly affected the uptake of measures taken to lower the spread of 
COVID-19,       (B   A , 2020  B   ., 
2020  M I   ., 2021). Policy-induced changes result both from a general tendency 
to obey to authority (   R , 1959  M , 1974) and from the signal that the 
enforced behaviour is deemed appropriate, reinforcing, or refining a social norm and 
creating social meaning (S , 1996, 2020). Due to regulations, wearing a face mask 
may have a different social meaning in different countries: from being paranoid or being 
a person at risk in countries without regulations to being a ‘good citizen’ or abiding by a 
social contract in countries with regulations. In a large German study, mask-wearing 
increased rapidly when made mandatory and those wearing masks saw each other as more 
positive and prosocial, while those not wearing masks were socially “punished”, indicating 
that regulations imposed a social contract (B   ., 2020). M ,   
wearing a mask, a so-called descriptive norm, was found to be a strong determinant of 
mask use (B   ., 2021). However, even without policies in place, the outbreak of 
COVID-19       behaviours, like staying at 
home (Y , M ,  ., 2021) and mask-wearing (H   ., 2020    

., 2021).  
While government policy is effective in changing behaviour, individuals’ 

perception of government is equally important, as individuals with lower trust are found 
to have a lower willingness to defer to decisions made by government (B , 2009  
M   H , 2011). In the context of pandemics, trust in government has been 
related to social distancing compliance (N   ., 2021), quarantine adherence 
(D   ., 2017), acceptance of vaccination (     ., 2011) and face 
mask use (B   A , 2020). Of additional importance is the clarity of 
communication of authorities, as limited health literacy is associated with poorer health 
and medication nonadherence (N , 2009    ., 2015). It is crucial that 
communication be clear and unambiguous. A UK study showed that guidance on social 
distancing and isolation during the COVID-19   unclear, and ‘mixed 
messages’ were being spread (S. N.   ., 2020). Research has also noted the 
prevalence of biased, erroneous, and distortive information regarding COVID-19  
various protective behaviours (   ., 2020  , 2020). Positive 
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perceptions about clarity and consistency of information are related to increased 
compliance with recommended behaviours (R   ., 2009). Hence, both trust in 
government and perceived clarity of communication are expected to strengthen 
compliance with face mask regulations.  

Additionally, multiple studies have underlined the importance of risk perception 
for compliance with COVID-19  (B   ., 2021    ., 2020). The 
widely used Health Belief Model depicts health behaviours as driven by individuals’ risk 
perception of susceptibility and severity of a disease (B , 1974). Not only perceived 
risk for oneself, but also social risk perception – the perceived risk for those in one’s 
environment – plays a role in compliance (S   B , 2021). Perceptions of the 
social risk of COVID-19         (Franzen & 

, 2021  P   ., 2020). Relatedly, studies show that antisocial 
personality traits are linked to lower compliance with regulations (M   ., 2021  
N   ., 2020  , L ,  ., 2021). In the decision to wear a face mask, the 
perceived risk of COVID-19         ,  
may believe themselves to be less at risk of negative health consequences due to a COVID-
19 . A   . (2021) showed that older people were motivated by self-regarding 
risk preferences to wear a mask, while younger people were also motivated by other-
regarding concerns. In general, both higher self-related and other-related risk perception 
is expected to have a positive association with mask usage. 

Finally, experience is also known to be important for shaping attitudes, beliefs 
and consequently behaviour (B   ., 2015  L   ., 1992  M   M , 
1996  R   , 1977),        ( ) 

    (  ) (R   , 1977). Experience with a 
disease can both stimulate and discourage preventive behaviours. Shahrabani and 
Benzion (2012) showed that vaccination was perceived less beneficial after influenza-
infection. Though, knowing others that suffered from a disease has been positively 
associated with preventive health behaviour (D   ., 2006    ., 2001  
M   ., 2001). Related to face mask use during the pandemic, Cherry et al. (2021) 
showed that testing negative for COVID-19        
support, while testing positive has no effect and in some cases even reduced face mask use 
support. The latter could be explained by the fact that people may believe that they are 
immune or less at risk for COVID-19  . M ,    
was infected with COVID-19          
engaging in preventive measures (C   ., 2021  C   ., 2021  M I e et al., 
2021), possibly because this increases the saliency of COVID-19    
perceived need for mask use. Consequently, we expect that direct experience with COVID-
19       ,     COVID-19  
associated with higher face mask use. 

 
 

Studies have shown that relationships between individual-level factors and 
preventive behaviour may be dependent on the context, such as policy stringency. In the 
case of mobility reduction, it was shown that the effect of policy stringency was more 
pronounced in high-trust regions relative to low-trust regions (Bargain & Aminjonov, 
2020). Also, Pak et al. (2021) found that individual government trust and perception of 
government truthfulness increased the predicted compliance as policy stringency 
increases. In countries without any regulations on mask use, government trust and 
perceived clarity of communication could even negatively associate with face mask usage, 
as governments do not actively recommend the behaviour. In line with previous studies, 
we therefore expect that individual attitude towards government positively moderates the 
association between policy stringency and face mask use. 

There are no studies to date looking at the interaction between risk perception 
or experience and policy stringency. As policy becomes more stringent, it is possible that 
behaviour is more uniformly changed, and social norms become so strong thereby limiting 
the association of individual differences with face mask use. In situations without 
regulations, there is less structure and more ambiguity on what behaviour to perform, 
consequently individual differences may play a larger role in behaviour. This reasoning is 
in line with the ‘strong situation hypothesis’, stating that in strong situations – such as 
nationwide lockdowns – there is a limited range of appropriate behaviour, thereby 
constraining the range of behavioural variability. While the strong situation hypothesis 
focuses on the reduced influence of personality traits and has been debated (Cooper & 

, 2009    , 2015  M   ., 2010  S   I , 1985), it is likely 
that in a context of more stringent regulations attitudes, like risk perception and 
experience, are less strongly associated with behaviour. During the pandemic, Götz et al. 
(2021)          ,  
certain traits having weaker effects on sheltering-in-place when policies became stricter. 
Therefore, we expect that the association between risk perception and experience on the 
one hand and face mask use on the other hand may differ across different policy 
stringency contexts. 

In this study we will analyse how macrolevel policies and individual-level factors 
independently and jointly associate with face mask use during the early stages of the 
global COVID-19         .   
data from a large sample of approximately 7,000      
(Belgium, Colombia, France, India, Ireland, Italy, the Netherlands, Portugal, Spain, 
S ),   23rd April-12th  M  2020,     E  U  
Rotterdam International COVID-19 S  S  ( , L ,  ., 2020, 2021  

, T ,  ., 2021). First, we study how (self-related and other- )  
, (   )   COVID-19,    

and policy stringency independently shape face mask use. Second, we study whether the 
association between individual-level factors and face mask use differs across countries 
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with different policy stringency by conducting moderation analyses. The cross-country 
dataset is analysed using multilevel regression analyses. The stringency of face mask 
regulations is captured by using objective data on regulations on face masks in each 
country (H   ., 2021).  

Compared to most of the literature on face mask use, our paper takes a holistic 
approach by studying how factors that have been previously found to be important for 
face mask use work out in the context of different regulations (e.g., countries with 

   ). M ,          
moderates the association of perceived clarity of government communication, risk 
perception and experience with COVID-19    . 

     M   m  

Sample 

We use data from the first wave of the Erasmus University Rotterdam 
International COVID-19 S  S  ( , L ,  ., 2020, 2021  Wismans, 
T ,  ., 2021). The dataset consists of survey data from a large sample of university 
students from multiple countries. The data were   13    

     2020 COVID-19  (weeks 17-19, 2020). T   
received approval from the Internal Review Board of the Erasmus University Rotterdam 

  (ESE IRB-NE A  2020-05). 
The survey was shared with students in Belgium, Colombia, France, India, 

Ireland, Italy, the Netherlan , P , S ,  S , primarily using university e-
mail addresses and online university platforms. Previous studies have already used this 
dataset ( , L ,  ., 2020, 2021  , T ,  ., 2021). The survey 
was completed online using survey software from Qualtrics. Participation was voluntary, 
and an informed consent form was provided upon the start of the survey. The survey could 

    : E , D , ,  S . A   
were made by two native speakers. 

I  ,     7,403    . A  
 L  MCAR (X =45.76, p=.13),        

at random and use listwise deletion. Due to excluding missing data and restricting our 
    17  35  ,        
  6,905  (61  ,   = 21.83, SD  = 3.23).   

information on both the total sample and country samples, see T  S4.1 in the 
supplementary material. 

 
 

 

 
 

Measures 

Face mask use 

To assess face mask use, we used the following question to construct our 
dependent variable: “In the past two months, which of the following measures did you 
follow and to which extent? Please indicate to what extent you disagree or agree with 
these statements.” Several statements related to COVID-19  ,   

  I   . A        1 (S  )  5 
(S  gree). 

Risk perception COVID-19 

Self-related risk perception COVID-19  Based on the Health Belief Model, we 
assessed perceived susceptibility and severity (B , 1974) by asking: ‘What do you think 

        :  (1) You get infected with the coronavirus?’ 
 (2) Y           .    

    . A          1 (N    
)  7 (A  ). 

Other-related risk perception COVID-19  The same two questions but then related 
to the risk of COVID-19      :      

       : (1) Y         
coronavir   (2) Y             
the coronavirus?’. We took an average of the two items. Answers could be given on a scale 

  1 (N    )  7 (A  ). 

Experience with COVID-19 

Direct experience COVID-19  We asked whether participants had been infected 
with COVID-19,     : Y , I  , I  I 

/   ,  I    ,  N , I     r 
     . T         1     

   0           COVID-
19.             nd not openly 
accessible at the time of data collection in most countries. 

Indirect experience COVID-19  We asked whether friends or family had been 
   ,     : Y ,     

them tested positi , Y ,             
  ,  N ,            . T  
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and an informed consent form was provided upon the start of the survey. The survey could 

    : E , D , ,  S . A   
were made by two native speakers. 

I  ,     7,403    . A  
 L  MCAR (X =45.76, p=.13),        

at random and use listwise deletion. Due to excluding missing data and restricting our 
    17  35  ,        
  6,905  (61  ,   = 21.83, SD  = 3.23).   

information on both the total sample and country samples, see T  S4.1 in the 
supplementary material. 

 
 

 

 
 

Measures 

Face mask use 

To assess face mask use, we used the following question to construct our 
dependent variable: “In the past two months, which of the following measures did you 
follow and to which extent? Please indicate to what extent you disagree or agree with 
these statements.” Several statements related to COVID-19  ,   

  I   . A        1 (S  )  5 
(S  gree). 

Risk perception COVID-19 

Self-related risk perception COVID-19  Based on the Health Belief Model, we 
assessed perceived susceptibility and severity (B , 1974) by asking: ‘What do you think 

        :  (1) You get infected with the coronavirus?’ 
 (2) Y           .    

    . A          1 (N    
)  7 (A  ). 

Other-related risk perception COVID-19  The same two questions but then related 
to the risk of COVID-19      :      

       : (1) Y         
coronavir   (2) Y             
the coronavirus?’. We took an average of the two items. Answers could be given on a scale 

  1 (N    )  7 (A  ). 

Experience with COVID-19 

Direct experience COVID-19  We asked whether participants had been infected 
with COVID-19,     : Y , I  , I  I 

/   ,  I    ,  N , I     r 
     . T         1     

   0           COVID-
19.             nd not openly 
accessible at the time of data collection in most countries. 

Indirect experience COVID-19  We asked whether friends or family had been 
   ,     : Y ,     

them tested positi , Y ,             
  ,  N ,            . T  
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       1 ,       0 ,    
dum       COVID-1915. 

Attitude towards government 

Government trust:           
: I  ,          [C ]  

on a sca   1 (    )  10 (  ) . 
Perceived clarity communication government:  : T      

     [C ]      
. A         1 (  )  7 (  ). 

Policy stringency face mask regulations 

Stringency Face Mask Regulations: T      ,   
   O  COVID-19  R  T  (O C RT),  

consists of         COVID-19-  
      -to-day basis (H   ., 2021). To assess 
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0  4. P     : 0:   1: R  2: R    
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  4: R            presence 
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(  1-3, B , , P , S ),    were intermediate face 
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Control variables 
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Table 4.2       -  . 
C     (  .10),     .   

    ,      1.5    (  
). 

Table 1 M     -   
 M SD M . M . 

   (1: Strongly Disagree – : Strongly agree) 3.00 1.57 1 5 
S -    COVID-19 (1: No chance at all – : Absolute certain) 3.36 1.00 1 7 
O -    COVID-19 (1: No chance at all – : Absolute certain) 4.31 1.02 1 7 
D   COVID-19 (1: es  : No) 0.10 0.30 0 1 
I   COVID-19 (1: es  : No) 0.29 0.45 0 1 

  (1: Low - 1 : High) 5.96 2.22 1 10 
P   .  (1  Extremely unclear –  Extremely clear) 4.54 1.55 1 7 
S     ( : No policy – : Required everywhere at all times) 1.79 1.66 0 4 

 (1: emale  : Male) 0.61 0.49 0 1 
A  (in years) 21.83 3.23 17 35 
I   (1: es  : No) 0.12 0.33 0 1 
Note: SD=  . T    6,905 . S      . M  

 SD            . 
 

Table  C   -   

 
Note: N     6,905 . P    . 
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Individual-level variables and face mask use 

We performed linear multilevel regressions with face mask use as the dependent 
variable (Hox  ., 2017).  

M  1,   T  4.3,    -level random 
. M  2  T  4.3       . 

Figure 4.2      M  2. 
 M  2, we reported the change in the unexplained variance at the 

   levels   M  1 (  R2). T  -level 
variables explained  5           

  63        .      
statistic for each model, where a lower value indicates better model fit. Regarding the 

 ,             
face mask than m      ( . .,      

  )            
domestic students. 

Risk perception COVID-19  We noted that self-related risk perception of COVID-
19          (p .001). A  

            
    0.14 . O -related risk perception of COVID-19 (  isk 

of COVID-19    )         (p=.15). 
T      four times smaller than the coefficient of self-

   (         results in p=.003). 
Experience with COVID-19  We do not find a significant association between 

direct (p=.27)    (p=.80)  COVID-19       
mask. 

ttitude towards government  T  -level governmental variables did 
      (p=.17   ). 

Policy stringency  I           
  (M  2, T  4.3)       

          . A one-standard-
deviation increase in thi          

    0.90 . M  3, T  4.3     
 ( :  , :  , :  ), 

showing that both          
  (  )       

    (  p=.005  ,  p .001  ). A     
difference between t           
resulted in p=.019 (    T  4.3). H ,       
to agree with face mask use in countries with some measures implemented (relative to 

)                

 
 

in countries with some intermediate regime. The effect sizes of the regimes in terms of 
the implied point   ,  ,     49  
(interme  )  78  (  )       

  (   3.00).  

Table  L  -          
 

 M  1 M  2 M  3 
 Coeff. SE p-  Coeff. SE p-  Coeff. SE p-  
  Intercept 6 1 1 98 19 1 1 68 8 1 
Risk perception COVID-19 
(individual level) 

         

  Self-related  
   

1   1 1   1 
  Other-related    0.03 0.02 .15 0.03 0.02 .15 
Experience COVID-19 
(individual level) 

      
   

  Direct experience    -0.06 0.06 .27 -0.06 0.06 .27 
  Indirect experience    0.01 0.04 .80 0.01 0.04 .80 
Government attitude 
(individual level) 

         

       -0.03 0.02 .17 -0.03 0.02 .17 
  P   
communication 

   -0.03 0.02 .17 -0.03 0.03 .18 

Policy stringency 
(country level) 

         

  Stringency facemask regulations    9       
  S :  ( . )       1 8 7 5 
  S :  ( . )       5  1 
Controls (individual level)          
  Female      1   1 
  Age    0.01 0.02 .55 0.01 0.01 .54 
  International student    66 5 1 66 5 1 
Variance   2.02 0.03 

 
1.92 0.03 

 
1.92 0.03  

V    0.95 0.43 
 

0.35 0.18 
 

0.23 0.13  
Pseudo R2      0.05   0.05   
Pseudo R2      0.63   0.76   
D  24496   24166   24160   
AIC / BIC 24502 24523 24192 24281 24188 24284 
N    6,905   6,905   6,905   
Number of countries 10   10   10   

Note: SE= Kenward-Roger standard error. Restricted maximum likelihood is used. Estimates in bold represent p-
.05. E     -   . 
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F   E    M   T   
Note: Values of estimated   ,    95   . 

 
D        

         -    
across countries with different stringency of regulati       

.        -   
and the categorical country-    . N      

,             
 . A      -    , 

            
(S   B , 2011). 

  les, we found significant coefficients of the interaction terms: 
 ,     ,    

 .    -      
interaction coef   . T  4.4        

   : M  1    
    , M  2     

     ,  M  3   
       . S  T  

S4.3           T  4.4   
4.3. e S4.3 in the supplementary material       
S  T  S4.3. 

For ease of interpretation, Figure 4.3       M  
1, 2,  3  T  4.4.  4.3  (  )  4.3  (    

p=0.00
p=0.15

p=0.27
p=0.80

p=0.17
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p=0.00
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Direct experience
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Age

International student

     

     

     

     

   

0.5 0 0.5 1 1.5

 
 

communication) show that higher values for government trust and perceived clarity 
communication are associated with higher agreement levels to wear face masks in 
relatively strict countries regarding face mask use. As expected, trust in government and 
perceived clarity of governmental communication significantly increased face mask use in 
the most stringent countries (Wald tests: p=.014    p .001  ) 
and significantly decreased face mask use in the least stringent countries (p .001   
(M  1, T  4.4)  p=.01   (M  2, T  4.4)). Furthermore, 
Figure 4.3             
masks than domestic students in countries without face mask recommendations or 
requirements. Specifically, this relationship was not significant in countries with medium 
(p=.112)    (p=.455). T-tests revealed that international students were 
more likely to trust the national government of the country where they study – 
M( )=6.59  M( )=5.88  p .001 –       
government’s communication: M( )=4.66  M( )=4.52  p=.02. 
B            

         (6,065 ). S  
Figure S4.2 in the supplementary material. 

T  S4.4 (supplementary material)        
    OLS       (  

with cluster-   ). T     interaction terms were 
     T  4.4        -level 
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T   Linear multi-level regressions with face mask use as the dependent 
variable (including interactions) 
 M  1 

Interactions with 
Government trust 

M  2 
Interactions with 
Perceived clarity 
communication 

M  3 
Interactions with 

International student 

 Coeff. SE p-value Coeff. SE p-value Coeff. SE p-value 
  Intercept 1 8  9 1 1 77 9 1 1  8 1 
Risk perception COVID-19 
(individual level) 

         

  Self-related  1   1 1   1 1   1 
  Other-related 0.03 0.02 .16 0.03 0.02 .14 0.03 0.02 .19 
Experience COVID-19  
(individual level) 

      
   

  Direct experience -0.08 0.06 .20 -0.07 0.06 .24 -0.02 0.06 .75 
  Indirect experience 0.02 0.04 .65 0.01 0.04 .76 0.03 0.04 .50 
Government attitude 
(individual level) 

         

  Government trust - 1 5 1 -0.03 0.02 .18 0.005 0.02 .79 
  Perceived clarity 
communication 

-0.02 0.02 .23 -  6 1 -0.01 0.02 .77 

Policy stringency (country level)          
  Stringency: medium (vs. low) 1  8 1 1 7 8 1 1 81 6  
  Stringency: high (vs. low) 5 1 1 5 1 1 65 9 1 
Interactions          
  Government trust × Stringency:    
     medium (vs. low) 

 7 1       

  Government trust × Stringency:   
     high (vs. low) 

5 8 1       

  Perc. clarity communication ×    
     Stringency: medium (vs. low) 

   0.19 0.07 .06    

  Perc. clarity communication ×  
     Stringency: high (vs. low) 

    8 1    

  International student ×    
     Stringency: medium (vs. low) 

      -1 95 9 5 

  International student ×  
     Stringency: high (vs. low) 

      -1 98 5 1 

Controls (individual level)          
  Female 5  1 5  1   1 
  Age 0.01 0.02 .53 0.01 0.02 .59 0.03 0.02 .05 
  International student 61 5 1 6  5 1 1 69   
Variance individual level 1.90 0.03 

 
1.91 0.03 

 
1.83 0.03  

Variance country level 0.24 0.13 
 

0.24 0.13 
 

0.22 0.12  
Variance random slope 0.001 0.003  0.002 0.003  0.07 0.08  
Covariance -0.002 0.02  -0.02 0.02  -0.11 0.12  
Pseudo R2 individual level 0.06   0.06   0.09   
Pseudo R2 country level 0.75   0.75   0.77   
Deviance 24117   24141   23857   
AIC / BIC 24154 24277  24177 24300  23893 24016  
Number of individuals 6,905   6,905   6,905   
Number of countries 10   10   10   

Note: SE= Kenward-Roger standard error. Restricted maximum likelihood is used. Estimates in bold represent p-
.05. E       ,     (     M  1, 

   M  2,     M  3),        . 

   

 
 

(a) Government trust 

 

(b) Perceived clarity government communication 

 

(c) International student 
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T   Linear multi-level regressions with face mask use as the dependent 
variable (including interactions) 
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  International student ×  
     Stringency: high (vs. low) 

      -1 98 5 1 

Controls (individual level)          
  Female 5  1 5  1   1 
  Age 0.01 0.02 .53 0.01 0.02 .59 0.03 0.02 .05 
  International student 61 5 1 6  5 1 1 69   
Variance individual level 1.90 0.03 

 
1.91 0.03 

 
1.83 0.03  

Variance country level 0.24 0.13 
 

0.24 0.13 
 

0.22 0.12  
Variance random slope 0.001 0.003  0.002 0.003  0.07 0.08  
Covariance -0.002 0.02  -0.02 0.02  -0.11 0.12  
Pseudo R2 individual level 0.06   0.06   0.09   
Pseudo R2 country level 0.75   0.75   0.77   
Deviance 24117   24141   23857   
AIC / BIC 24154 24277  24177 24300  23893 24016  
Number of individuals 6,905   6,905   6,905   
Number of countries 10   10   10   

Note: SE= Kenward-Roger standard error. Restricted maximum likelihood is used. Estimates in bold represent p-
.05. E       ,     (     M  1, 

   M  2,     M  3),        . 

   

 
 

(a) Government trust 
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In distinguishing between the relative stringency of face mask regulations, we show that 
not only does imposing any regulations relative to no regulations relate to a higher 
agreement with face mask use but installing strict regulations relative to intermediate 
regulations also increases agreement. We also find that self-related risk perception of 
COVID-19        ,  -related risk 
perception of COVID-19       . T       
showing that social risk perception affects compliance (Franzen & Wöh , 2021  
P   ., 2020) and studies that show that inducing empathy for vulnerable 
people and stressing prosocial consequences of mask-wearing is related to a higher 
motivation to wear a mask (P   ., 2020    L   S , 2020). 
Moreover, against expectation, we do not find a relationship between attitude towards 

  ( )    COVID-19      
mask use. 

Analysing the interaction between policy stringency and our individual level 
factors, we find an interaction effect between policy stringency and attitude towards 
government. A more positive attitude towards government increases face mask use in 
stringent countries and decreases face mask use in countries without recommendations 

 . T           
stringency is in line with the findings of others that studied compliance with other 
COVID-19    (B   A , 2020  P   ., 2021). We 
are the first to show that the same relationship is present between stringency and 
perceived clarity of government communication, meaning that the link between 
stringency and face mask use becomes stronger when communication is clearer. Our 
distinction of  (  ),          
conclusion that in a situation without any regulations trust and perceived clarity of 
communication negatively associate with mask use. In countries without face mask 
regulations or recommendations, governments did not explicitly advise against the use 
but did openly question the scientific basis for their effectiveness which may have 
conveyed a negative attitude towards masks. Hence, a more positive government 
perception relates to lower face mask use in these countries and to higher use in countries 
with such regulations. As stated, both obedience to authority and conformity through 
social pressure may underlie the importance of regulations (C   , 2004  
Mi , 1974). People are in general obedient when it comes to people of power 
(M , 1974). At the same time, behaviour is contagious. When governments impose 
face mask regulations, this enforces a social norm that subsequently stimulates the 
advocated behaviour because people want to conform to the group standard (Cialdini, 
2007  C   , 2004). 

We did not find an interaction between policy stringency and risk perception or 
experience with COVID-19.     nces in perceptions and 
experiences would play a smaller role in countries with strict regulations, as these are 

 
 

‘strong’ situations in which the range of acceptable behaviour is limited. Nevertheless, it 
seems that in our sample experience with COVID-19 s not associated with mask usage 
across all regulation regimes, while the positive association between self-related risk 
perception of COVID-19          .  

A limitation of this research is that we use self-report data of face mask use. 
Previous research shows that self-         
behaviour (P   ., 2008  S   ., 2009). While responses were provided 

   ,           
.  H ,       ,        

               . M , 
Petherick et al. (2021) found that s        

       -   . I    
    ,          

 . S            , 
          . 

B  ,             that do not 
cover a random and representative sample of the global population. We focus on factors 
associated with face mask use among students, a group that represents a specific 
subsample of the total population with on the one hand below-average incentives for 
protective behaviours compared to older generations, and on the other hand above-
average levels of rule abidance compared to those with an average education (Bish & 
M , 2010). The results        . S  

           COVID-19 ,  
             whether 

perceptions of risk and perceived benefits of face mask use shift over time during a long-
lasting pandemic. 

A               COVID-19  
there is widespread adoption (H   ., 2021),    -wide 

             . O   
              

among students. The strength of this relationship can be further increased   
     .   , it appears 

that self-related risk perception of COVID-19       ,  
other-related risk perception, direct and indirect experience with COVID-19   
associated with mask use at all. 
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Moreover, against expectation, we do not find a relationship between attitude towards 
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government. A more positive attitude towards government increases face mask use in 
stringent countries and decreases face mask use in countries without recommendations 
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stringency is in line with the findings of others that studied compliance with other 
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stringency and face mask use becomes stronger when communication is clearer. Our 
distinction of  (  ),          
conclusion that in a situation without any regulations trust and perceived clarity of 
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but did openly question the scientific basis for their effectiveness which may have 
conveyed a negative attitude towards masks. Hence, a more positive government 
perception relates to lower face mask use in these countries and to higher use in countries 
with such regulations. As stated, both obedience to authority and conformity through 
social pressure may underlie the importance of regulations (C   , 2004  
Mi , 1974). People are in general obedient when it comes to people of power 
(M , 1974). At the same time, behaviour is contagious. When governments impose 
face mask regulations, this enforces a social norm that subsequently stimulates the 
advocated behaviour because people want to conform to the group standard (Cialdini, 
2007  C   , 2004). 

We did not find an interaction between policy stringency and risk perception or 
experience with COVID-19.     nces in perceptions and 
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Figure S 1 E        
Note: Values of estimated average marginal effects (category ‘Strongly agree’)      95  
confidence intervals. 
 
 
 

 

Figure S  E    M   T      
Note: Values of estimated coefficient   ,    95   . 
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Figure S  Interaction Plots Individual-Level Variables 
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Abstract 
To achieve herd immunity against COVID-19,         

  , , . A       
 ,    ,   COVID-19  

inte         ,  N , 
B   P .         

  5C   . T       : 
Co , C , C , C   C  R . , 

             
vaccinated against COVID-19,   41      . 
S ,   5C ,    C   C  R   

     COVID-19  . U   
,               t 

           
 C . T     COVID-19      , 

           ntion 
 C  R . H ,     

  C   C  R      
    .  

5 1      Introduction 
The dev               

    2019 (COVID-19). S     COVID-
19    (P   ., 2020  V   ., 2021),     
to         . T    

          67   95  
(A , V ,  ., 2020  M   ., 2020  R   B , 2020). 

I  2019,   H  O        
      (  H  O , 2019). V    

               
(M D , 2015). V          
(D   ., 2013),          E  (L   

., 2016). I      7,000 E , 18.9      
     COVID-19,  7.2      

    (N -B   ., 2020). E    
      B   I  ,   65   69   

     ,  (M   ., 2021). 
          COVID-19 

vaccine hesitancy (L   ., 2021).   ,      

 

 
 

the acceptance and motivation behind COVID-19 . T  COVID-19  
      :  ,    

 ,         ,  
  . A     -, -, -,  -

dependent (D   ., 2014),   COVID-19     
  ,         . 

P           
 (S   ., 2017),          

 . A    ,          
   (M D , 2015),    ,     
       (D   ., 2013). A    , 

 ,  ,        behaviour 
  ,      behaviour (B   ., 2015   

 S , 2012  X   , 2020). S        
    behaviour,    3C (M D , 2015), 4C 

(B   ., 2015)  5C  (B   ., 2018).     
,  5C            , 

          behaviour (B   
., 2018). T        ,    

 , C ,          ,   
         . S , C  
          -  . 

T , C        ,   
    ,    (    

),  . , C       
  ,          

    -  . , C   
             

 (B   ., 2018). T          
more variance in vaccination behaviour        

   C . M ,          
important C    5C    ,     
(B   ., 2018). 

R  COVID-19 ,      , 
 ,  ,         

     (M   ., 2020  M   ., 2021  R   ., 2020). 
M ,          : -  
and vaccine-     , ,  , 

 ,  -    -   (M  
 ., 2021). ,  COVID-19       



Psychological Characteristics, the 5C Model and COVID-19 Vaccination Intention

5

103

 
 

Abstract 
To achieve herd immunity against COVID-19,         

  , , . A       
 ,    ,   COVID-19  

inte         ,  N , 
B   P .         

  5C   . T       : 
Co , C , C , C   C  R . , 

             
vaccinated against COVID-19,   41      . 
S ,   5C ,    C   C  R   

     COVID-19  . U   
,               t 

           
 C . T     COVID-19      , 

           ntion 
 C  R . H ,     

  C   C  R      
    .  

5 1      Introduction 
The dev               

    2019 (COVID-19). S     COVID-
19    (P   ., 2020  V   ., 2021),     
to         . T    

          67   95  
(A , V ,  ., 2020  M   ., 2020  R   B , 2020). 

I  2019,   H  O        
      (  H  O , 2019). V    

               
(M D , 2015). V          
(D   ., 2013),          E  (L   

., 2016). I      7,000 E , 18.9      
     COVID-19,  7.2      

    (N -B   ., 2020). E    
      B   I  ,   65   69   

     ,  (M   ., 2021). 
          COVID-19 

vaccine hesitancy (L   ., 2021).   ,      

 

 
 

the acceptance and motivation behind COVID-19 . T  COVID-19  
      :  ,    

 ,         ,  
  . A     -, -, -,  -

dependent (D   ., 2014),   COVID-19     
  ,         . 

P           
 (S   ., 2017),          

 . A    ,          
   (M D , 2015),    ,     
       (D   ., 2013). A    , 

 ,  ,        behaviour 
  ,      behaviour (B   ., 2015   

 S , 2012  X   , 2020). S        
    behaviour,    3C (M D , 2015), 4C 

(B   ., 2015)  5C  (B   ., 2018).     
,  5C            , 

          behaviour (B   
., 2018). T        ,    

 , C ,          ,   
         . S , C  
          -  . 

T , C        ,   
    ,    (    

),  . , C       
  ,          

    -  . , C   
             

 (B   ., 2018). T          
more variance in vaccination behaviour        

   C . M ,          
important C    5C    ,     
(B   ., 2018). 

R  COVID-19 ,      , 
 ,  ,         

     (M   ., 2020  M   ., 2021  R   ., 2020). 
M ,          : -  
and vaccine-     , ,  , 

 ,  -    -   (M  
 ., 2021). ,  COVID-19       



Chapter 5

104

 
 

positive general and COVID-19  ,       
   (   ., 2021  R   ., 2020  S   ., 2021). 
T          
        (S   ., 2017). A 

       -   -
            
  . I   ,        COVID-19 

    5C     . S    
           COVID-19  

(V   ., 2020),             
   . B          N , 

B ,  P ,      . 
First,            

    -  ,       
. 

Second,     ,       
 ,     (B   ., 2018).       
 C —C , C , C , C , C  R  

(5C ) –     COVID-19        
. 
Third,        5C ,    

   C      ,        
       (B   ., 2018). U   , e 

   ,  COVID-19 -related and 
COVID-19-     ,     

 5C . T         , 
,         5C  , , 

    . T       
   5.1. P         
   5C     (B   ., 2018) 

(        5.1).       
      C. A ,     

         5.1. D    
     5.1   . 

Finally,   ,        
    C      ,     

         .  
         C        

         . 

 

 
 

We find that Confidence and Collective Responsibility are most important in 
explaining COVID-19      . T     

             
    C . T     COVID-19   
   ,          

   C  R . T ,   
        C   C  

R ,      . 
 

F  5 1 Overview of expected mediation relationships 
Note: D       . C-19=COVID-19 



Psychological Characteristics, the 5C Model and COVID-19 Vaccination Intention

5

105

 
 

positive general and COVID-19  ,       
   (   ., 2021  R   ., 2020  S   ., 2021). 
T          
        (S   ., 2017). A 

       -   -
            
  . I   ,        COVID-19 

    5C     . S    
           COVID-19  

(V   ., 2020),             
   . B          N , 

B ,  P ,      . 
First,            

    -  ,       
. 

Second,     ,       
 ,     (B   ., 2018).       
 C —C , C , C , C , C  R  

(5C ) –     COVID-19        
. 
Third,        5C ,    

   C      ,        
       (B   ., 2018). U   , e 

   ,  COVID-19 -related and 
COVID-19-     ,     

 5C . T         , 
,         5C  , , 

    . T       
   5.1. P         
   5C     (B   ., 2018) 

(        5.1).       
      C. A ,     

         5.1. D    
     5.1   . 

Finally,   ,        
    C      ,     

         .  
         C        

         . 

 

 
 

We find that Confidence and Collective Responsibility are most important in 
explaining COVID-19      . T     

             
    C . T     COVID-19   
   ,          

   C  R . T ,   
        C   C  

R ,      . 
 

F  5 1 Overview of expected mediation relationships 
Note: D       . C-19=COVID-19 



Chapter 5

106

 
 

5   Materials and methods 

Data 

For the current study, we make use of data from university students. While we 
acknowledge this group may not be representative of all young adults, especially in terms 
of education level, we do believe that this will provide a fairer picture of the drivers of 
vaccination intention among young adults than studies focusing on the general 
population. As the severity of the consequences of COVID-19   -dependent, 
we expect that the motives for COVID-19       
and younger populations. The data used in this study are part of the Erasmus University 
Rotterdam International COVID-19 S  S . T       
COVID-19-related behaviours and attitudes among university students from multiple 
countries ( , L ,  ., 2020). Thus far, data have been collected at two points 
in time. For both data collections, approval was obtained by the Internal Review Board of 
the Erasmus University Rotterdam. All students signed an informed consent form before 
starting the survey. 

   ,          (T1  
T2)       (T  N , B ,  P ) 
that participated in both measurement waves. The second survey concentrated on 
vaccination intention and attitudes. 

The first data collection took place during the early days of the pandemic (weeks 
17-19, 2020, T1). I  ,   7,404       
were collected, amongst which  N , B   P . A   , 
students were approached through university student systems and invitations sent to 
university e-mail addresses. During this first survey, students could indicate whether they 
wanted to participate in a follow-up study by sharing their e-mail address. This follow-up 

 (T2)    D  2020 (  51-52). T  ,    
   N , B   P     T1   

to be contacted for follow-up. Other country samples were not reapproached since the 
number of students who agreed to be contacted for follow-up was insufficient to assure 

    T2. S         
to the e-mail addr     T1. I  , 2,902     
via e-       51, 2020. T         
did not yet finish or start the survey three and seven days after the first invitation. In total, 

    1,137  (  N  N=185  B  N=658  P  
N=294),      39.2 . T        . I   
analyses, sample sizes can be slightly lower due to the limited presence of missing values 
and the use of pairwise deletion. 

          T1  T2. A  T1, 
Dutch students from the Erasmus University Rotterdam were approached through two 

 

 
 

university research platforms for students in Psychology and students in Business 
Administration. For these students it is compulsory to participate in research for a number 
of hours, and they were thus incentivized to participate in the study. Moreover, the study 
was shared with all students from the Economics faculty by e-mail. In total, we collected 
1,090   D    T1,   633  (58.1 )   -
mail address to be contacted for a follow-  . 185 D   (  

=29.2 )   T2. A  T1, data from the Belgian sample was collected by 
    (  40,000)   -mail addresses from 

the University of Namur and the Université catholique de Louvain. Students from all 
faculties and degrees were approach . I  , 3,645     T1,  

 1,660      -  (45.5 ).   1,660 , 
658      (  =39.6 ). ,  P  

    T1      9,000  -mail 
   I  S  T    I  S   E   

   U   L . I  ,   1,275   T1   
609     for follow-  (47.8 ),   294    T2 
(  =48.3 ). 

As we did not use a completely probabilistic sample, it should be noted that our 
findings may not be generalizable to all students. However, we believe that, as we 
approached representative and large groups of students, risk of bias mostly arises from 
voluntary participation. It is therefore probable that students who are more agreeable and 
show more socially desirable behaviour        . T  heck 
whether this has affected our outcomes, we conducted all analyses presented in this 
chapter,       13-   (  C) S  D  
Scale of Marlow-C  (C   M , 1960  . M. R , 1982). T    
social desirability scales has been advocated to check the robustness of results based on 
self-report data (   M , 2008). Based on these additional analyses, we find that 
all conclusions drawn in the current study remain the same. 

At  T1  T2,         
. A  T1,      COVID-19-related attitudes, 

  COVID-19 ,    .    
,   T1 ata on personality traits are used. As personality traits are relatively 

stable over time (C    M C , 1994), we suppose that this is not a problem for the 
validity of our outcomes. If anything, using multiple measurement times decreases the 
probability of common method bias (P   ., 2012). A  T2,    

   COVID-19-related attitudes and compliance with regulations. In 
,   COVID-19       

po . ,     . T       
E , D , or French. 

O  ,   22.92  ,  59.3      .  
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Measures 

The operationalization of all variables is explained in this section.  
V   (T2): P      : If a 

coronavirus vaccine that was approved safe and effective was available to you free at cost, 
would you get vaccinated?’ Answers could be given on a seven-  :   
(1),    (2),   (3),  –  (4),   (5),  

  (6)    (7). A        
to get vaccinated against COVID-19. T         
students as being acceptant, hesitant, or resistant. This approach offers a more accurate 
understanding of vaccination intention, as grouping all students who indicate somewhere 

             
unique variation that can be exploited. 

 scale  T  5C        5C  
(B   ., 2018). T     15 . E    C —Confidence, 
Constraints, Calculation, Complacency and Collective responsibility—is captured by three 
items. Answers are given on a seven-  L  ,      

 . T         COVID-19 . A 
French translation was available (   ., 2020), while a Dutch translation was 
performed by two native Dutch speakers individually, after which a consensus meeting 
took place to discuss and decide on inconsistencies. All items are scored in a way such 
that a higher score indicates a higher degree of the C assessed. The scores of one of the 
items of the Collective Responsibility subscale was reversed to be in line with this scoring 
( hen everyone is vaccinated,  don t have to get vaccinated too ). I  ,  

  C  ,     : C   =.87, 
Complacency =70, Constraints =.69, Calculation =.76, Collective responsibility =.71. 

erceived risk of the -19 vaccine: Bipolar questions were used to assess the 
perceived risk of the COVID-19 . S     : T   
extent do you think the following characteristics apply to COVID-19  A  
could be given on a seven-point scale using bipolar adjectives, which is common practice 
when assessing attitude (A , 2006). An average score was taken for the following three 

:  (   (1)    (7)),     (  
effects are very l  (1)       (7))   (   (1) 

     (7)). T        ,     
score indicates a higher perceived risk of the vaccine. Internal consistency is very good 
( =.85). 

erceived effectiveness of the -19 vaccine: A similar question was used to 
assess the perceived effectiveness of the COVID-19 . S     

: T         s apply to COVID-19 
vaccines?’ Answers could be given on a seven-  ,     
(1)    (7). 

 

 
 

Normative beliefs about the COVID-19 vaccine : The descriptive social norms 
in students’ social environment regarding getting vaccinated against COVID-19  

   ,         
 . T     : n general, if a coronavirus vaccine 

that was approved safe and effective was available to your friends for free, what would most 
of your friends do   n general, if a coronavirus vaccine that was approved safe and 
effective was available to your family for free, what would most of your family do . A  

      1 (    )  7 (   ). 
A         (S  =.62, p .001). 

erceived benefits of the -19 vaccine : A      
perceived perso      COVID-19     -

 .       — etting vaccinated against the 
coronavirus will mainly benefit: ,       (1)  
( )    (7). 

erceived risk of -19 for oneself and for others : T    
     COVID-19    . T    
        COVID-19,     

     . T        
   COVID-19        . A      

a seven-  L         (1)    (7). 
A             COVID-19    

   . I     (COVID-19 :  =.67  
others =.71). 

COVID-19 infection : S         
    (1= ,         0:   
     ). 

eneral risk attitude :          
propens   (M   L , 2008),     . A   

        -  L  ,    
 (1)    (9),     ,      ale 

    (1)    (9). H      -
 . I    ,  =.77. A    

        ( , 2016). T    
  D           ,  

           . 
elay discounting 1 : D      measure related to 
            , . .,  

  . D        ,    
           . T  

         ,  5-  A  D  
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Discounting Task was used, in which students had to make five consecutive hypothetical 
   1,000       500  

(   B , 2014). T        3 ,     
decreased based on previous choices. The discount rate is calculated using the hyperbolic 
discounting model (M , 1987) and is log-transformed before analysis, as is commonly 
done in previous research (   B , 2014  Y   H , 2008). 

mpulsivity 1 : The Barratt Impulsiveness Scale-Brief, which is a short 
unidimensional version of the BIS-11,      personality construct of 
impulsivity (P   ., 1995  S   ., 2013). I    8     
four-  ,   /  (1)   /  (4). H    
items were reverse scored. Validated French and Dutch translations were used (Bayle et 

., 2000  L   B , 2005). The reliability was good, at =.75. 
ptimism 1 : U   L -Orientation Test-Revised, dispositional optimism 

was measured (S   ., 1994). Both Dutch and French translations were already 
available (    ., 2010  T   ., 2007). T     10 ,  
which four are filler items. Answers are given on a five-point scale, ranging from ‘strongly 

 (1)    (5). H         
optimism. Internal consistency was good, as reflected by Cronbach’s alpha ( =.81). 

Self-efficacy 1 : General self-efficacy was measured using the General Self-
Efficacy Scale, which was designed to predict individuals’ coping with daily hassles and 
adaptation after stressful events (S   , 1995). The scale consists of ten 
items scored on a four-   (1:     4:  ).   D  
translations were available (D   ., 2000  T   ., 1994). Internal consistency 
was very good, at =.85. 

sychopathy 1 : To assess subclinical psychopathy, the psychopathy subscale of 
the Short-Dark Triad was used (D. N.   P , 2014). The scale generally consists 

 9 . O   ( I enjoy having sex with people I hardly know’)     
to cultural controversy. Answers were given on a five-point scale, ranging from ‘strongly 

 (1)    (5). P   Dutch and French translations were 
used (A   ., 2020). Internal consistency was relatively low but acceptable 
( =.64). 

ltruism 1 : T   (  )    100-item version 
  HEXACO P  I -Revised was used, which consists of four questions 

scored on a five-   (1:   5:  ) (L   A , 2018). 
Two            

   ( . .,    ). D      
available (B   ., 2004   V   ., 2008). Internal consistency was low, at =.58. 
Previous studies have found similar low alphas of the altruism subscale while also showing 
high test-retest reliability and validity (L   A , 2018  R   ., 2015). There 

 

 
 

has been a debate on the relevance of alpha values in evaluating brief personality 
constructs in such cases (  V , 2013  M C   ., 2011). 

eed to belong : The need to belong was assessed using the single-item Need 
to Belong scale (SIN-B) (N   , 2013). I      SIN-B explains 
most of the reliable variance of the longer Need to Belong scale (N   , 2013). 
The psychometr       . P      
they agreed with the statement ‘I have the strong need to belong’ on a five-   (1: 

  5:  ). A        on 
of the full Need to Belong scale (S   ., 2012), and a Dutch translation was made 

          . 
rust in government and health authorities : Trust in government was 

measured using the  : I  ,         
 [  ]      1 (    )  10 (  )  T  

          : I  ,  
much             1 (    ) 

 10 (  )  S        ( =.68),     
     . 

nternational student 1 : We inferred that       
question ‘ ave you lived in name country  for more than  years  were international 

,        1. 
ender 1 : Gender was included as a binary ,   (1)   

(0)   . 

Descriptive statistics 

The means and standard deviations of all variables and correlations between all 
variables and     5C     T  5.1. 

Methodology 

T             .    
,          ,    

students who indicated a certain degree of willingness to get vaccinated against COVID-
19    .    ,      
5C    , -     (OLS)  

     5C    , ccination 
    ,       .  

controlled for country differences by including country dummies, and Dutch students 
     . T       analysis 
         Cs to conclude which of these components is 
    COVID-19    . , 

   ,          logical characteristics 
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mpulsivity 1 : The Barratt Impulsiveness Scale-Brief, which is a short 
unidimensional version of the BIS-11,      personality construct of 
impulsivity (P   ., 1995  S   ., 2013). I    8     
four-  ,   /  (1)   /  (4). H    
items were reverse scored. Validated French and Dutch translations were used (Bayle et 

., 2000  L   B , 2005). The reliability was good, at =.75. 
ptimism 1 : U   L -Orientation Test-Revised, dispositional optimism 

was measured (S   ., 1994). Both Dutch and French translations were already 
available (    ., 2010  T   ., 2007). T     10 ,  
which four are filler items. Answers are given on a five-point scale, ranging from ‘strongly 

 (1)    (5). H         
optimism. Internal consistency was good, as reflected by Cronbach’s alpha ( =.81). 

Self-efficacy 1 : General self-efficacy was measured using the General Self-
Efficacy Scale, which was designed to predict individuals’ coping with daily hassles and 
adaptation after stressful events (S   , 1995). The scale consists of ten 
items scored on a four-   (1:     4:  ).   D  
translations were available (D   ., 2000  T   ., 1994). Internal consistency 
was very good, at =.85. 

sychopathy 1 : To assess subclinical psychopathy, the psychopathy subscale of 
the Short-Dark Triad was used (D. N.   P , 2014). The scale generally consists 

 9 . O   ( I enjoy having sex with people I hardly know’)     
to cultural controversy. Answers were given on a five-point scale, ranging from ‘strongly 

 (1)    (5). P   Dutch and French translations were 
used (A   ., 2020). Internal consistency was relatively low but acceptable 
( =.64). 

ltruism 1 : T   (  )    100-item version 
  HEXACO P  I -Revised was used, which consists of four questions 

scored on a five-   (1:   5:  ) (L   A , 2018). 
Two            

   ( . .,    ). D      
available (B   ., 2004   V   ., 2008). Internal consistency was low, at =.58. 
Previous studies have found similar low alphas of the altruism subscale while also showing 
high test-retest reliability and validity (L   A , 2018  R   ., 2015). There 

 

 
 

has been a debate on the relevance of alpha values in evaluating brief personality 
constructs in such cases (  V , 2013  M C   ., 2011). 

eed to belong : The need to belong was assessed using the single-item Need 
to Belong scale (SIN-B) (N   , 2013). I      SIN-B explains 
most of the reliable variance of the longer Need to Belong scale (N   , 2013). 
The psychometr       . P      
they agreed with the statement ‘I have the strong need to belong’ on a five-   (1: 

  5:  ). A        on 
of the full Need to Belong scale (S   ., 2012), and a Dutch translation was made 

          . 
rust in government and health authorities : Trust in government was 

measured using the  : I  ,         
 [  ]      1 (    )  10 (  )  T  

          : I  ,  
much             1 (    ) 

 10 (  )  S        ( =.68),     
     . 

nternational student 1 : We inferred that       
question ‘ ave you lived in name country  for more than  years  were international 

,        1. 
ender 1 : Gender was included as a binary ,   (1)   

(0)   . 

Descriptive statistics 

The means and standard deviations of all variables and correlations between all 
variables and     5C     T  5.1. 

Methodology 

T             .    
,          ,    

students who indicated a certain degree of willingness to get vaccinated against COVID-
19    .    ,      
5C    , -     (OLS)  

     5C    , ccination 
    ,       .  

controlled for country differences by including country dummies, and Dutch students 
     . T       analysis 
         Cs to conclude which of these components is 
    COVID-19    . , 

   ,          logical characteristics 
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Table 5 1 Range, mean (M) and standard deviations (SD) of all variables and 
         5C scale 

Note: *: p .10, : p .05, : p .01, C-19=COVID-19, .= .  
 
 
 
 

 

Figure 5  A          

 V  ( ) M SD 1 2 3 4 5 6 
1. V   (1-7) 5.79 1.43 - 

     

2. C  (1-7) 4.97 1.48 .63  - 
    

3. C  (1-7) 2.08 1.09 -.50  -.41  - 
   

4. C  (1-7) 1.88 1.01 -.47  -.49  .53  - 
  

5. C  (1-7) 4.79 1.44 -.29  -.32  .21  .25  - 
 

6. C  R  (1-7) 6.04 1.08 .65  .56  -.59  -.51  -.24  - 
7. P   C-19  (1-7) 3.57 1.32 -.57  -.79  .33  .45  .35  -.50  
8. P   C-19  (1-7) 5.17 1.20 .42  .66  -.34  -.35  -.20  .42  
9. D   C-19  (1-7) 5.37 1.33 .61  .53  -.33  -.38  -.28  .45  
10. B  C-19 :    (1-7) 5.45 1.41 -.05 .04 .06  -.02 .003 .07  
11. P   C-19: S  (1-7) 3.09 0.93 -.01 -.10  -.20  .03 .03 .08  
12. P   C-19: O  (1-7) 4.23 0.92 .001 -.06  -.19  -.02 .04 .13  
13. I  C-19 (0/1) 0.21 0.40 -.09  -.10  .12  .09  .02  -.07  
14. R   (1-9) 3.69 1.24 -.12  -.09  .24  .07  -.002 -.18  
15. D   ( (.00011) – (24)) -6.11 1.78 -.03 -.06  .08  .07  .01 -.06  
16. O  (1-5) 3.29 0.75 .01 .12  .05 -.08  .03 .01 
17. I  (1-4) 1.96 0.46 -.10  -.09  .11  .06  -.09  -.10  
18. S -  (1-4) 3.08 0.45 -.01 .04  .05  -.10  .12  .03 
19. P  (1-5) 1.89 0.52 -.09  -.10  .21  .15  .02 -.16  
20. A  (1-5) 4.06 0.59 .01 -.03 -.13  -.02  .12  .13  
21. N    (1-5) 3.40 1.03 .08  .01 -.06  .003 .02 .09  
22. I   (0/1) 0.13 0.33 .02 .04 .04 .06  .001 -.03 
23. T  . &   (1-10) 6.61 1.86 .43  .67  -.32  -.35  -.22  .40  
24.  (0/1) 0.59 0.49 -.12  -.21  -.04 .05 .10  -.03 



Psychological Characteristics, the 5C Model and COVID-19 Vaccination Intention

5

113

 
 

     5C ,     
     H    PROCESS   SPSS (H , 

2017).   C   5C ,         
              

C  . T     , M  1,    
   ,       . T  

         (  ,   5.2). T  
  , M  2,       

,       . T      
(Figure 5.2)           C  

. , M  3    M  2,  —     
  —     ,      

 . T       (  ,  5.2), 
           

   ,    (  5.2),      
  COVID-19  . I        

           (   ),     
     -  ,       
   (H   S , 2013  S   B , 2002). T ,  

           ( ),  
 95  -    (95  BC-CI)  PROCESS.  

         95  BC-CI  . 
A               
(C , 2009),          

           
(C , 2009  H , 2017). E         

            C   
 . C ,          

      C. A           
        (H , 

2017). A       IBM SPSS   V  25.0 (IBM 
 tatistics for indows, ersion , 2017). 

 
   

 

 
 

Table 5 1 Range, mean (M) and standard deviations (SD) of all variables and 
         5C scale 

Note: *: p .10, : p .05, : p .01, C-19=COVID-19, .= .  
 
 
 
 

 

Figure 5  A          

 V  ( ) M SD 1 2 3 4 5 6 
1. V   (1-7) 5.79 1.43 - 

     

2. C  (1-7) 4.97 1.48 .63  - 
    

3. C  (1-7) 2.08 1.09 -.50  -.41  - 
   

4. C  (1-7) 1.88 1.01 -.47  -.49  .53  - 
  

5. C  (1-7) 4.79 1.44 -.29  -.32  .21  .25  - 
 

6. C  R  (1-7) 6.04 1.08 .65  .56  -.59  -.51  -.24  - 
7. P   C-19  (1-7) 3.57 1.32 -.57  -.79  .33  .45  .35  -.50  
8. P   C-19  (1-7) 5.17 1.20 .42  .66  -.34  -.35  -.20  .42  
9. D   C-19  (1-7) 5.37 1.33 .61  .53  -.33  -.38  -.28  .45  
10. B  C-19 :    (1-7) 5.45 1.41 -.05 .04 .06  -.02 .003 .07  
11. P   C-19: S  (1-7) 3.09 0.93 -.01 -.10  -.20  .03 .03 .08  
12. P   C-19: O  (1-7) 4.23 0.92 .001 -.06  -.19  -.02 .04 .13  
13. I  C-19 (0/1) 0.21 0.40 -.09  -.10  .12  .09  .02  -.07  
14. R   (1-9) 3.69 1.24 -.12  -.09  .24  .07  -.002 -.18  
15. D   ( (.00011) – (24)) -6.11 1.78 -.03 -.06  .08  .07  .01 -.06  
16. O  (1-5) 3.29 0.75 .01 .12  .05 -.08  .03 .01 
17. I  (1-4) 1.96 0.46 -.10  -.09  .11  .06  -.09  -.10  
18. S -  (1-4) 3.08 0.45 -.01 .04  .05  -.10  .12  .03 
19. P  (1-5) 1.89 0.52 -.09  -.10  .21  .15  .02 -.16  
20. A  (1-5) 4.06 0.59 .01 -.03 -.13  -.02  .12  .13  
21. N    (1-5) 3.40 1.03 .08  .01 -.06  .003 .02 .09  
22. I   (0/1) 0.13 0.33 .02 .04 .04 .06  .001 -.03 
23. T  . &   (1-10) 6.61 1.86 .43  .67  -.32  -.35  -.22  .40  
24.  (0/1) 0.59 0.49 -.12  -.21  -.04 .05 .10  -.03 



Chapter 5

114

 
 

5       Results 

COVID-19     

Vaccination intention was measured on an ordinal scale, ranging from definitely 
not to definitely yes. We asked about intention under the condition that the COVID-19 
vaccine was approved as being safe and effective and could be received free of cost. Figure 
5.3           
indicated with a dashed dark blue line (from positive to negative propensity). While the 

   (85.49 )        n a 
    ,  40.9       

convinced to get vaccinated (‘definitely yes’). Only a very small group was totally resistant 
to COVID-19  (1.58 )       t’ get 

. A  1   10  (9.41 )      
COVID-19 ,           

 . A   5.10        ng the 
COVID-19         . 

 

F  5  V         
 (N 1 1 7  

 
 
 
 
 
 
 

   

 

 
 

5C   COVID-19   

Table 5.2      OLS     5C   
independent variables and vaccination intention as the dependent variable while 

    . T         
explained variance (R =0.54). V          1.1 

 2.1,      . 
T      C         

the expected direction based on the previous liter . H  C     
    C  R         

  COVID-19,  C , C   C   
   COVID-19  . R     C ,   

  C  (B=0.32, =0.33, SE=0.03, p .001)  C  R  
(B=0.46, =0.35, SE=0.04, p .001)  .        
C   C  R          

     COVID-19  . 

T  5.  OLS      1-7     
 

  B 95 -CI  SE p 
I  2.25 [1.62, 2.88]  0.32 .001 
C  0.32 [0.27, 0.37]  0.33 0.03 .001 
C   -0.16 [-0.23, -0.09] -0.12 0.04 .001 
C  -0.08 [-0.15, -0.003] -0.05 0.04 .04 
C  -0.06 [-0.10, -0.01] -0.06 0.02 .01 
C  R  0.46 [0.39, 0.53]  0.35 0.04 .001 

 (=1) -0.11 [-0.23, 0.01] -0.04 0.06 .08 
B   (=1) -0.003 [-0.17, 0.16] -0.001 0.09 .97 
P   (=1) -0.03 [-0.21, 0.16] -0.01 0.10 .79 
R2 0.54     
F 163.680 ( .001)    
N 1,127     
Note: B    ,      . D       . 
 

T  5C         

   ,     (H , 2017). 
Models          C    . I  

 ,               
           C. I  T  5.3  5.7,  

     ,         
 C.  

Figure 5.4          ,   
             C  
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as a mediator (Table 5.3). I   5.4,         , 
       . A   , C    

   COVID-19    . T     
   T  5.3        COVID-19   

       C  (ab=-0.17  95  
bias-    (95  BC-CI) = [-0.22, -0.13]),    

       5.4. A ,  
     (ab=0.09  95  BC-CI = [0.07, 0.12])     

    (ab=0.11  95  BC-CI = [0.08, 0.14])    
      C . M ,   

  (  )  COVID-19    
  s (ab=0.03., 95  BC-CI = [0.02, 0.05])      
 COVID-19    C ,     

 . ,           
 ,     C  ( =0.38, p .01). 

Table 5  Mediation analyses with Confidence as the mediator and vaccination 
intention as the dependent variable (N 1,1  

 M  1 M   M   Indirect effect 
D   V  

I  
C  V  

I  
 

P   (  ) 
 

a    
(  ) 

a*b  

C   p  p  p I    
[95  BC-CI] 

Predictors        
T      

 
0.11 .001 0.29 .001 -0.004 .88 11 8  1  

N   0.41 .001 0.08 .001 0.38 .001    5  
P     -0.29 .001 -0.44 .001 -0.12 .001 - 17 -   - 1   
P    

 
0.07 .01 0.23 .001 -0.02 .51 9 7  1  

O  -0.04 .08 0.03 .08 -0.05 .02 0.01 [-0.001 , 0.02] 
Control variables        

 (=1) 0.03 .26 -0.04 .02 0.04 .07  
B   (=1) 0.08 .01 -0.05 .01 0.10 .001  
P   (=1) 0.01 .63 -0.002 .28 0.02 .43  
Mediator        
C      0.39 .001  
R2 0.48  0.76  0.51   

Note: T              95  -    
(95  BC-CI)       .     . T     

          .  
 
 
 

 

 
 

 

Figure 5  E           
     ’   C ’ T  

5    
 

Table 5.4     C    . T  
    COVID-19        

   C  (ab=-0.04, 95  BC-CI = [-0.06, -0.02]). A 
          C ,    
         COVID-19. M ,   
        ,      

   C ,        (ab=0.01, 95  
BC-CI = [0.01, 0.02]). O   ,   ,  . 
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Table 5  Mediation analyses with Calculation as the mediator and vaccination 
intention as the dependent variable (N 1,1 9  

 M  1 M   M   Indirect effect 
Dependent variable Vaccination 

Intention 
Calculation Vaccination 

Intention 
 

Paths c (total effect) 
 

a b and c’ 
(direct effect) 

a*b  

Coefficient  p  p  p Indirect effect  
[95  BC-CI] 

Predictors        
Perc. risk of C-19:  0.06 .02 -0.06 .08 0.06 .04 0.01 [-0.001 , 0.01] 
Perc. risk of C-19:  0.01 .76 0.03 .37 0.01 .68 -0.003 [-0.01 , 0.004] 
Perceived risk of vaccine -0.57 .001 0.35 .001 -0.53 .001 -  - 6  -  
Risk attitude -0.07 .01 -0.02 .53 -0.07 .01 0.002 [-0.01 , 0.01] 
Optimism -0.03 .18 0.04 .20 -0.03 .23 -0.004 [-0.01 , 0.002] 
Impulsivity -0.06 .03 -0.11 .001 -0.07 .01 1 1   
Psychopathy 0.002 .94 0.02 .50 0.004 .87 -0.002 [-0.01 , 0.004] 
Control variables        

 (=1) -0.02 .38 0.02 .47 -0.02 .42  
B   (=1) -0.01 .77 0.03 .51 -0.01 .83  
P   (=1) 0.001 .98 -0.03 .41 -0.003 .94  
Mediator        
Calculation     -0.11 .001  
R2 0.34  0.14  0.35   

Note: T              95  -corrected confidence intervals 
(95  BC-CI)       .     . T    is 
completely standar          .  

 
A   C        T  5.5. A   

   . S         
n   COVID-19      (ab=0.12, 95  
BC-CI = [0.09, 0.15]). A     COVID-19   

   C       . M , 
the perceived risk of COVID-19     (ab=0.05, 95  BC-CI = 
[0.03, 0.08])      (ab=0.05, 95  BC-CI = [0.02, 0.07])  

       C . H  been 
infected with COVID-19     C  , ,  

  (   ab=-0.05, 95  BC-CI = [-0.11, -0.003]). 
S     (ab=-0.05, 95  BC-CI = [-0.08, -0.03])   te 
(ab=-0.03, 95  BC-CI = [-0.05, -0.01])       
COVID-19     C . 

 

 
 

T  5 5 Mediation analyses with Complacency as the mediator and vaccination 
intention as the dependent variable (N 1,1 8  

 M  1 M   M   Indirect effect 
Dependent variable Vaccination 

Intention 
Complacency Vaccination 

Intention 
 

Paths c (total effect) 
 

a b and c’ 
(direct effect) 

a*b  

Coefficient  p  p  p Indirect effect 
[95  BC-CI] 

Predictors        
Perceived risk of C-19:  0.03 .33 -0.15 .001 -0.03 .33 5   8  
Perceived risk of C-19:  0.04 .13 -0.12 .001 0.0003 .99 5   7  
Normative beliefs 0.60 .001 -0.33 .001 0.49 .001 1  9  15  
C-19 I  -0.03 .24 0.06 .02 -0.01 .76 - 5 - 11  -  
Risk attitude -0.07 .003 0.15 .001 -0.02 .40 - 5 - 8  -  
Delay discounting -0.02 .47 0.09 .001 0.01 .51 -  - 5  - 1  
Control variables        

 (=1) -0.05 .08 -0.04 .18 -0.06 .01  
B   (=1) 0.02 .60 -0.11 .003 -0.02 .49  
P   (=1) -0.01 .75 -0.15 .001 -0.06 .05  
Mediator        
Complacency     -0.35 .001  
R2 0.38  0.23  0.48   

Note: T              95  -corrected confidence intervals 
(95  BC-CI)       .     . T    is 
completely standar          .  

 
T  5.6      C    .   

find a small significant indirect effect of self-efficacy (ab=0.03, 95  BC-CI = [0.003, 
0.07]). S       -reported self-    

,       . H ,    
effect of self-efficacy on vaccination intention remains after controlling for Constraints 
( =-0.09, p .01). O ,         
indirectly relate to vaccination intention through Calculation as the confidence intervals 

     . 
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Risk attitude -0.07 .01 -0.02 .53 -0.07 .01 0.002 [-0.01 , 0.01] 
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Table 5 6 M    C       
     N 1,1 9  

 M  1 M   M   I   
Dependent variable Vaccination 

Intention 
Constraints Vaccination 

Intention 
 

Paths c (total effect) 
 

a b and c’ 
(direct effect) 

a*b  

Coefficient  p  p  p Indirect effect 
[95  BC-CI] 
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Impulsivity -0.11 .001 0.03 .42 -0.10 .001 -0.01 [-0.04 , 0.02] 
Self-efficacy -0.06 .10 -0.07 .03 -0.09 .003    7  
International Student 0.01 .64 0.06 .05 0.04 .11 -0.09 [-0.18 , 0.01] 
C          

 (=1) -0.10 .001 0.01 .63 -0.10 .001  
B   (=1) -0.08 .07 0.05 .22 -0.05 .16  
P   (=1) 0.06 .14 -0.09 .03 0.02 .60  
M         
Constraints     -0.47 .001  
R2 0.05  0.03  0.26   

Note: T              95  -corrected confidence intervals 
(95  BC-CI)       .     . T    is 
completely standar          .  
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vaccination among students in our sample. Confidence, i.e., the degree of trust in the 
vaccine and the system that delivers it, and Collective Responsibility, i.e., the willingness 
to protect others by getting vaccinated, are most strongly related to COVID-19  
intention. This suggests that campaigns targeted at increasing vaccination intention 
among students will likely be most successful when focused on enhancing the levels of 
both Confidence and Collective Responsibility. Smaller negative links are present between 
vaccination intention and Complacency, Constraints, and Calculation. 

Psychological profiles underlying COVID-19   

We show that psychological profiles indeed play an important role in explaining 
vaccination intention. As vaccination campaigns will likely be most successful when 
targeted at Confidence and Collective Responsibility, we discuss which psychological 
variables underlie these drivers and should therefore be considered when designing 
interventions. 

First, we show that the perceived risk and effectiveness of the vaccine both affect 
vaccination intention through changes in Confidence levels. We find that the level of 
Confidence is lower for students in our sample who perceive the vaccine as being riskier 
(e.g., less safe and with a higher risk of side effects) and less effective. Moreover, trust in 
the government and health authorities plays an important role in explaining vaccination 
intention through Confidence. Students with lower trust in these institutions report lower 
levels of Confidence, which translates into lower vaccination intention. Finally, the 
descriptive norm in students’ environment—the degree to which family and friends 
intend to get vaccinated—has a small effect on intention through Confidence. Moreover, 
we show that the descriptive norm also has a strong direct relationship with vaccination 
intention. 

With respect to Collective Responsibility, it is evident that the perceived risk of 
COVID-19     t’s social circle indirectly relates to his/her vaccination 
intention through Collective Responsibility. Students in our sample who perceive the risk 
of COVID-19              
against COVID-19, motivated by a lower willingness to protect others. Moreover, we show 
that personality plays an important role in explaining the perception of vaccination as a 
Collective Responsibility. Psychopathy traits, which are related to antisocial behaviour 
caused by deficits in empathy, emotion, and self-control (D. N.   P , 2014), 
negatively relate to Collective Responsibility and, therefore, to a lower intention to get 
vaccinated. Similarly, students with more altruistic personalities, e.g., those who feel more 
sympathy toward others and want to help those in need, have a higher intention to get 
vaccinated against COVID-19,     C  R . 
Additionally, the degree to which students feel the ‘need to belong’ indirectly relates to 
higher vaccination intention through Collective Responsibility. The need to belong relates 
both to the human needs of wanting to affiliate with others and wanting to be accepted 

 

 
 

by others (B   L , 1995). We expect that both a need to be in contact with 
others at risk for COVID-19      behaviour to be 
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Implications for vaccination campaigns and interventions 
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vaccination among students in our sample. Confidence, i.e., the degree of trust in the 
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levels of Confidence, which translates into lower vaccination intention. Finally, the 
descriptive norm in students’ environment—the degree to which family and friends 
intend to get vaccinated—has a small effect on intention through Confidence. Moreover, 
we show that the descriptive norm also has a strong direct relationship with vaccination 
intention. 

With respect to Collective Responsibility, it is evident that the perceived risk of 
COVID-19     t’s social circle indirectly relates to his/her vaccination 
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against COVID-19, motivated by a lower willingness to protect others. Moreover, we show 
that personality plays an important role in explaining the perception of vaccination as a 
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vaccinated. Similarly, students with more altruistic personalities, e.g., those who feel more 
sympathy toward others and want to help those in need, have a higher intention to get 
vaccinated against COVID-19,     C  R . 
Additionally, the degree to which students feel the ‘need to belong’ indirectly relates to 
higher vaccination intention through Collective Responsibility. The need to belong relates 
both to the human needs of wanting to affiliate with others and wanting to be accepted 
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reasons why certain groups are unable to get vaccinated (e.g., people with allergic reaction 
to vaccines, autoimmune diseases or other conditions). Nevertheless, our results also 
indicate that students in our sample with less altruistic, emphatic, and social personalities 
were less likely to feel Collective Responsibility. Influencing these personality traits is 
likely to be very difficult, maybe even impossible. But one should consider that, as these 
students feel less empathy toward others, campaigns focused on stressing the prosocial 
consequences of vaccination may not be sufficient to influence certain groups as strongly 
and could even promote the idea of free riding (I   ., 2014). Therefore, it remains 
important to communicate the personal risks of COVID-19   ,  , 
by communicating the possibilities of long-lasting adverse consequences of COVID-19, 
also known as ‘long COVID’ (M , 2020). 

In addition to positively affecting vaccination intention through Confidence and 
Complacency, we show that the descriptive norm has a strong direct relationship with 
vaccination intention. Descriptive norms have been proven to be strong drivers of 
behaviour, especially in times of uncertainty (C , 2009). Vaccination campaigns may 
be more successful if they make the norm among students more salient by stressing that 
the majority of students intend to get vaccinated. 

In most countries, young adults will be the last in line for vaccination. Although 
this makes sense from a health perspective, governments should realize that by the time 
students must actively decide whether to get vaccinated, the vaccination strategy may 
have already led to decreased infection rates and, therefore, also to a lower perceived risk 
of COVID-19. I ,      ,    
Collective Responsibility may decrease through a lower perceived risk of COVID-19  
others. It is therefore vital that campaigns focused on students start early on since the 
necessity of vaccination is most salient at that stage, and, therefore, positive intentions 
can be formulated. Studies show that once a strong enough intention to get vaccinated is 
formed, this likely translates into action (A   ., 2019). In terms of policy, to 
enhance the transition from intention to behaviour, the process of getting vaccinated 
should be easy, fast and without unforeseen barriers (daCosta DiBonaventura & Chapman, 
2005). 

Limitations and future research 

The study has several limitations. First, we measure vaccination intention and 
not actual vaccination behaviour. As the intention-behaviour gap shows us that not all 
intentions translate into behaviour (S , 2002), it would be interesting to research 
whether our results also hold with actual vaccination behaviour as the dependent variable. 
Second, as we did not use a probabilistic sample, the use of inferential techniques is not 
entirely justifiable (C   L , 1997  S , 1983). While we used a large sample of 
students from three countries and, during the sampling process, approached large and 
representative groups of students, participation was (mostly) on a voluntary basis. Since 

 

 
 

we expected students with higher levels of social desirability to be more likely to 
participate, we conducted all analyses controlling for social desirability. The fact that our 
conclusions remained the same strengthen our belief in the validity of our results. 
However, it is possible that our sample suffers from other type of non-response bias and 
that our results should therefore be interpreted with caution. Third, as discussed, 
vaccination intention is context- and time-dependent. Since we use a snapshot of 

    D  2020,     
vaccination may have shifted over time. Finally, for future research, an important next 
step will be to design and test which interventions have the best outcomes in both 
experimental and real-life settings. 

Despite its limitations, our study provides governments and public health 
officials with much needed levers of the important drivers of COVID-19  
intention among students. Given the suggested rate of COVID-19   
in our sample, we hope that our findings will contribute to the designing and improving 
of effective public health messaging to increase the acceptance above the percentages 
needed to achieve herd immunity. 
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Moreover, Kuckertz et al. (2020) reported that the growth and innovation potential of 
start-ups are at risk due to the pandemic and the measures taken by governments. Finally, 
it was shown that self-employed workers were affected more strongly than wage workers 
by the financial insecurities caused by the pandemic in terms of psychological distress 
(P   R , 2020), that their perceived level of burnout increased (Torrès, Benzari, 

 ., 2021  T   ., 2022) and that health perception was affected (Torrès, Fisch, et 
al. 2021). 

While most focus has been on the consequences of the pandemic for current and 
nascent entrepreneurs, the consequences of the COVID-19      

       (EI)   e of 
the future entrepreneur (L   , 2022). Potential future entrepreneurs have 
witnessed the pandemics’ sizeable negative consequences and the economic uncertainty 
related to business ownership. This may negatively affect the EI of today’s students. 
Therefore, the pandemic may not only have affected the current business landscape but 

      ( )      -ups. In line with 
this possibility, studies have shown that macroeconomic conditions when young shape 
job preferences for the rest of one’s live, with those entering the job market during a 
recession giving higher priority to income for the rest of their lives (C   ., 2020). 
A  C   . (2020)  ,  -called ‘impressionable years’ (between ages 
18  25)      . Literature has shown that the 
historical environment in which a young person becomes active in the adult world shapes 
the formation of lasting values, attitudes, and preferences. During the impressionable 
years, people are highly susceptible to attitude change, although afterward this 
susceptibility drops drastically and remains low for the rest of one’s life (Krosnick & Alwin, 
1989). Taking this into account, students who form their future job preferences—and thus 
entrepreneurial aspirations—during the COVID-19     
attitudes and preferences for the rest of their lives. 

On the other hand, the COVID-19       EI  
students. As the job market has become increasingly challenging during the pandemic, 
the expected difficulties associated with finding a job could lead to higher EI due to more 
necessity-based entrepreneurship. Aucejo et al. (2020), for example, showed that in a US 
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shown that graduates who enter the job market during a recession suffer from the 
consequences for up to ten years due to lower job opportunities and lower wages (Brunner 

 , 2014  , 2010  S    , 2019). The expected difficulties of 
finding employment may shift some students in the direction of self-employment, also 
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extreme events on individual perceptions and expectations of entrepreneurship and 
showed that natural disasters and terrorist attacks increase fear of failure, while violent 
conflict decreases it. Moreover, they showed that natural disasters mostly discourage 
females and older and low-income individuals from starting a business. Brück et al. (2010) 
showed that terrorist attacks positively affected the entrepreneurial activity of all 
population groups. In contrast, studying a sample of Afghans living in conditions of war 
and terror, Bullough et al. (2014) found that perceptions of danger from the environment 
lowered EI, while this effect was diminished for those with high resilience and 
entrepreneurial self-efficacy. Moreover, the perception of economic crisis as an obstacle 
negatively affects the likelihood of starting a business (A   ., 2016). With 
respect to the COVID-19 , R -R   . (2020) showed that the EI of students 
decreased during the pandemic compared to before the pandemic. 

Current study 

As stressed by Liñán and Jaén (2022), it is important that the effects of the 
COVID-19   EI  ,       
encourage and discourage changes in these intentions. While EI h      
measure of entrepreneurship18, we believe that as the focus of this research lies on 
tomorrow’s start-ups rather than today’s start-ups it is crucial to use EI as an outcome. 
M ,   A  T   P  Behaviour, intention is a significant 
predictor of eventual behaviour. T          
literature for various behaviours (   H , 1993) and for entrepreneurial behaviour 
in particular (Kautonen  ., 2013, 2015). 

In the current paper, we study the drivers of self-reported change in EI of a 
  1,090     N . ,    

students self-report that their intentions have changed and, if so, in which direction. As 
stated above, the pandemic could have a two-sided effect on EI. On the one hand, it may 
lower EI due to the unprecedented high levels of economic uncertainty and exposure to 
the adverse consequences of the pandemic on businesses. On the other hand, it may 
strengthen EI through increases in necessity entrepreneurship – due to the 
unpredictability of the job market - and opportunity entrepreneurship – due to changed 
consumption patterns and the growth of certain sectors. Second, we study how a set of 
COVID-19-related, context-related and demographic variables relates to changes in EI. 
Specifically, we study four COVID-19-related variables: the self-reported effect of the 
pandemic on students’ mental health, the self-reported effect of the pandemic on 
students’ financial security, perceived risk of COVID-19 (   ) 
and compliance with COVID-19 . A ,      
future income are connected to EI change. As discussed, governmental measures have 
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also study the relationship between government trust and change in EI due to the 
pandemic. Moreover, we investigate how the COVID-19     add to 
existing gender differences in entrepreneurship given that, despite initiatives to decrease 
the gender gap, women are underrepresented in entrepreneurship (E   ., 2019) and 
have lower intentions to start a business after graduation (Dabic et ., 2012  E   ., 
2019  .   ., 2007) ,    ,      
a business or economics related study and whether students are domestic or international. 

      alysis to investigate which variables relate 
to an increase or decrease in EI compared to no change in intentions. 

As there is hardly any literature available on the drivers of change in 
entrepreneurial aspirations during pandemics, we do not formulate explicit hypotheses 
but will take an inductive approach and interpret and reflect on the outcomes in the 
discussion. 
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6   Results 

Entrepreneurial intention and change in entrepreneurial intention 
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all variables are presented. The strongest correlations were present between EI change 
and the effect of COVID-19    (r=.13, p .001),  (r=-.18, p .001),  

   10  (r=.19, p .001). H ,     
 ,       – presented in the 

next part -            
      EI. 

Table 6 1 M  M),   SD        
 

  M SD % 
Change EI    
  Lower    15.76  
  Same   65.97  
  Higher   19.17  
Effect C-19:   2.39 0.89  
Effect C-19:   2.78 1.04  
Perceived risk C-19 3.23 0.89  
C  C-19  5.86 0.99  

  7.28 1.64  
E   10  4.49 1.41  
Gender     
  Male   42.45  
  Female   57.54  
Age 20.76 2.81  
E /      
  Economics/business student   77.53  
  Other   22.47  
I      
  Domestic student   69.52  
  International student     30.48  

Note: C-19 = COVID-19. 
 

T  6  C         
  1 2 3 4 5 6 7 8 9 10 11 

1. C  EI -           

2. E  C-19:   .13  -          

3. E  C-19:   .07  .20  -         

4. P   C-19 -.02 -.06  -.06  -        

5. C  C-19  -.03 -.03 .03 .06  -       

6.   .04 .05  .12  -.09  .05  -      
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11. I   .08  -.08  -.10  .19  .11  -.24  .09  .09  -.05 .02 - 
Note: C-19=COVID-19, : p .10, : p .05, : p .01 
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Multinomial logistic regression explaining change in EI 

To assess which of the variables were associated with a reported increase or 
decrease relative to unaffected EI during the COVID-19 ,    

    1,071   . T     
analysis are presented in Table 6.3. C  1    (B),   (SE), 
odds ratios (OR),  95    (95  CI’ )  p values for 
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E     10       
  EI    EI    COVID-19  (B=0.24, 

OR=1.27, p .001). T           
 EI    EI (B=0.33, OR=1.39, p .001). T      

             
            EI. 

          EI.   
     EI    EI (B=0.42, OR=1.52, p=.04)    

to repo   EI    EI (B=-0.57, OR=0.57, p=.002). I     
,             EI 

   EI (B=-0.99, OR=0.23, p .001). 
,    ,        

   EI    EI (B=-0.09, OR=0.91, p=.04)   EI 
   EI (B=-0.13, OR=0.88, p=.01). T      

      EI      EI. T    
             

   EI.      ,    
,       EI    EI (B=-0.58, OR=0.56, 

p=.01)        EI    EI (B=0.89, OR=1.45, 
p .001). 

6   Discussion 
T  2020 COVID-19        . 

A            (P. D. 
  T , 2012  T   , 2004),       

            
 .        (EI)    

      D   .     EI 
    approximately     , one     

  . I ,     (16 )    
EI (19 )    . O    , , EI      

    . N ,        
          COVID-19 . 

T ,       COVID-19- , - ,  
      EI   .     

     . 
V             EI  

         . D    
d    ,       (E   

., 2019). I         COVID-19    

 

 

this  imbalance. In our sample, we find a strong association between EI change and gender, 
showing that females are more likely than males to report decreased EI and less likely to 
report increased EI during the pandemic. This result indicates that given that EI is already 
higher for males in general (D   ., 2012  E   ., 2019  .   ., 2007), 
this difference may grow due to the pandemic. Previous research has shown that women 
perceive more (gender- )   ,   ( )   
support, less favourable perception of oneself and the entrepreneurial environment, 
household responsibilities and lower chances of obtaining external capital from investors 
(   , 2019  L   M , 2007  S   ., 2012  V   

., 2012). I      COVID-19    nced these barriers, 
especially those related to the perception of the entrepreneurial environment. Recent 
studies have shown that employment and income losses have been largerfor women than 

   COVID-19 , which is explained by increased household 
responsibilities and concentration of female employment in more severely affected sectors 
(A   ., 2020 , 2020 , 2021    ., 2021).      
do not apply to our sample of students, it was shown that the first lockdown is associated 
with a shift toward more traditional beliefs in gender norms (B   M , 2021), 
which may also affect EI. ,        
men and women also underlie disparities in entrepr  .  
generally have lower levels of self-efficacy and are more risk averse than men (Borghans 

 ., 2009  V   ., 2012). As the business environment is more uncertain than 
ever (A   ., 2020), a risk averse personality and lower belief in one’s capacity to 
overcome potential obstacles (i.e., self- )       
career in entrepreneurs in the current uncertain economy. In line with our findings, 
Giotopoulos et al. (2017) showed that du   2008   gender was more 
strongly negatively related to entrepreneurial high growth intentions compared to 
noncrisis years, indicating that female entrepreneurship suffered more during the crisis. 

Second, we found that pandemic-induced changes in mental health were strongly 
    EI. S ,         

the pandemic were more likely to report lower EI and less likely to report similar or higher 
EI. Only recently have scholars started to pay attention to the mental health of 
entrepreneurs (   ., 2018, 2019  , ,  ., 2021  , T , 

 ., 2020). It has been shown that worse mental wellbeing is related to lower firm 
performance among entrepreneurs, which some have explained by the Conservation of 
Resources Theory (   ., 2010  H , 2001  S , 2018). Entrepreneurs 
with better mental health have more cognitive and affective resources, which enable them 
to be more persistent and creative, to identify opportunities, and to spend more effort on 
their work (S , 2018). This same mechanism may apply to students who report a 
negative impact of the pandemic on their mental health. As they may have fewer resources 
available to identify business opportunities, they report a lower intention to start a 
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increases in EI during the pandemic. At the same time, students that have recently come 
up with a business idea may indicate both enhanced EI during the pandemic as well as 
higher expectations of future income. 

Finally, we controlled for several variables, among which age and international 
student status are found to be related to EI change. Specifically, older students are less 
likely to report increased EI compared to decreased and similar EI. Moreover, 
international students are more likely to report increased EI and less likely to report 
decreased EI, indicating that the EI of international students may be differently and more 
positively affected by the pandemic than that of domestic students. We do not find 
differences in changes in EI between students who pursue studies related to economics 
and business and students who pursue other studies. 

There are several caveats to our study that should be borne in mind when 
interpreting the outcomes. First, we have assessed change in EI. While students may 
indicate that their EI has changed due to the pandemic, we do not know what this change 
means for their actual level of EI. For example, if decreases in EI are mainly present in 
students who were already unwilling to start a business before the pandemic (low levels 
of EI becoming even lower), this result has less severe consequences than if these 
decreases are mainly present in students with high levels of EI before the pandemic. 
Second, the change in EI is self-reported retrospectively. Students were forced to think 
about how the pandemic has affected their EI, which is arguably not something students 
have thought about before participating in the survey. For future research, it would be 
meaningful to compare postpandemic or midpandemic EI levels to prepandemic EI levels 
and use these comparisons to infer change. Third, our data were collected during the 

     (A /M  2020). A   ,    
aware of the long-lasting consequences of the pandemic. Thereafter, more (or less) severe 
changes in EI could have occurred. Importantly, changes in EI could be reversible, 
meaning that when the pandemic has ended, EI levels may return to their prepandemic 
states. While this possibility is not in line with previous research that shows that 
macroeconomic conditions during on    (18-25)   
for the rest of one’s life (C   ., 2020    A , 1989), future research 
using longitudinal data assessing EI before, during and after the COVID-19  
would be worthwhile. Fourth, while studying EI is, in the context of our study, a useful 
outcome measure, for future research, it would be valuable to investigate whether the 
COVID-19              
from EI to actual entrepreneurial behaviour. Finally, our study is only able to draw 
conclusions about associations between the factors we study and change in EI. In 
interpreting the results, one should keep in mind that we cannot draw any causal claims.  

M ,  2020 COVID-19         
at least two years (at the time of writing the present article). While the economy is 
recovering more quickly than expected, with labour participation rates in the Netherlands 
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differences in changes in EI between students who pursue studies related to economics 
and business and students who pursue other studies. 

There are several caveats to our study that should be borne in mind when 
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even increasing beyond prepandemic levels, there are still concerns about the 
consequences of the pandemic on self-employment and specifically on EI. Therefore, this 
study aimed to shed light on potential changes in the future of the entrepreneurial 
landscape caused by the COVID-19 . ,      , EI 
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people to change their behaviour and forced them to carefully make trade-offs between 
the – for example- now ‘risky’ act of attending a social gathering (with immediate positive 
reinforcement) and the ‘safe’ option of staying at home (with delayed positive 
reinforcement). For less future-oriented and more impulsive individuals – who in general 
think less about the consequences of their behaviour - making these decisions is 
anticipated to be harder. Therefore, we investigated the link between self-reported 
impulsivity and delay discounting on the one hand and compliance with social distancing 

        C  3. U     ,  
established a consistent negative link between the self-reported personality trait of 
impulsivity and compliance with both type of COVID-19 . Contrary to our 
expectations, we found a weak positive association between the discount rate—as 
measured by a behavioural task—and social distancing and hygiene compliance. This 
indicates that students with a higher discount rate (i.e., more impatient, and more 
strongly present-biased) were more likely to show social distancing and hygiene 
behaviours. In subsequent sensitivity analyses, this relationship remained predominantly 
positive though very . I  C  3       
relationship, including the possible effect of COVID-19     
discounting and compliance and the perception that compliance has short-term benefits. 
I ,     C  3,      
findings strengthening the belief in this positive link. For example, Calluso et al. (2021) 
found an overall greater compliance to containment measures in individuals with higher 
discount rates. Moreover, Ma et al. (2022) found a lower willingness to quarantine in 
countries with a stronger culture of long-term orientation. At the same time, Krawiec et 
al. (2022) did not confirm a link between health and monetary discount rates on the one 
hand and compliance with preventive COVID-19 measures on the other. In conclusion, 
our study highlights the importance of individual differences in impulsivity regarding 
compliance with public health measures during a pandemic. Policymakers could take 
these findings into account to communicate messages in a more tailored and targeted 
manner, realizing that more impulsive individuals will be more likely to respond 
automatically and deliberate less about behavioural consequences of noncompliance. 
Moreover, the opposing results regarding impulsivity and discount rate underline the fact 
that the two are distinct concepts and should not be used interchangeably. Further 
research into the relationship between delay discounting and behaviour during 
pandemics is warranted. 

Among all public health measures taken during the pandemic, the (mandated) 
use of face masks was debated most heavily. While countries’ perspectives on their use 
came closer during later phases of the pandemic, it is valuable to know how different 
policies affected the uptake of masks in the early phase of the pandemic when face mask 
regulations were divergent. In C  , we therefore analysed how country-level policy 
stringency and individual-level predictors associated with face mask use in a ten-country 
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student sample. The individual level predictors we studied were (self and other-related) 
risk perception, (direct and indirect) experience with COVID-19,    
government. Moreover, we investigated whether there is an interaction between policy 
stringency and these variables. Unsurprisingly, we found that policy stringency is strongly 
positively associated with face mask use. Furthermore, we found a positive association 
between self-related risk perception and mask use, but no relationship of mask use with 
experience with COVID-19    . U   , 
we showed that government trust and perceived clarity of communication did moderate 
the link between stringency and mask use, with positive government perceptions relating 
to higher use in countries with regulations and to lower use in countries without 
regulations. Our results imply that, as face mask use is only an efficient method to lower 
the spread of COVID-19      (H   ., 2021), it may be 
worthwhile for governments to put country-wide regulations in place if they decide to 
involve face masks to halt pandemics. The strength of this relationship can be further 
increased by clear government communication and efforts to enhance government trust, 
realizing that especially the latter is easier said than done. Finally, stressing self-related 
risk of COVID-19     than stressing other-related risk of COVID-19 
when aiming to increase face mask use. 

P  : COVID-19 vaccination 

P  2   COVID-19 . I      
importance of studying psychological variables to understand vaccination hesitancy and 
inform effective interventions (B   ., 2018  S   ., 2017), we designed and 
carried out the study described in C  5  This chapter provides insights into 
vaccination behaviour by studying the relationship between COVID-19  

,  5C el, and underlying psychological drivers. Using a student sample 
from three countries, we showed that the majority of students had a positive propensity 
toward getting vaccinated against COVID-19  D  2020,   41   
students were completel  . U   5C ,    C   
C  R        COVID-19  

. S ,           
vaccine as well as trust in the government and health authorities indirectly relate to 

   C .      COVID-19  
    ,          

to vaccina    C  R . O     
   5C    COVID-19      

vaccination campaigns aimed at young adults may seek to increase both Confidence and 
Co  R . A         
simultaneously, as vaccination interventions that address multiple underlying drivers at 
the same time have been shown to be more successful (   L , 2017). In the design 

 

 
 

of future campaigns our findings on the psychological factors associated with vaccination 
intention through Confidence and Collective responsibility could be used as starting 
points. For example, in targeting Confidence, it could be important to provide information 
about and challenge misinformation surrounding the vaccine to increase perceived 
vaccine effectiveness and safety. A strategy could be to share this information through 
‘surprising validators’, people seen as credible to the target audience but who are not 
expected to share this information (   S , 2014). With respect to Collective 
Responsibility, it may be effective to emphasize the risks of COVID-19    
students’ close social environment and to explain the concept of herd immunity. At the 
same time, as we showed Collective Responsibility was less present in students with less 
altruistic, emphatic, and social personalities, stressing personal risks remains important 
as these groups will be less driven by stressing prosocial consequence of vaccination. More 

     C  5. Finally, we also showed a strong direct 
association between the descriptive norm (whether friends and family intend to get 

)  COVID-19  . T  may indicate that vaccination 
campaigns could be more successful by making the prevailing norm among students more 
salient by stressing that most students (i  )  . 

P  : E    COVID-19  

T          chapters related to entrepreneurship. 
In C  6, we studied how the pandemic has affected the entrepreneurial aspirations 
of the future workforce in the beginning phase of the pandemic using a large sample of 
Dutch students. We found that entrepreneurial intentions remained the same for most 
students,    (19 )   (16 )  . Several individual 
factors are associated with this self-reported change in entrepreneurial intentions, of 
which gender and pandemic-induced changes in mental health seem to play the biggest 
role. Females are more likely to report decreases in entrepreneurial intentions, while 
males are more likely to report increases in entrepreneurial intentions during the 

. T     ,          
business due to the pandemic this could have consequences for the already existing 
gender gap in entrepreneurship (E   ., 2019). Furthermore, students who report a 
negative change in their mental health due to the pandemic are more likely to indicate 
decreased entrepreneurial intentions rather than increased entrepreneurial intentions. As 
the pandemic has strongly affected the mental health of the majority of young adults, our 
study tentatively suggests that this may have indirect consequences for other aspects, such 
as career choice as well. Moreover, we showed that students with higher trust in the 
government are less likely to report decreased entrepreneurial intentions relative to 
similar entrepreneurial intentions. Finally, we find associations between the change in 

      10 ,   COVID-19 
regulations, age, and international student status. Initiatives focused on stimulating 



Conclusion

8

185

 

student sample. The individual level predictors we studied were (self and other-related) 
risk perception, (direct and indirect) experience with COVID-19,    
government. Moreover, we investigated whether there is an interaction between policy 
stringency and these variables. Unsurprisingly, we found that policy stringency is strongly 
positively associated with face mask use. Furthermore, we found a positive association 
between self-related risk perception and mask use, but no relationship of mask use with 
experience with COVID-19    . U   , 
we showed that government trust and perceived clarity of communication did moderate 
the link between stringency and mask use, with positive government perceptions relating 
to higher use in countries with regulations and to lower use in countries without 
regulations. Our results imply that, as face mask use is only an efficient method to lower 
the spread of COVID-19      (H   ., 2021), it may be 
worthwhile for governments to put country-wide regulations in place if they decide to 
involve face masks to halt pandemics. The strength of this relationship can be further 
increased by clear government communication and efforts to enhance government trust, 
realizing that especially the latter is easier said than done. Finally, stressing self-related 
risk of COVID-19     than stressing other-related risk of COVID-19 
when aiming to increase face mask use. 

P  : COVID-19 vaccination 

P  2   COVID-19 . I      
importance of studying psychological variables to understand vaccination hesitancy and 
inform effective interventions (B   ., 2018  S   ., 2017), we designed and 
carried out the study described in C  5  This chapter provides insights into 
vaccination behaviour by studying the relationship between COVID-19  

,  5C el, and underlying psychological drivers. Using a student sample 
from three countries, we showed that the majority of students had a positive propensity 
toward getting vaccinated against COVID-19  D  2020,   41   
students were completel  . U   5C ,    C   
C  R        COVID-19  

. S ,           
vaccine as well as trust in the government and health authorities indirectly relate to 

   C .      COVID-19  
    ,          

to vaccina    C  R . O     
   5C    COVID-19      

vaccination campaigns aimed at young adults may seek to increase both Confidence and 
Co  R . A         
simultaneously, as vaccination interventions that address multiple underlying drivers at 
the same time have been shown to be more successful (   L , 2017). In the design 

 

 
 

of future campaigns our findings on the psychological factors associated with vaccination 
intention through Confidence and Collective responsibility could be used as starting 
points. For example, in targeting Confidence, it could be important to provide information 
about and challenge misinformation surrounding the vaccine to increase perceived 
vaccine effectiveness and safety. A strategy could be to share this information through 
‘surprising validators’, people seen as credible to the target audience but who are not 
expected to share this information (   S , 2014). With respect to Collective 
Responsibility, it may be effective to emphasize the risks of COVID-19    
students’ close social environment and to explain the concept of herd immunity. At the 
same time, as we showed Collective Responsibility was less present in students with less 
altruistic, emphatic, and social personalities, stressing personal risks remains important 
as these groups will be less driven by stressing prosocial consequence of vaccination. More 

     C  5. Finally, we also showed a strong direct 
association between the descriptive norm (whether friends and family intend to get 

)  COVID-19  . T  may indicate that vaccination 
campaigns could be more successful by making the prevailing norm among students more 
salient by stressing that most students (i  )  . 

P  : E    COVID-19  

T          chapters related to entrepreneurship. 
In C  6, we studied how the pandemic has affected the entrepreneurial aspirations 
of the future workforce in the beginning phase of the pandemic using a large sample of 
Dutch students. We found that entrepreneurial intentions remained the same for most 
students,    (19 )   (16 )  . Several individual 
factors are associated with this self-reported change in entrepreneurial intentions, of 
which gender and pandemic-induced changes in mental health seem to play the biggest 
role. Females are more likely to report decreases in entrepreneurial intentions, while 
males are more likely to report increases in entrepreneurial intentions during the 

. T     ,          
business due to the pandemic this could have consequences for the already existing 
gender gap in entrepreneurship (E   ., 2019). Furthermore, students who report a 
negative change in their mental health due to the pandemic are more likely to indicate 
decreased entrepreneurial intentions rather than increased entrepreneurial intentions. As 
the pandemic has strongly affected the mental health of the majority of young adults, our 
study tentatively suggests that this may have indirect consequences for other aspects, such 
as career choice as well. Moreover, we showed that students with higher trust in the 
government are less likely to report decreased entrepreneurial intentions relative to 
similar entrepreneurial intentions. Finally, we find associations between the change in 

      10 ,   COVID-19 
regulations, age, and international student status. Initiatives focused on stimulating 



Chapter 8

186

 

entrepreneurship among students in the aftermath of the pandemic could take our 
findings into account, amongst others by giving more attention to changes in mental 
health caused by and gender-specific barriers perceived due the pandemic. One of the 
limitations of this study is that it made use of cross-sectional data collected during an 
early phase of the pandemic. Future research investigating whether these associations and 
changes remained during later stages (or after) the COVID-19    
needed. 

Finally, in C  7, we investigated COVID-19    
entrepreneurs and employees. To our surprise, two recent studies showed that 
entrepreneurs compared to employees indicate a lower willingness to get vaccinated 
against COVID-19 (N   ., 2022  V   ., 2022). We tried to replicate the 
difference in COVID-19       
and study whether this difference is explained by key demographics, vaccination attitudes 
and COVID-19 ,   nancial impact of the pandemic, wellbeing, and 
government attitude. We made use of three datasets. First, using a large Eurobarometer 

,  27 ,  show that COVID-19   (  
2022)     n among employees. Second, we studied COVID-
19   (D  2020)     D   

  LISS      (  2021)     
Understanding America Study. Also, in the latter two datasets we found a gap in 
vaccination intention and status between the two groups which does not disappear when 
controlling for the sets of variables described. Our results indicate that demographics and 
vaccination attitudes are much more important in the decision to get vaccinated than 
contextual influences, such as the degree to which one was affected by the pandemic 
financially or mentally. Given the importance of large-scale vaccination and that 
entrepreneurs may potentially serve as role models, it is important to understand the 
reasons for their lower willingness to get vaccinated. Future research on the drivers of this 
gap is warranted, amongst others focusing on the role of social normative influences and 
personality differences. 

8   Limitations & future research 
In each chapter, chapter specific limitations have been discussed. In this section 

we list three of the most important general limitations of this dissertation. An obvious 
limitation of this thesis stems from its reliance on self-report data. The EURICSS data that 

   C  2  6      .      
has several advantages, being inexpensive and allowing to gather data quickly during the 
unforeseen situation of the COVID-19 ,  may also be prone to biases and is 
bound to be more subjective. While anonymity was emphasized and the data were 
collected in an online environment, social desirability bias could have been present with 
students overreporting their compliance with public health measures or their intention 

 

 
 

to get vaccinated. Though, Petherick et al. (2021) showed that survey data on compliance 
with physical distancing during the pandemic was strongly related to objective mobile-
phone mobility data. Moreover, to assess personality traits and attitudes we tried to make 
use of validated scales as much as possible. However, if a similar situation occurs in the 
future, collecting more objective measures of behaviour would be worthwhile. Related to 
the use of cross-sectional survey data, it is evident that the results reported in this 
dissertation show associations and not necessarily causal relationships. 

Second, as the pandemic went through several phases, the findings in this thesis 
could be time dependent. In our studies we implicitly model attitudes, public health 
behaviours and entrepreneurial intentions as being stable, while in reality these are 

    ( )          
pandemic. While compliance with public health measures in general remained high, 
Petherick et al. (2021) showed that there is temporal variation in compliance with 

 . O     2020,  ,  ,   
decelerating speed followed by a small rebound near the end of the year. When 
interpreting the outcomes of this thesis the potential time dependency of our results 
deserves attention. Related to this, unfortunately, we did not possess pre-pandemic data. 
While the pandemic provided an ideal situation to study the effect of this crisis by means 

   ,        -pandemic data and therefore 
needed to rely on measures collected during – and therefore potentially affected by – the 
pandemic. 

Finally, while the chapters in this thesis provide insight into the relationship of 
individual characteristics and attitudes with public health related behaviours and 
pandemic induced changes in entrepreneurial intention, there is still a ‘translation’ to be 
made from the r        (   ) 
interventions and policy aimed at increasing compliance, vaccination coverage or 
entrepreneurial intentions. As mentioned, our results do not imply causality and the mere 
fact that an association between factors is present does not necessarily make them 
effective in interventions or accompanying campaigns. While we conclude some chapters 
with potential implications of our findings and advice for policy, our results should only 
be interpreted and used as hints or starting points for future research and not as direct 
evidence for effective policy. For instance, the standalone finding that being more 
impulsive is associated with being less compliant with COVID-19     
informa .   ,         
forethought, one may infer that emphasizing the consequences of noncompliance or 

     (    )    
risk of high-impulsivity individuals to engage in risky behaviour during pandemics. Yet, 
to make this ‘translation’ future research should be conducted to analyse whether there is 
a causal relationship here and interventions based on these empirical results are also 
effective in practice. 
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 . O     2020,  ,  ,   
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pandemic. 
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made from the r        (   ) 
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fact that an association between factors is present does not necessarily make them 
effective in interventions or accompanying campaigns. While we conclude some chapters 
with potential implications of our findings and advice for policy, our results should only 
be interpreted and used as hints or starting points for future research and not as direct 
evidence for effective policy. For instance, the standalone finding that being more 
impulsive is associated with being less compliant with COVID-19     
informa .   ,         
forethought, one may infer that emphasizing the consequences of noncompliance or 

     (    )    
risk of high-impulsivity individuals to engage in risky behaviour during pandemics. Yet, 
to make this ‘translation’ future research should be conducted to analyse whether there is 
a causal relationship here and interventions based on these empirical results are also 
effective in practice. 
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8   General conclusion 
While the chapters in this thesis all cover behaviour in relation to the COVID-19 

pandemic, this dissertation did not aim to answer one overarching research question. 
Apart from the chapter specific contributions, there are three messages based on all these 
chapters that I want to end this dissertation with. 

, P  2  P  3          
with students’ compliance with public health measures and COVID-19  
willingness. An underlying goal of these studies – and most of the literature on these 
topics – is to use these insights to boost the levels of these behaviours. While studies 
consistently show that students, and those of younger age in general, are less likely to 
comply or get vaccinated against COVID-19   -aged individuals, it needs 
to be mentioned that –   C  2  C  5 - compliance and 
vaccination willingness were actually very high in our student samples. Younger people 
have been scapegoated in the media, e.g., by focusing on student parties during lockdown. 
Given that younger age groups are much less at risk to develop severe cases of COVID-19 
and in general have larger social networks compared to older age groups (Wrzus et al., 
2013), this negative framing does not do justice to the sacrifices made and high 
compliance levels shown. Some have used to ‘Social Identity Theory’ to explain high 
compliance of groups less at risk, which proposes that identifying with a specific group 
provides a social identity and a corresponding description of what is involved in being a 

    (        ) (   ., 2020  
T   T , 1982). Being a member of multiple groups (nation, community, peers, 

),             . 
Especially at the start of the pandemic, the feeling of a (nation- and community- ) 
social identity was strong and therefore students may have been motivated to act in the 
interest of their community instead of being driving by individual risk perceptions 
(N   ., 2021  S   ., 2021). Related to this, experts have recommended 
political leaders to cultivate a sense of shared identity to increase compliance (Van Bavel 

 ., 2020  V   ., 2021). The Social Identity Theory is also in line with the 
importance of social norms for preventive health behaviour that we find in multiple 
chapters of this thesis. Social norms are perceptions of what behaviour is expected by 
others, done by others, or approved by others (C   , 2004). These norms 
are often tied to social identities, with each group having their own norms (Abrams et al., 
1990  N   ., 2021). C  2      (    

     )       
hygiene compliance. In Chapter 5        
COVID-19             
get vaccinated against COVID-19. ,   C  7     
study whether differences in social norms between entrepreneurs and employees 
surrounding COVID-19          

 

 
 

two groups. Taken together, the studies in this thesis seem to underscore the importance 
of the Social Identity Theory and social norms in influencing behaviour of young adults 
during a global pandemic. 

Second, several chapters of this thesis have indicated the importance of 
government trust and attitude towards government in relation to the behaviours that we 
studied. Specif , C  4         
the relationship between policy stringency and face mask use, with positive government 
perceptions relating to higher use in countries with regulations and to lower use in 
countries  . M ,  C  5       
positively related to COVID-19       
C    . C  6        
government were less likely to report decreases in their entrepreneurial intentions 

     . ,  C  7, 
government attitude was positively related to COVID-19 vaccination intention among 
entrepreneurs and employees. In line with this, other papers have shown the relevance of 
government trust for the adoption of health behaviours during the pandemic and even 
the rate of decline of these behaviours over time (H   ., 2021  S   ., 2022). In 
their paper on lessons learnt from behavioural science during the pandemic, Williams et 
al. (2020) draw a similar conclusion. They state that ‘trust is one of public health’s biggest 
prophylactics’, being a strong predictor of adherence to regulations and acceptance of 

 (   ., 2020). 
Finally, overall, the chapters in this dissertation contribute to the literature on 

the importance of individual differences for preventive health behaviours. The pandemic 
has shown that behavioural insights are important when tackling global societal issues 
like the COVID-19 . A      B  (2016),     
when designing policies related to behaviour is to appeal to common sense, i.e., the idea 
that understanding human behaviour is so obvious that it does not need further research. 
A ,            
they often assume that people act rationally, and that knowledge and its rational 
assessment are enough to drive behaviour (   B , 2016  P , 2022). However, 
people mostly do not apply rational calculation weighing pros and cons when they decide 
on certain behaviours, but rather rely on automatic and instinctive responses to 
environmental and social cues ( , 2011    B , 2016). In these decisions, 
individual differences in capabilities, personality, attitudes, social environments, and 
norms, may play a role. The pandemic has again emphasized that, as the effectiveness and 
outcomes of policy in the real world largely depends on behavioural choices of the public, 
it is important not to appeal to common sense, but study what drives behaviour and 
behaviour change. This dissertation has underlined that there are indeed many individual 
and social environmental differences that matter in explaining pandemic-related 
behaviours. While awareness of the value of behavioural insights for policy and 
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interventions already witnessed a surge over the past decade, as demonstrated by the 
creation of governmental Behavioural Insights Teams in multiple countries, this 
awareness has further increased during the pandemic (European Centre for Disease 
P   C , 2021  H , 2015  OECD, 2017  Sunstein e  ., 2022). 
H ,              
social and behavioural sciences during potential next pandemics, but also in approaching 
other large-scale societal issues which involve collective behaviour change, like climate 
change. 

 

   

 

 
 

   



 

interventions already witnessed a surge over the past decade, as demonstrated by the 
creation of governmental Behavioural Insights Teams in multiple countries, this 
awareness has further increased during the pandemic (European Centre for Disease 
Prevention and Control, 2021; Halpern, 2015; OECD, 2017; Sunstein et al., 2022). 
Hopefully, the lessons learned from the pandemic will increase the use of insights from 
social and behavioural sciences during potential next pandemics, but also in approaching 
other large-scale societal issues which involve collective behaviour change, like climate 
change. 

 

   

 

 
 

   



 

   

 

 
 

References 
Abadie, A., Athey, S., Imbens, G. W., & Wooldridge, J. (2017). When should you adjust standard errors for 

clustering? (NBER Working Paper No. 24003). National Bureau of Economic Research. 
Abrams, D., Wetherell, M., Cochrane, S., Hogg, M. A., & Turner, J. C. (1990). Knowing what to think by 

knowing who you are: Self-categorization and the nature of norm formation, conformity and group 
polarization. British Journal of Social Psychology, 29(2), 97–119. 

Agranov, M., Elliott, M., & Ortoleva, P. (2021). The importance of Social Norms against Strategic Effects: 
The case of Covid-19 vaccine uptake. Economics Letters, 206, 109979. 
https://doi.org/10.1016/j.econlet.2021.109979 

Ainslie, G. (1975). Specious reward: a behavioral theory of impulsiveness and impulse control. Psychological 
Bulletin, 82(4), 463–496. 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 
50(2), 179–211. 

Ajzen, I. (2006). Constructing a theory of planned behavior questionnaire. 
http://people.umass.edu/aizen/pdf/tpb.measurement.pdf. 

Ajzen, I., Albarracin, D., & Hornik, R. (2007). Prediction and change of health behavior: Applying the 
reasoned action approach. Psychology Press. 

Alagoz, O., Sethi, A. K., Patterson, B. W., Churpek, M., & Safdar, N. (2021). Effect of timing of and 
adherence to social distancing measures on COVID-19 burden in the United States: A simulation 
modeling approach. Annals of Internal Medicine, 174(1), 50–57. 

Alattar, L., Messel, M., & Rogofsky, D. (2018). An introduction to the understanding America study Internet 
panel. Social Security Bulletin, 78, 13–28. 

Aleta, A., Martin-Corral, D., y Piontti, A. P., Ajelli, M., Litvinova, M., Chinazzi, M., Dean, N. E., Halloran, 
M. E., Longini Jr, I. M., & Merler, S. (2020). Modelling the impact of testing, contact tracing and 
household quarantine on second waves of COVID-19. Nature Human Behaviour, 4(9), 964–971. 

Allcott, H., Boxell, L., Conway, J., Gentzkow, M., Thaler, M., & Yang, D. (2020). Polarization and public 
health: Partisan differences in social distancing during the coronavirus pandemic. Journal of Public 
Economics, 191, 104254. 

Allen, W. D. (2000). Social networks and self-employment. The Journal of Socio-Economics, 29(5), 487–
501. https://doi.org/10.1016/S1053-5357(00)00086-X 

Alon, T., Coskun, S., Doepke, M., Koll, D., & Tertilt, M. (2021). From Mancession to Shecession: Women’s 
Employment in Regular and Pandemic Recessions (NBER Working Paper No. 28632). National 
Bureau of Economic Research. 

Alon, T., Doepke, M., Olmstead-Rumsey, J., & Tertilt, M. (2020a). The impact of COVID-19 on gender 
equality (NBER Working Paper No. 26947). National Bureau of Economic Research. 

Alon, T., Doepke, M., Olmstead-Rumsey, J., & Tertilt, M. (2020b). This time it’s different: the role of 
women’s employment in a pandemic recession (NBER Working Paper No. 27660). National Bureau 
of Economic Research. 

Alper, S., Bayrak, F., & Yilmaz, O. (2021). Psychological correlates of COVID-19 conspiracy beliefs and 
preventive measures: Evidence from Turkey. Current Psychology, 40(11), 5708–5707. 

Altig, D., Baker, S., Barrero, J. M., Bloom, N., Bunn, P., Chen, S., Davis, S. J., Leather, J., Meyer, B., & 
Mihaylov, E. (2020). Economic uncertainty before and during the COVID-19 pandemic. Journal of 
Public Economics, 191, 104274. 

Alwan, N. A., Burgess, R. A., Ashworth, S., Beale, R., Bhadelia, N., Bogaert, D., Dowd, J., Eckerle, I., 
Goldman, L. R., & Greenhalgh, T. (2020). Scientific consensus on the COVID-19 pandemic: we need 
to act now. The Lancet, 396(10260), e71–e72. 

Anderson, R. M., Heesterbeek, H., Klinkenberg, D., & Hollingsworth, T. D. (2020). How will country-based 
mitigation measures influence the course of the COVID-19 epidemic? The Lancet, 395(10228), 931–
934. 

Anderson, R. M., Vegvari, C., Truscott, J., & Collyer, B. S. (2020). Challenges in creating herd immunity to 
SARS-CoV-2 infection by mass vaccination. The Lancet, 396(10263), 1614–1616. 

Andersson, M., & Larsson, J. P. (2016). Local entrepreneurship clusters in cities. Journal of Economic 
Geography, 16(1), 39–66. 



193

 

   

 

 
 

References 
A , A., A , S., I , . .,  , . (2017). When should you adjust standard errors for 

clustering? (NBER  P  N . 24003). N  B   E  R . 
Abrams, D., Wet , M., C , S., H , M. A.,  T , . C. (1990).      

   : S       ,    
. British Journal of Social Psychology, 9(2), 97–119. 

Agran , M., E , M.,  O , P. (2021). T    S  N   S  E : 
T    C 19  . Economics Letters, , 109979. 

:// . /10.1016/ . .2021.109979 
A , . (1975). S  :        . Psychological 

Bulletin, (4), 463–496. 
A , I. (1991). T     . Organizational Behavior and Human Decision Processes, 

(2), 179–211. 
A , I. (2006). Constructing a theory of planned behavior questionnaire. 

:// . . / / / . . . 
A , I., A , D.,  H , R. (2007). Prediction and change of health behavior: Applying the 

reasoned action approach. P  P . 
A , O., S , A. ., P , B. ., C , M.,  S , N. (2021). E      

      COVID 19    U  S : A  
 . Annals of Internal Medicine, 1 (1), 50–57. 

A , L., M , M.,  R , D. (2018). A      A   I  
panel. Social Security Bulletin, , 13–28. 

Aleta, A., Martin C , D.,  P , A. P., A , M., L , M., C , M., D , N. E., H , 
M. E., L  , I. M.,  M , S. (2020). M     ,    

      COVID 19. Nature Human Behaviour, (9), 964–971. 
A , H., B , L., C , ., , M., T , M.,  Y , D. (2020). P    

: P         . Journal of Public 
Economics, 191, 104254. 

A , . D. (2000). S    employment. The Journal of Socio-Economics, 9(5), 487–
501. :// . /10.1016/S1053 5357(00)00086 X 

A , T., C , S., D , M., , D.,  T , M. (2021). From Mancession to Shecession: Women’s 
Employment in Regular and Pandemic Recessions (NBER  P  N . 28632). N  
B   E  R . 

A , T., D , M., O R , .,  T , M. (2020 ). The impact of COVID-19 on gender 
equality (NBER  P  N . 26947). N  B   E  R . 

A , T., D , M., O R , .,  T , M. (2020 ). This time it’s different: the role of 
women’s employment in a pandemic recession (NBER  P  N . 27660). N  B  

 E  R . 
A , S., B , .,  Y , O. (2021). P    COVID 19    

 : E   T . Current Psychology, (11), 5708–5707. 
A , D., B , S., B , . M., B , N., B , P., C , S., D , S. ., L , ., M , B.,  

M , E. (2020). E       COVID 19 . Journal of 
Public Economics, 191, 104274. 

A , N. A., B , R. A., A , S., B , R., B , N., B , D., D , ., E , I., 
, L. R.,  , T. (2020). S     COVID 19 :   

  . The Lancet, 9 (10260), 71– 72. 
Anderson, R. M., H , H., , D.,  H , T. D. (2020). H   based 

       COVID 19  The Lancet, 9 (10228), 931–
934. 

A , R. M., V , C., T , .,  C , B. S. (2020). C       
SARS C V 2    . The Lancet, 9 (10263), 1614–1616. 

A , M.,  L , . P. (2016). L     . Journal of Economic 
Geography, 1 (1), 39–66. 



References

194

 

A , . M. (2018). A  /   (ADHD)  . Academy of 
Management Perspectives, (2), 243–265. 

A , A., C , L., L , .,  M , N. (2016). E       
:   . International Journal of Entrepreneurial Behavior & Research, (6), 835–859. 

A , A., A , V., R , B., -H , ., L , . D., M , ., N , R., S , D.,  
, U. (2021).   —      B     

  COVID-19  . PLOS ONE, 1 (7), 0253621-. 
:// . /10.1371/ . .0253621 

A , . A., H , M., P , P.,  R , . (2020). N  ,   ,  
   : A -    B , S   T . 

Psychologica Belgica, (1), 217–235. 
A , A. E. (2012). D           . 

Journal of the Operational Research Society, (10), 1388–1399. 
A , E. M., , ., A , M. P. U.,  , B. (2020). T    COVID-19   

  : E    . Journal of Public Economics, 191, 104271. 
A , B. A., M , . M., S , M. B., , . D.,  R , S. L. (2019). A    

  –  :     , -
      HPV . Psychology & Health, (3), 

271–288. :// . /10.1080/08870446.2018.1523408 
B , M. C.,  H , T. (2012). U    —   ( )  

The European Journal of Public Health, (3), 429–433. 
B , M., H , ., , O., N , L.,  , T. (2021). I   E    S : E  

 -B  D   COVID-19 C . Entrepreneurship Theory and Practice, 1–37. 
:// . /10.1177/10422587211057028 

B , R., E , N., , A., , M., , ., N , .,  R , L. (2021). M  
COVID-19    . PLOS ONE, 1 (8), 0255654. 

B , A. (1977). S - :       . Psychological Review, 
(2), 191. 

B , R., B , .,  M , P. (2020). E -      
       COVID-19. r iv reprint r iv 1 . 

B , O.,  A , U. (2020). T           COVID-
19. Journal of Public Economics, 19 , 104316. :// . /10.1016/ . .2020.104316 

B , . P., , R. ., , . A., T , L. H., O , A. H.,   E , . L., , A., 
, B. M., T , . .,  P , C. E. (2021). T -     

-           COVID-19 P    U  
S . Annals of Behavioral Medicine, (1), 82–88. 

B , E. S. (1959). A       . Perceptual and Motor 
Skills, 9(3), 191–198. 

B , A. ., B , M., C , . B., , E. L., L , M.,  S , C. T. (2020). How are small 
businesses adjusting to COVID-19  arly evidence from a survey (NBER  P  N . 26989). 
N  B   E  R . 

B , R. .,  L , M. R. (1995). T    :       
  . Psychological Bulletin, 11 (3), 497–529. 

B , . ., B , M. C., C , H., , P., C , . M., A , .,  L , H. (2000).   
     B    (BIS-10). anadian ournal of sychiatry  evue 

Canadienne de Psychiatrie, (2), 156–165. 
B , L. E., B , M., N , B., D S , T. C.,  M , L. E. (2021). U   H  B  

M            COVID-19 . 
Frontiers in Psychology, 1 , 609893. 

B , M. H. (1974). T        . Health Education Monographs, (4), 
409–419. 

B , M., , C., , A. S.,  T , R. (2022). E     COVID-19  
    nesses. Small Business Economics, (2), 593–609. 

:// . /10.1007/ 11187-021-00544-  

 

 
 

B , A. E.,  , I. (2001). O       . Journal of 
Economics & Management Strategy, 1 (3), 301–330. 

B , I.,  , ., , M. ., T , R.,  , I. H. A. (2019). B      
: E         - , ,  

   . Biological Psychology, 1 , 112–123. 
B , I., R , C. A., T , A. R.,  T , O. (2018). O ,   

. Sustainability, 1 (7), 2233. 
B , L., P -S , N., S , C., , H., M , P., S , C., B , E., D , M.,  

L , C. (2021). O    :    COVID-19 . BMC Medical 
Research Methodology, 1, 117. :// . /10.1186/ 12874-021-01304-  

B , C. (2020). H        COVID-19 . Nature Human 
Behaviour, , 438. :// . /10.1038/ 41562-020-0866-1 

B , C., B , R.,  C , . B. (2015). U        
. Policy Insights from the Behavioral and Brain Sciences, (1), 61–73. 

:// . /10.1177/2372732215600716 
B , C., B , R., , L.,  H , C. (2017). O         

 . Nature Human Behaviour, 1(3), 1–6. 
B , C., , L., S , P., , L., E , S., S , P.,  B , R. (2020). S   

       COVID-19 . Proceedings of the 
National Academy of Sciences, 11 (36), 21851–21853. 

B , C., S , P., H , D., , L., H , C.,  B , R. (2018). B  : 
D       5C    . PLOS ONE, 
1 (12), 0208601. :// . /10.1371/ . .0208601 

B , C.,  X , E. (2009). D    :      . Journal of Behavioral Decision 
Making, (2), 191–208. 

B , . ., , D. P., M , E. T., , C. T., C , C.,  , . M. (2012). 
A   :        . 
Psychopharmacology, (1), 109–120. 

B , . .,  M , L. A. (2001). T        : 
  . Addiction, 9 (1), 73–86. 

B , A.,  M , S. (2010). D          
: A . British Journal of Health Psychology, 1 (4), 797–824. 

B , P. S. (2021). A       COVID-19 :  -  
     -  . Social Psychological and Personality 

Science, 1 (5), 697–707. 
B , H., , Y.,  R , . I. M. (2016). A        

. Journal of Risk and Uncertainty, (3), 213–231. 
B , V., , R., S , O.,  , R. (2015). E     :  

   -     . Journal of Cleaner Production, 
1 , 55–67. :// . /10.1016/ . .2014.07.063 

B , ., Y , T.-Y., E , A., L , .,  A , M. C. (2004). V     
          H   . Educational and 

Psychological Measurement, (6), 992–1006. 
B , C., M , S., R , S., , R., B , L., Y , L., C , V., A , R.,  R , . . (2020). 

H             
   COVID-19 :  . Journal of Epidemiology and Community 

Health, (8), 617–619. 
B , L., H , . ., , B. H. H.,  M , H. (2009).      

  . Journal of the European Economic Association, (2–3), 649–658. 
B , A.,  M , . (2021). Turning back the clock: Beliefs in gender norms during lockdown (  

P ). 
B , N.,  H , R. (2007). lobal entrepreneurship monitor    results.  

E  M  ( EM). 



References

195

 

A , . M. (2018). A  /   (ADHD)  . Academy of 
Management Perspectives, (2), 243–265. 

A , A., C , L., L , .,  M , N. (2016). E       
:   . International Journal of Entrepreneurial Behavior & Research, (6), 835–859. 

A , A., A , V., R , B., -H , ., L , . D., M , ., N , R., S , D.,  
, U. (2021).   —      B     

  COVID-19  . PLOS ONE, 1 (7), 0253621-. 
:// . /10.1371/ . .0253621 

A , . A., H , M., P , P.,  R , . (2020). N  ,   ,  
   : A -    B , S   T . 

Psychologica Belgica, (1), 217–235. 
A , A. E. (2012). D           . 

Journal of the Operational Research Society, (10), 1388–1399. 
A , E. M., , ., A , M. P. U.,  , B. (2020). T    COVID-19   

  : E    . Journal of Public Economics, 191, 104271. 
A , B. A., M , . M., S , M. B., , . D.,  R , S. L. (2019). A    

  –  :     , -
      HPV . Psychology & Health, (3), 

271–288. :// . /10.1080/08870446.2018.1523408 
B , M. C.,  H , T. (2012). U    —   ( )  

The European Journal of Public Health, (3), 429–433. 
B , M., H , ., , O., N , L.,  , T. (2021). I   E    S : E  

 -B  D   COVID-19 C . Entrepreneurship Theory and Practice, 1–37. 
:// . /10.1177/10422587211057028 

B , R., E , N., , A., , M., , ., N , .,  R , L. (2021). M  
COVID-19    . PLOS ONE, 1 (8), 0255654. 

B , A. (1977). S - :       . Psychological Review, 
(2), 191. 

B , R., B , .,  M , P. (2020). E -      
       COVID-19. r iv reprint r iv 1 . 

B , O.,  A , U. (2020). T           COVID-
19. Journal of Public Economics, 19 , 104316. :// . /10.1016/ . .2020.104316 

B , . P., , R. ., , . A., T , L. H., O , A. H.,   E , . L., , A., 
, B. M., T , . .,  P , C. E. (2021). T -     

-           COVID-19 P    U  
S . Annals of Behavioral Medicine, (1), 82–88. 

B , E. S. (1959). A       . Perceptual and Motor 
Skills, 9(3), 191–198. 

B , A. ., B , M., C , . B., , E. L., L , M.,  S , C. T. (2020). How are small 
businesses adjusting to COVID-19  arly evidence from a survey (NBER  P  N . 26989). 
N  B   E  R . 

B , R. .,  L , M. R. (1995). T    :       
  . Psychological Bulletin, 11 (3), 497–529. 

B , . ., B , M. C., C , H., , P., C , . M., A , .,  L , H. (2000).   
     B    (BIS-10). anadian ournal of sychiatry  evue 

Canadienne de Psychiatrie, (2), 156–165. 
B , L. E., B , M., N , B., D S , T. C.,  M , L. E. (2021). U   H  B  

M            COVID-19 . 
Frontiers in Psychology, 1 , 609893. 

B , M. H. (1974). T        . Health Education Monographs, (4), 
409–419. 

B , M., , C., , A. S.,  T , R. (2022). E     COVID-19  
    nesses. Small Business Economics, (2), 593–609. 

:// . /10.1007/ 11187-021-00544-  

 

 
 

B , A. E.,  , I. (2001). O       . Journal of 
Economics & Management Strategy, 1 (3), 301–330. 

B , I.,  , ., , M. ., T , R.,  , I. H. A. (2019). B      
: E         - , ,  

   . Biological Psychology, 1 , 112–123. 
B , I., R , C. A., T , A. R.,  T , O. (2018). O ,   

. Sustainability, 1 (7), 2233. 
B , L., P -S , N., S , C., , H., M , P., S , C., B , E., D , M.,  

L , C. (2021). O    :    COVID-19 . BMC Medical 
Research Methodology, 1, 117. :// . /10.1186/ 12874-021-01304-  

B , C. (2020). H        COVID-19 . Nature Human 
Behaviour, , 438. :// . /10.1038/ 41562-020-0866-1 

B , C., B , R.,  C , . B. (2015). U        
. Policy Insights from the Behavioral and Brain Sciences, (1), 61–73. 

:// . /10.1177/2372732215600716 
B , C., B , R., , L.,  H , C. (2017). O         

 . Nature Human Behaviour, 1(3), 1–6. 
B , C., , L., S , P., , L., E , S., S , P.,  B , R. (2020). S   

       COVID-19 . Proceedings of the 
National Academy of Sciences, 11 (36), 21851–21853. 

B , C., S , P., H , D., , L., H , C.,  B , R. (2018). B  : 
D       5C    . PLOS ONE, 
1 (12), 0208601. :// . /10.1371/ . .0208601 

B , C.,  X , E. (2009). D    :      . Journal of Behavioral Decision 
Making, (2), 191–208. 

B , . ., , D. P., M , E. T., , C. T., C , C.,  , . M. (2012). 
A   :        . 
Psychopharmacology, (1), 109–120. 

B , . .,  M , L. A. (2001). T        : 
  . Addiction, 9 (1), 73–86. 

B , A.,  M , S. (2010). D          
: A . British Journal of Health Psychology, 1 (4), 797–824. 

B , P. S. (2021). A       COVID-19 :  -  
     -  . Social Psychological and Personality 

Science, 1 (5), 697–707. 
B , H., , Y.,  R , . I. M. (2016). A        

. Journal of Risk and Uncertainty, (3), 213–231. 
B , V., , R., S , O.,  , R. (2015). E     :  

   -     . Journal of Cleaner Production, 
1 , 55–67. :// . /10.1016/ . .2014.07.063 

B , ., Y , T.-Y., E , A., L , .,  A , M. C. (2004). V     
          H   . Educational and 

Psychological Measurement, (6), 992–1006. 
B , C., M , S., R , S., , R., B , L., Y , L., C , V., A , R.,  R , . . (2020). 

H             
   COVID-19 :  . Journal of Epidemiology and Community 

Health, (8), 617–619. 
B , L., H , . ., , B. H. H.,  M , H. (2009).      

  . Journal of the European Economic Association, (2–3), 649–658. 
B , A.,  M , . (2021). Turning back the clock: Beliefs in gender norms during lockdown (  

P ). 
B , N.,  H , R. (2007). lobal entrepreneurship monitor    results.  

E  M  ( EM). 



References

196

 

Bourassa, K. J., Sbarra, D. A., C , A.,  M , T. E. (2020). S      : 
C -     U  S    COVID-19     

  . Annals of Behavioral Medicine, (8), 548–556. 
Br , M., A , S., , M., H , ., D , S., M , B., R , M., C , A., 

A , .,  M , E. (2020). R    COVID-19    
 70     S :  - ,    -
 . The Lancet Healthy Longevity, 1(2), 80– 88. 

B , R. M. (2009). R  . SSRN Electronic Journal, 1. :// . /10.2139/ .1364314 
B , S. B., B , D. V.,  P , H.-H. (2015). P       

  . Global Environmental Change, , 67–73. 
B , T., L , .,  T , . (2010). Perceptions, expectations, and entrepreneurship: The role of 

extreme events (I A D  P  N . 5351). 
B , B.,  , A. (2014). T             

. Journal of Population Economics, (3), 705–738. 
B , M. L.,  , S. P. (2016). M     : A  . European 

Sociological Review, (1), 3–22. 
B , A., R , M.,  M , T. (2014). D   : T      

–    s. Entrepreneurship Theory and Practice, (3), 473–499. 
B , . . L.,  M , A. M. . (2004). I ,     (MDMA) 

. Drug and Alcohol Dependence, (1), 55–62. 
B , R. T.,  T , S. N. (2015). V     CEO:  CEO     , 

   . Frontiers in Psychology, . :// . /10.3389/ .2015.01633 
C , ., L , Y., L , Y., H , ., M , ., Y , T., A , ., T , T., H , .,  A , H. (2021). 

B          2019 (COVID-19) 
  : A   -  . Journal of Psychiatric Research, 1 , 296–

305. 
C , T., C , L. D., D , R. A., , ., H -P , A., H , E., , C.,  Y , 

A. (2020). The US labor market during the beginning of the pandemic recession (NBER  
P  N . 27159). N  B   E  R . 

C , M., , .,  , A. S. (2014). P        
  - . Small Business Economics, (4), 787–814. :// . /10.1007/ 11187-

013-9514-8 
C , C., , E., E , A., T , A.,  C , . (2021). E      

          COVID-19 
. Brain Sciences, 11(10), 1256. 

C , ., B , S., P , M. N., , . E., M , R., , S.,  B , C. (2012). I  
   :   . Journal of Psychiatric Research, (8), 994–1001. 

C , S. L., H , N., , C., C , O. M.,  P , M. (2020). M   
    COVID-19   A . Nature Communications, 11(1), 5710. 

:// . /10.1038/ 41467-020-19393-6 
C , S. R., Y , R., P , C., C , A. E., B , .,  R , H. (2013). N   ,    

E       . Journal of Behavioral Decision Making, (2), 118–
127. 

C , T. L., , A. .,  M , . (2021). T         
         COVID-19 . Journal of Economic 

Behavior & Organization, 1 , 415–430. :// . /10.1016/ . EBO.2021.04.006 
C , M. . L. (2009). C          

 . Behavior Research Methods, 1(2), 425–438. 
C , D. ., A , E. A., D , S., S , ., Y , S., S , H. ., E - , A., B , A., L , 

T.,  L , M. (2020). P  ,  ,      -to-
   SARS-C V-2  COVID-19:     - . The 

Lancet, 9 (10242), 1973–1987. 
C , R. B. (2007). D         . 

Psychometrika, (2), 263–268. 
C , R. B. (2009). Influence: Science and practice (V . 4). P   B , MA. 

 

 
 

C , R. B.,  , N. . (2004). S  : C   . Annual Review of 
Psychology, , 591–621. 

C , R. B., R , R. R.,  , C. A. (1990). A     : R   
        . Journal of Personality and Social Psychology, 

(6), 1015. 
C , A., , M., - , C., , B., , H. H. X., M , S. ., S , C., M , M., 

T , C.,  O , . L. (2020). , ,        
    COVID-19       2020:   . 

The Lancet Global Health, (8), 1003– 1017. 
C , C., D , A., R , M.,  , S. (2020). P   COVID-19   : 

A   . Global Transitions, , 76–82. 
C , M. (2021).   -    C      . Nature, 9, 

16–18. 
C , M., N , P.,  B , R. (2002). T        . Health 

Psychology, 1(2), 194–201. 
C , M., , R., C , S.,  S , P. (1999). A        

: A         . Journal of Applied Social 
Psychology, 9(8), 1676–1704. 

C , . H.,  , M. . (2009). T    . Personality and Social Psychology 
Review, 1 (1), 62–72. 

C , . B.,  L , H. . (1997). I    . Journal of the Royal Statistical Society: 
Series B (Statistical Methodology), 9(1), 55–95. 

C  , P. T.,  M C , R. R. (1994). S    E       . I  T. 
. H   L. .  (E .), Can personality change? ( . 21–40). A  

P  A . 
C , M., C , L., D , R.,  M , S. (2020). M       

  . The Review of Economics and Statistics, 1–20. 
C , D. .,  D , . (2016). E          . 

Behavioural Processes, 1 1, 15–23. 
C , T. ., , P.,  L , H. (2021). T       COVID-19: 

E      . Journal of Public Economics, 19 , 104334. 
C , D. P.,  M , D. (1960). A        . 

Journal of Consulting Psychology, (4), 349. 
C , M. ., T , M. A., H , M. E., H , S., , E. B., , D. P., R , R., B , 

L. ., -C , E. R.,  B , . (2020). P  , ,     
COVID-19, -at-  ,   ,    —
U  S , N  Y  C ,  L  A , M  5–12, 2020. Morbidity and Mortality Weekly 
Report, 9(24), 751–758. 

D , M., D , T., B , E., N , I.,  B , M. (2012). E   es in 
     :   . International 

Journal of Gender and Entrepreneurship, (3), 316–336. 
C  D B , M.,  C , . B. (2005). M    –   

  : I     . Psychology & Health, (6), 
761–774. :// . /10.1080/14768320500183368 

D , . ., E , B. .,  R , T. . (2011). I , ,  -   
. Neuron, 9(4), 680–694. 

D , M., E , B., L , L., N , M.,  V , T. (2020). Oxford supertracker: The global 
directory for COVID policy trackers and surveys. 

 V , R. E. (2013). T  24-  B  HEXACO I  (BHI). Journal of Research in Personality, (6), 
871–880. :// . /10.1016/ . .2013.09.003 

 V , R. E., L , .,  A , M. C. (2008). T  D  HEXACO P  I : P  
, –  ,         

 . Journal of Personality Assessment, 9 (2), 142–151. 



References

197

 

Bourassa, K. J., Sbarra, D. A., C , A.,  M , T. E. (2020). S      : 
C -     U  S    COVID-19     

  . Annals of Behavioral Medicine, (8), 548–556. 
Br , M., A , S., , M., H , ., D , S., M , B., R , M., C , A., 

A , .,  M , E. (2020). R    COVID-19    
 70     S :  - ,    -
 . The Lancet Healthy Longevity, 1(2), 80– 88. 

B , R. M. (2009). R  . SSRN Electronic Journal, 1. :// . /10.2139/ .1364314 
B , S. B., B , D. V.,  P , H.-H. (2015). P       

  . Global Environmental Change, , 67–73. 
B , T., L , .,  T , . (2010). Perceptions, expectations, and entrepreneurship: The role of 

extreme events (I A D  P  N . 5351). 
B , B.,  , A. (2014). T             

. Journal of Population Economics, (3), 705–738. 
B , M. L.,  , S. P. (2016). M     : A  . European 

Sociological Review, (1), 3–22. 
B , A., R , M.,  M , T. (2014). D   : T      

–    s. Entrepreneurship Theory and Practice, (3), 473–499. 
B , . . L.,  M , A. M. . (2004). I ,     (MDMA) 

. Drug and Alcohol Dependence, (1), 55–62. 
B , R. T.,  T , S. N. (2015). V     CEO:  CEO     , 

   . Frontiers in Psychology, . :// . /10.3389/ .2015.01633 
C , ., L , Y., L , Y., H , ., M , ., Y , T., A , ., T , T., H , .,  A , H. (2021). 

B          2019 (COVID-19) 
  : A   -  . Journal of Psychiatric Research, 1 , 296–

305. 
C , T., C , L. D., D , R. A., , ., H -P , A., H , E., , C.,  Y , 

A. (2020). The US labor market during the beginning of the pandemic recession (NBER  
P  N . 27159). N  B   E  R . 

C , M., , .,  , A. S. (2014). P        
  - . Small Business Economics, (4), 787–814. :// . /10.1007/ 11187-

013-9514-8 
C , C., , E., E , A., T , A.,  C , . (2021). E      

          COVID-19 
. Brain Sciences, 11(10), 1256. 

C , ., B , S., P , M. N., , . E., M , R., , S.,  B , C. (2012). I  
   :   . Journal of Psychiatric Research, (8), 994–1001. 

C , S. L., H , N., , C., C , O. M.,  P , M. (2020). M   
    COVID-19   A . Nature Communications, 11(1), 5710. 

:// . /10.1038/ 41467-020-19393-6 
C , S. R., Y , R., P , C., C , A. E., B , .,  R , H. (2013). N   ,    

E       . Journal of Behavioral Decision Making, (2), 118–
127. 

C , T. L., , A. .,  M , . (2021). T         
         COVID-19 . Journal of Economic 

Behavior & Organization, 1 , 415–430. :// . /10.1016/ . EBO.2021.04.006 
C , M. . L. (2009). C          

 . Behavior Research Methods, 1(2), 425–438. 
C , D. ., A , E. A., D , S., S , ., Y , S., S , H. ., E - , A., B , A., L , 

T.,  L , M. (2020). P  ,  ,      -to-
   SARS-C V-2  COVID-19:     - . The 

Lancet, 9 (10242), 1973–1987. 
C , R. B. (2007). D         . 

Psychometrika, (2), 263–268. 
C , R. B. (2009). Influence: Science and practice (V . 4). P   B , MA. 

 

 
 

C , R. B.,  , N. . (2004). S  : C   . Annual Review of 
Psychology, , 591–621. 

C , R. B., R , R. R.,  , C. A. (1990). A     : R   
        . Journal of Personality and Social Psychology, 

(6), 1015. 
C , A., , M., - , C., , B., , H. H. X., M , S. ., S , C., M , M., 

T , C.,  O , . L. (2020). , ,        
    COVID-19       2020:   . 

The Lancet Global Health, (8), 1003– 1017. 
C , C., D , A., R , M.,  , S. (2020). P   COVID-19   : 

A   . Global Transitions, , 76–82. 
C , M. (2021).   -    C      . Nature, 9, 

16–18. 
C , M., N , P.,  B , R. (2002). T        . Health 

Psychology, 1(2), 194–201. 
C , M., , R., C , S.,  S , P. (1999). A        

: A         . Journal of Applied Social 
Psychology, 9(8), 1676–1704. 

C , . H.,  , M. . (2009). T    . Personality and Social Psychology 
Review, 1 (1), 62–72. 

C , . B.,  L , H. . (1997). I    . Journal of the Royal Statistical Society: 
Series B (Statistical Methodology), 9(1), 55–95. 

C  , P. T.,  M C , R. R. (1994). S    E       . I  T. 
. H   L. .  (E .), Can personality change? ( . 21–40). A  

P  A . 
C , M., C , L., D , R.,  M , S. (2020). M       

  . The Review of Economics and Statistics, 1–20. 
C , D. .,  D , . (2016). E          . 

Behavioural Processes, 1 1, 15–23. 
C , T. ., , P.,  L , H. (2021). T       COVID-19: 

E      . Journal of Public Economics, 19 , 104334. 
C , D. P.,  M , D. (1960). A        . 

Journal of Consulting Psychology, (4), 349. 
C , M. ., T , M. A., H , M. E., H , S., , E. B., , D. P., R , R., B , 

L. ., -C , E. R.,  B , . (2020). P  , ,     
COVID-19, -at-  ,   ,    —
U  S , N  Y  C ,  L  A , M  5–12, 2020. Morbidity and Mortality Weekly 
Report, 9(24), 751–758. 

D , M., D , T., B , E., N , I.,  B , M. (2012). E   es in 
     :   . International 

Journal of Gender and Entrepreneurship, (3), 316–336. 
C  D B , M.,  C , . B. (2005). M    –   

  : I     . Psychology & Health, (6), 
761–774. :// . /10.1080/14768320500183368 

D , . ., E , B. .,  R , T. . (2011). I , ,  -   
. Neuron, 9(4), 680–694. 

D , M., E , B., L , L., N , M.,  V , T. (2020). Oxford supertracker: The global 
directory for COVID policy trackers and surveys. 

 V , R. E. (2013). T  24-  B  HEXACO I  (BHI). Journal of Research in Personality, (6), 
871–880. :// . /10.1016/ . .2013.09.003 

 V , R. E., L , .,  A , M. C. (2008). T  D  HEXACO P  I : P  
, –  ,         

 . Journal of Personality Assessment, 9 (2), 142–151. 



References

198

 

D , A. ., , . D., D , R. L.,  , L. (2006).       
    :       
  HPV. Pediatrics, 11 (5), 1486–1493. 

D , A., B , D., N , A. .,  S , . (2017). A      E  
   S . Social Science & Medicine, 1 , 38–45. 

D , M.,  , H. B. (1955). A         
 . The Journal of Abnormal and Social Psychology, 1(3), 629–636. 

D , R., R , S., C , R., , L.,  M , . (2018). T       
    . Psychology, Health & Medicine, (2), 154–159. 

D , S. . (1990).    :    . 
Journal of Personality and Social Psychology, (1), 95–102. 

D  D . (2020). U.S. small businesses find a digital safety net during COVID-19. 
:// . / - / /2020/09/D -D -R . . 

D M , M. R. (2004). V       :   
  50   . Medical Care, (3), 200–209. 

D , ., T , Y.,  B , S. . H. (1995). T       . 
I  S. . H. B  (E .), European perspectives on excercise and sport psychology ( . 26–49). H  

 P . 
D , E., D , H.,  , L. (2020). A   -     COVID-19   

time. The Lancet Infectious Diseases, (5), 533–534. 
D , N.,  , A. (2020). E   COVID-19    . Journal of Business 

Research, 11 , 284–289. 
D , E., , D., N , E., , S.,  S , M. (2014). M   —C -

     . Vaccine, (49), 6649–6654. 
:// . /10.1016/ . .2014.09.039 

D , E., L , C., , M., B , P., R , R.,  B , . A. (2013). V  . Human 
Vaccines & Immunotherapeutics, 9(8), 1763–1773. :// . /10.4161/ .24657 

D , M., S , R.,  , M. (2000). French Adaptation of the General Self-Efficacy Scale-
Auto-efficacité Généralisée. . . /  / .  

D , T.,  H -E , D. (2000).  ,  ,     -
: E    . Journal of Labor Economics, 1 (2), 282–305. 

D , M. R., B , R., L , . M.,  B , S. P. (2022). A   ADHD    
  COVID-19  . Journal of Psychiatric Research, 1 , 25–30. 

:// . /10.1016/ . .2022.06.005 
E , A. H.,  C , S. (1993). The Psychology of Attitudes. H  B   C  

P . 
E , S. E., M , M., I , E., P , T., E , ., , Y., , E.,  , A. B. 

(2020). T      : M             
  COVID-19 . Infectious Disease Modelling, , 293–308. 

E , A. B., B , C. ., , P. ., B , B., D , M.,  H , R. (2019).  
  2018/2019   . Babson College: Smith 

College and the Global Entrepreneurship Research Association. 
E , M., H , . P., S , M.,  S , S. (2021). M     :  

-         . British Journal of 
Political Science, 1(1), 412–426. 

E  C   D  P   C . (2021). Behavioural Insights research to support the 
response to COVID-19  a survey of implementation in the EU/EEA. 

:// . . . / / - / - - - -
- -19 

E  C . (2022). lash urobarometer  ttitudes on accination against ovid-19, 
ebruary . ESIS, C . :// . /10.4232/1.13916. 

E , . L. (1999). V   . Psychopharmacology, 1 (4), 348–361. 
, R.,  , . M. (2021). T      COVID-19    . Small 
Business Economics, , 1853–1864. :// . /10.1007/ 11187-021-00479-4 

 

 
 

Fairlie, R. .,  , . M. (2020). D  O   N  E : T  
C   B  C . I  S. . P   . T  (E .), Change at Home, in 
the Labor Market, and On the Job (V . 48, . 253–289). E  P  L . 

:// . /10.1108/S0147-912120200000048008 
, O., H , S.,  L , E. (2012). I   :     

  Small Business Economics, 9(1), 39–59. 
, . E. M.,  P , R. (2022). V      COVID-19 : P  

   . Journal of Applied Social Psychology, (4), 233–245. 
:// . /10.31234/ . / 9  

, S., S , C., X , N., S , ., , M.,  C , B. . (2020). R        
COVID-19 . The Lancet Respiratory Medicine, (5), 434–436. 
, M. C. A. (2016). I ,     :       

            . I  
Economies et finances. :// . - . / -01497926 

, A.,  , . (2021). C         
      : E   S . PLOS ONE, 1 (2), 0247447. 

, . R.,  R , B. (1959). T  B   S  P . I  D. C  (E .), Studies in social power 
( . 150–167). U . 

, P. M.,  L , C. S. (2017). I      : A     
. Human Vaccines & Immunotherapeutics, 1 (11), 2503–2511. 

, V., P , V., P , P., B , M., B , S.,  , M. (2020).    
COVID-19   : P     . Proceedings of the National 
Academy of Sciences, 11 (44), 27285–27291. 
, R., V , ., C , N., S , P.,   D , M. (2020). A      

   COVID-19 . Nature Human Behaviour, (12), 1285–1293. 
, M. A.,  S , . E. (2012). P         

:          . Annals of Behavioral 
Medicine, (2), 171–180. 

, M.,  S , A. (2009). S     . Journal of Economics 
& Management Strategy, 1 (3), 665–709. 

, I., , A.,  T , A. (2017). D   -  :  
      Small Business Economics, (4), 913–930. 

, E.,  S , C. R. (2014). D      The Journal of Legal Studies, 
(1), 65–93. 

, L. . (1995). A    H         
    . Educational and Psychological Measurement, (3), 377–393. 

, C. E., P , B.,  E , M. (2021). E  SARS-CoV-2      
   SARS-CoV-2/COVID-19. Vaccines, 9(3), 243. 

, M. ., B , A. B., S , . B.,   V , H. B.,  , C. . M. (2010).  
   : I      . 

Journal of Occupational and Organizational Psychology, (2), 513–530. 
, ., S - , B., N - , A., L , M., L , L., C , . I. C., 

, N., V , S., P , P.,  O , V. (2020). COVID-19    
  E :  ,   . The Lancet Child & Adolescent 

Health, (9), 653–661. 
, D., , A. S.,  S , . (2021). COVID-19:      - . Journal 

of Population Economics, , 1141–1187. 
, . (2021). S -     COVID-19 : A   . 

Journal of Business Venturing Insights, 1 , 00241. 
, . ., M , T. T., T , M. ., H , A., M , ., P , L., S , . C., S , ., P , 
T. M.,  S , . D. (2020). C       COVID-19   

 . Nature Communications, 11(1), 1–12. 
, C., P , L., S , H., D , B., B , B.,  S , A. (2020). R   

   :    3721  . Revue d’Épidémiologie et 
de Santé Publique, , S81–S82. :// . /10.1016/ . .2020.04.036 



References

199

 

D , A. ., , . D., D , R. L.,  , L. (2006).       
    :       
  HPV. Pediatrics, 11 (5), 1486–1493. 

D , A., B , D., N , A. .,  S , . (2017). A      E  
   S . Social Science & Medicine, 1 , 38–45. 

D , M.,  , H. B. (1955). A         
 . The Journal of Abnormal and Social Psychology, 1(3), 629–636. 

D , R., R , S., C , R., , L.,  M , . (2018). T       
    . Psychology, Health & Medicine, (2), 154–159. 

D , S. . (1990).    :    . 
Journal of Personality and Social Psychology, (1), 95–102. 

D  D . (2020). U.S. small businesses find a digital safety net during COVID-19. 
:// . / - / /2020/09/D -D -R . . 

D M , M. R. (2004). V       :   
  50   . Medical Care, (3), 200–209. 

D , ., T , Y.,  B , S. . H. (1995). T       . 
I  S. . H. B  (E .), European perspectives on excercise and sport psychology ( . 26–49). H  

 P . 
D , E., D , H.,  , L. (2020). A   -     COVID-19   

time. The Lancet Infectious Diseases, (5), 533–534. 
D , N.,  , A. (2020). E   COVID-19    . Journal of Business 

Research, 11 , 284–289. 
D , E., , D., N , E., , S.,  S , M. (2014). M   —C -

     . Vaccine, (49), 6649–6654. 
:// . /10.1016/ . .2014.09.039 

D , E., L , C., , M., B , P., R , R.,  B , . A. (2013). V  . Human 
Vaccines & Immunotherapeutics, 9(8), 1763–1773. :// . /10.4161/ .24657 

D , M., S , R.,  , M. (2000). French Adaptation of the General Self-Efficacy Scale-
Auto-efficacité Généralisée. . . /  / .  

D , T.,  H -E , D. (2000).  ,  ,     -
: E    . Journal of Labor Economics, 1 (2), 282–305. 

D , M. R., B , R., L , . M.,  B , S. P. (2022). A   ADHD    
  COVID-19  . Journal of Psychiatric Research, 1 , 25–30. 

:// . /10.1016/ . .2022.06.005 
E , A. H.,  C , S. (1993). The Psychology of Attitudes. H  B   C  

P . 
E , S. E., M , M., I , E., P , T., E , ., , Y., , E.,  , A. B. 

(2020). T      : M             
  COVID-19 . Infectious Disease Modelling, , 293–308. 

E , A. B., B , C. ., , P. ., B , B., D , M.,  H , R. (2019).  
  2018/2019   . Babson College: Smith 

College and the Global Entrepreneurship Research Association. 
E , M., H , . P., S , M.,  S , S. (2021). M     :  

-         . British Journal of 
Political Science, 1(1), 412–426. 

E  C   D  P   C . (2021). Behavioural Insights research to support the 
response to COVID-19  a survey of implementation in the EU/EEA. 

:// . . . / / - / - - - -
- -19 

E  C . (2022). lash urobarometer  ttitudes on accination against ovid-19, 
ebruary . ESIS, C . :// . /10.4232/1.13916. 

E , . L. (1999). V   . Psychopharmacology, 1 (4), 348–361. 
, R.,  , . M. (2021). T      COVID-19    . Small 
Business Economics, , 1853–1864. :// . /10.1007/ 11187-021-00479-4 

 

 
 

Fairlie, R. .,  , . M. (2020). D  O   N  E : T  
C   B  C . I  S. . P   . T  (E .), Change at Home, in 
the Labor Market, and On the Job (V . 48, . 253–289). E  P  L . 

:// . /10.1108/S0147-912120200000048008 
, O., H , S.,  L , E. (2012). I   :     

  Small Business Economics, 9(1), 39–59. 
, . E. M.,  P , R. (2022). V      COVID-19 : P  

   . Journal of Applied Social Psychology, (4), 233–245. 
:// . /10.31234/ . / 9  

, S., S , C., X , N., S , ., , M.,  C , B. . (2020). R        
COVID-19 . The Lancet Respiratory Medicine, (5), 434–436. 
, M. C. A. (2016). I ,     :       

            . I  
Economies et finances. :// . - . / -01497926 

, A.,  , . (2021). C         
      : E   S . PLOS ONE, 1 (2), 0247447. 

, . R.,  R , B. (1959). T  B   S  P . I  D. C  (E .), Studies in social power 
( . 150–167). U . 

, P. M.,  L , C. S. (2017). I      : A     
. Human Vaccines & Immunotherapeutics, 1 (11), 2503–2511. 

, V., P , V., P , P., B , M., B , S.,  , M. (2020).    
COVID-19   : P     . Proceedings of the National 
Academy of Sciences, 11 (44), 27285–27291. 
, R., V , ., C , N., S , P.,   D , M. (2020). A      

   COVID-19 . Nature Human Behaviour, (12), 1285–1293. 
, M. A.,  S , . E. (2012). P         

:          . Annals of Behavioral 
Medicine, (2), 171–180. 

, M.,  S , A. (2009). S     . Journal of Economics 
& Management Strategy, 1 (3), 665–709. 

, I., , A.,  T , A. (2017). D   -  :  
      Small Business Economics, (4), 913–930. 

, E.,  S , C. R. (2014). D      The Journal of Legal Studies, 
(1), 65–93. 

, L. . (1995). A    H         
    . Educational and Psychological Measurement, (3), 377–393. 

, C. E., P , B.,  E , M. (2021). E  SARS-CoV-2      
   SARS-CoV-2/COVID-19. Vaccines, 9(3), 243. 

, M. ., B , A. B., S , . B.,   V , H. B.,  , C. . M. (2010).  
   : I      . 

Journal of Occupational and Organizational Psychology, (2), 513–530. 
, ., S - , B., N - , A., L , M., L , L., C , . I. C., 

, N., V , S., P , P.,  O , V. (2020). COVID-19    
  E :  ,   . The Lancet Child & Adolescent 

Health, (9), 653–661. 
, D., , A. S.,  S , . (2021). COVID-19:      - . Journal 

of Population Economics, , 1141–1187. 
, . (2021). S -     COVID-19 : A   . 

Journal of Business Venturing Insights, 1 , 00241. 
, . ., M , T. T., T , M. ., H , A., M , ., P , L., S , . C., S , ., P , 
T. M.,  S , . D. (2020). C       COVID-19   

 . Nature Communications, 11(1), 1–12. 
, C., P , L., S , H., D , B., B , B.,  S , A. (2020). R   

   :    3721  . Revue d’Épidémiologie et 
de Santé Publique, , S81–S82. :// . /10.1016/ . .2020.04.036 



References

200

 

, .,  , A. O. (2019). Gender gap in entrepreneurship. Research Policy, (7), 1666–
1680. 

Haischer, M. H., Beilfuss, R., Hart, M. R., Opielinski, L., Wrucke, D., Zirgaitis, G., Uhrich, T. D., & Hunter, 
S. . (2020).      -, age-,  -related differences during the 
COVID-19 . PLOS ONE, 1 (10), 0240785. 

H , T., A , N., , R., , B., P , A., P , T., , S., C -Blake, E., 
H , L., M , S.,  T , H. (2021). A       (O  
COVID-19  R  T ). Nature Human Behaviour, (4), 529–538. 

H , T., P , A., A , ., A , B., A , N., B , T., C -B , E., C , A.,  
, M., E , B., E , L., E , ., , R.,  R , L., M , S., M  

O , T., N , R., P , T., P , A., … , Y. (2020). Variation in government responses 
to COVID-19 (N . 13  B  S     P ). U   O  O , 
U . . . . . /  

H , D. (2015). Inside the nudge unit: How small changes can make a big difference. R  H . 
H , ., , B., C , M., A , M., B , . ., , B., , ., L , N. P.,  

C , P. (2021). T     COVID-19     
        :  -   

 . Psychological Medicine, 1–11. 
H , C. A., S , L. P., , D.,  L , R. D. (2021).      

   COVID-19 . International Journal of Mental Health and Addiction, 19(5), 
1875–1888. 

H , M. ., A , A. R.,  , . (2020). P     COVID-19   93 
. Journal of Epidemiology and Global Health, 1 (3), 204. 

H , A. . (2017). Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach.  . 

H , A. .,  S , M. (2013). T           
   : D     Psychological Science, (10), 1918–

1927. 
H , . C., A , D. .,  S , V. (2004).       : 

A    . Organizational Research Methods, (2), 191–205. 
H , D., , S., L , Y., C , P., , D., L , Y.,  Y , L. (2020). C  COVID-19   1918–19 

influenza pandemics in  U  . International Journal of Infectious Diseases, 9 , 67–
70. :// . /10.1016/ . .2020.06.075 

H , C. (2016). O      - . Small Business Economics, (2), 461–478. 
:// . /10.1007/ 11187-016-9730-0 

H , S. E. (2001). T    , ,       : 
A     . Applied Psychology, (3), 337–421. 

H , . L. (1965). A           . Psychometrika, (2), 
179–185. 

H , ., H , A., L , ., T , ., , V.,   , H.-M.,  D , A., P , A., 
Fridman, L., & Tang, L.-H. (2021). A        COVID-19. Proceedings 
of the National Academy of Sciences, 11 (4), 2014564118. 

H , . ., M , M.,    S , R. (2017). Multilevel analysis: Techniques and applications. 
R . 

H , . D.,  S , N. (1999). The multivariate social scientist: Introductory statistics using 
generalized linear models. SAGE. 

  tatistics for indows, ersion . (2017). IBM C . 
I , Y., L , M., V , ., C , . B.,  , A. P. (2014). -     

:   . PLOS ONE, 9(1), 87164. 
ILO M . (2021). COVID-19 and the world of work - th edition. 

:// . . / / / / -and- / CMS 824092/ --
en/ .  

I , . P. A. (2020 ). C   2019:       
 . European Journal of Clinical Investigation, (4), 13222. 

 

 
 

I , . P. A. (2020 ).    COVID 19     . 
European Journal of Clinical Investigation, (12), 13423. 

I , . P. A., A , C.,  C I , D. . (2020). P  COVID 19  
            

  . Environmental Research, 1 , 109890. 
I S , A.,  T , A. (2020). Diagnosing COVID-19 impacts on entrepreneurship  xploring 

policy remedies for recovery. 
I , N., S , V. M., A , R. ., , I., , I., I , R. A., A , ., , ., 

Y , T.,  , D. A. (2021). E     19   2020:   
      29   . BMJ, , 1137. 

, N. .,  B , M. H. (1984). T    : A  . Health Education Quarterly, 
11(1), 1–47. 

, . C., T , . M., N , D.,  C U , C. (2001).     
   A  A    :   . Family & Community 

Health, (3), 27–33. 
, ., R , S. D., H , S. A.,  C , T. (2020). ogether apart  he psychology of -19. 
SA E. 

, D. N.,  P , D. L. (2014). I      (SD3)      
 . Assessment, 1(1), 28–41. 

, N. R., , . U., T , R. ., L , . P. ., , T.,  B , L. (2020). T  
  :         19  Bmj, . 

, T. A.,  , C. P. (2015). T  –   : E      
       B        . 

Academy of Management Journal, (4), 1149–1179. 
, . (2021). H  I   COVID 19: A   E . American Journal of Clinical 

Pathology, 1 (4), 471–472. :// . /10.1093/ / 272 
, L. B. (2010). T             . 

Labour Economics, 1 (2), 303–316. 
, D. (2011). Thinking, fast and slow. M . 

, C. A., R , R. R.,  C , R. B. (2000). A     :    
    . Personality and Social Psychology Bulletin, (8), 1002–1012. 

, A., A , M., B , D.,  B , . B., D , ., , T., L , Y., M , E., P
A , .,  S , S. (2020). T      COVID 19      
A  . Survey Research Methods, 1 (2), 179–186. 
, I. M.,  H , . A. (2020). T  I   S  V   COVID 19   U.S.: A  
A   S  V  R . American Journal of Preventive Medicine, 9(3), 317–325. 

:// . /10.1016/ . .2020.06.006 
, L. C., S , A., L , S., , L., , H., N , S., , M., L , M., 
 A , . (2021).      : T    COVID 19. Personality and 

Individual Differences, 1 , 110590. :// . /10.1016/ . .2020.110590 
, T.,  , M.,  , M. (2015). R         

    . Entrepreneurship Theory and Practice, 9(3), 
655–674. 

, T.,  , M.,  T , E. T. (2013). P   :    
    . Applied Economics, (6), 697–707. 

, M. P.,  B , M. (2016).        Public Health, 1 , 
109–116. 
, A., S , D.,  S , . (2007). T  ,  ,   . 
Journal of Health Economics, (5), 927–949. 

, M. S.,  H , . E. (1993). R   ,  ,  : A 
   ,  2. Communication Research, (3), 331–364. 

, A. R.,  B , C. (2015). S    : S      
     . Journal of Occupational Health Psychology, (1), 82. 

, P. D.,  T , R. A. (2012). E     . Review of Economics and 
Statistics, 9 (4), 1143–1156. 



References

201

 

, .,  , A. O. (2019). Gender gap in entrepreneurship. Research Policy, (7), 1666–
1680. 

Haischer, M. H., Beilfuss, R., Hart, M. R., Opielinski, L., Wrucke, D., Zirgaitis, G., Uhrich, T. D., & Hunter, 
S. . (2020).      -, age-,  -related differences during the 
COVID-19 . PLOS ONE, 1 (10), 0240785. 

H , T., A , N., , R., , B., P , A., P , T., , S., C -Blake, E., 
H , L., M , S.,  T , H. (2021). A       (O  
COVID-19  R  T ). Nature Human Behaviour, (4), 529–538. 

H , T., P , A., A , ., A , B., A , N., B , T., C -B , E., C , A.,  
, M., E , B., E , L., E , ., , R.,  R , L., M , S., M  

O , T., N , R., P , T., P , A., … , Y. (2020). Variation in government responses 
to COVID-19 (N . 13  B  S     P ). U   O  O , 
U . . . . . /  

H , D. (2015). Inside the nudge unit: How small changes can make a big difference. R  H . 
H , ., , B., C , M., A , M., B , . ., , B., , ., L , N. P.,  

C , P. (2021). T     COVID-19     
        :  -   

 . Psychological Medicine, 1–11. 
H , C. A., S , L. P., , D.,  L , R. D. (2021).      

   COVID-19 . International Journal of Mental Health and Addiction, 19(5), 
1875–1888. 

H , M. ., A , A. R.,  , . (2020). P     COVID-19   93 
. Journal of Epidemiology and Global Health, 1 (3), 204. 

H , A. . (2017). Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach.  . 

H , A. .,  S , M. (2013). T           
   : D     Psychological Science, (10), 1918–

1927. 
H , . C., A , D. .,  S , V. (2004).       : 

A    . Organizational Research Methods, (2), 191–205. 
H , D., , S., L , Y., C , P., , D., L , Y.,  Y , L. (2020). C  COVID-19   1918–19 

influenza pandemics in  U  . International Journal of Infectious Diseases, 9 , 67–
70. :// . /10.1016/ . .2020.06.075 

H , C. (2016). O      - . Small Business Economics, (2), 461–478. 
:// . /10.1007/ 11187-016-9730-0 

H , S. E. (2001). T    , ,       : 
A     . Applied Psychology, (3), 337–421. 

H , . L. (1965). A           . Psychometrika, (2), 
179–185. 

H , ., H , A., L , ., T , ., , V.,   , H.-M.,  D , A., P , A., 
Fridman, L., & Tang, L.-H. (2021). A        COVID-19. Proceedings 
of the National Academy of Sciences, 11 (4), 2014564118. 

H , . ., M , M.,    S , R. (2017). Multilevel analysis: Techniques and applications. 
R . 

H , . D.,  S , N. (1999). The multivariate social scientist: Introductory statistics using 
generalized linear models. SAGE. 

  tatistics for indows, ersion . (2017). IBM C . 
I , Y., L , M., V , ., C , . B.,  , A. P. (2014). -     

:   . PLOS ONE, 9(1), 87164. 
ILO M . (2021). COVID-19 and the world of work - th edition. 

:// . . / / / / -and- / CMS 824092/ --
en/ .  

I , . P. A. (2020 ). C   2019:       
 . European Journal of Clinical Investigation, (4), 13222. 

 

 
 

I , . P. A. (2020 ).    COVID 19     . 
European Journal of Clinical Investigation, (12), 13423. 

I , . P. A., A , C.,  C I , D. . (2020). P  COVID 19  
            

  . Environmental Research, 1 , 109890. 
I S , A.,  T , A. (2020). Diagnosing COVID-19 impacts on entrepreneurship  xploring 

policy remedies for recovery. 
I , N., S , V. M., A , R. ., , I., , I., I , R. A., A , ., , ., 

Y , T.,  , D. A. (2021). E     19   2020:   
      29   . BMJ, , 1137. 

, N. .,  B , M. H. (1984). T    : A  . Health Education Quarterly, 
11(1), 1–47. 

, . C., T , . M., N , D.,  C U , C. (2001).     
   A  A    :   . Family & Community 

Health, (3), 27–33. 
, ., R , S. D., H , S. A.,  C , T. (2020). ogether apart  he psychology of -19. 
SA E. 

, D. N.,  P , D. L. (2014). I      (SD3)      
 . Assessment, 1(1), 28–41. 

, N. R., , . U., T , R. ., L , . P. ., , T.,  B , L. (2020). T  
  :         19  Bmj, . 

, T. A.,  , C. P. (2015). T  –   : E      
       B        . 

Academy of Management Journal, (4), 1149–1179. 
, . (2021). H  I   COVID 19: A   E . American Journal of Clinical 

Pathology, 1 (4), 471–472. :// . /10.1093/ / 272 
, L. B. (2010). T             . 

Labour Economics, 1 (2), 303–316. 
, D. (2011). Thinking, fast and slow. M . 

, C. A., R , R. R.,  C , R. B. (2000). A     :    
    . Personality and Social Psychology Bulletin, (8), 1002–1012. 

, A., A , M., B , D.,  B , . B., D , ., , T., L , Y., M , E., P
A , .,  S , S. (2020). T      COVID 19      
A  . Survey Research Methods, 1 (2), 179–186. 
, I. M.,  H , . A. (2020). T  I   S  V   COVID 19   U.S.: A  
A   S  V  R . American Journal of Preventive Medicine, 9(3), 317–325. 

:// . /10.1016/ . .2020.06.006 
, L. C., S , A., L , S., , L., , H., N , S., , M., L , M., 
 A , . (2021).      : T    COVID 19. Personality and 

Individual Differences, 1 , 110590. :// . /10.1016/ . .2020.110590 
, T.,  , M.,  , M. (2015). R         

    . Entrepreneurship Theory and Practice, 9(3), 
655–674. 

, T.,  , M.,  T , E. T. (2013). P   :    
    . Applied Economics, (6), 697–707. 

, M. P.,  B , M. (2016).        Public Health, 1 , 
109–116. 
, A., S , D.,  S , . (2007). T  ,  ,   . 
Journal of Health Economics, (5), 927–949. 

, M. S.,  H , . E. (1993). R   ,  ,  : A 
   ,  2. Communication Research, (3), 331–364. 

, A. R.,  B , C. (2015). S    : S      
     . Journal of Occupational Health Psychology, (1), 82. 

, P. D.,  T , R. A. (2012). E     . Review of Economics and 
Statistics, 9 (4), 1143–1156. 



References

202

 

, P., M , M.,  S , C. (2007). I  I , I  I : O   
 . Journal of Economic Psychology, (4), 502–527. 

:// . /10.1016/ . .2006.11.002 
, M. N.,  B , . . (2014). A 5-     :    

in less than one minute. Experimental and Clinical Psychopharmacology, (3), 222. 
, . R., C , A. R., P , M., S , Y., S , H., L , . T., T , C.,  D , B. L. (2020). I  

     SARS-CoV-2  S :   . The Lancet Infectious 
Diseases, (6), 678–688. 

, M., S , R.,   P , M. (2015). Are entrepreneurs more optimistic and overconfident than 
managers and employees? (T  I  D  P  15-124/VII). 
, . M., M , S., T , M.,  B , . (2022). D       

,        COVID-19 . Frontiers in Public 
Health, 2865. 
, A., , D.,  S , . (2020). Corona-P      S e. DIW 

Aktuell, . 
, ., S , R. L., , . B. .,  L , B. (2009). A  -      

 :  PH –4. Psychosomatics, (6), 613–621. 
, . A.,  A , D. . (1989). A    o attitude change. Journal of Personality and 

Social Psychology, (3), 416. 
, A. (2021). S    -   :  ,  

habitual entrepreneurs. International Small Business Journal, 9(3), 191–201. 
, A., B , L., , A., H , S., R , C. A. M., P , A., S , . M.,  

B , E. S. C. (2020). S     –A     COVID-19 . 
Journal of Business Venturing Insights, 1 , 00169. 
, M. E.,  B , A. L., R  , C., O , E., B , M., , E. B., , A.,  

 R , B. (2020). The intelligent lockdown: Compliance with COVID-19 mitigation measures in 
the Netherlands (A  L  S  R  P  N . 2020-02). 

, . O., L , .- ., , . I., T , A., , S. Y. S.,  L , S. S. (2021). I   , 
COVID-19       : A . International 
Journal of Nursing Studies, 11 , 103854. 

L , M. (2013). S , ,     . Journal of 
Applied Social Psychology, (2), 253–262. 

L , S., R , N. ., , L., P , O., L , ., , . R., , A., S , M., 
, C., D , X., Y , H.,  T , A. . (2020). E   -    

 COVID-19  C . Nature, (7825), 410–413. :// . /10.1038/ 41586-020-2293-
 

L , N.,  M , M. (2007). T     . Entrepreneurship Theory 
and Practice, 1(3), 341–364. 

L , H. .,  , A., X , ., S , . S., V , P., , I. ., C , A. R.,  , 
N. S. (2016). T  S   V  C  2016:  I  T   67-C  S . 
EBioMedicine, 1 , 295–301. :// . /10.1016/ . .2016.08.042 

L , M. S. Y., D , B. D., , S., M C , A., T , A., R , S., M , C. . E.,  , B. T. 
(2017). S          2014–2015  A  E  
epidemic. Proceedings of the National Academy of Sciences, 11 (9), 2337–2342. 

L , . , R , S. C., P , A., , L. O., L , H. ., R , ., , S.,  E -Mohandes, 
A. (2021). A        COVID-19 . Nature Medicine, , 225–
228. :// . /10.1038/ 41591-020-1124-9 

L , A. I., S , A., H , M.,  M , S. (2020). C -19: I      
        . BMJ, 9, 2003. 

:// . /10.1136/ . 2003 
L , T. T., A , ., , A., R , R. ., T , S., S , M.,  M , S. (2020). T  

COVID-19   . Nature Reviews Drug Discovery, 19(5), 305–306. 
L , .,  A , M. C. (2018). P     HEXACO-100. Assessment, (5), 543–556. 

 

 
 

L , D. A., V , I.,  T , R. (2019). E    /  
:  -        ADHD. Small Business Economics, 

(2), 381–392. 
L , H., D , M.,  L , E. A. (1992). I  : U     

      . Cognitive Therapy and Research, 
1 (2), 143–163. 

L , S. T., L , L. T.,  R , . M. (2021). COVID-19:     1918     
  . Postgraduate Medical Journal, 9 (1147), 273. :// . /10.1136/ -

2020-139070 
L , M.,  B , E. S. (2005). Unpublished Translation of the Barratt Impulsiveness Scale. 
L , .,  , I. (2022). T  C -19   :  . International 

Journal of Emerging Markets, 1 (5), 1165–1174. :// . /10.1108/I OEM-05-2020-0491 
L , Y., , ., X , S., S , B., , X.-N., S , Y.,  L , . (2020).      

  COVID-19  A  -    . EClinicalMedicine, 
, 100354. 

L -S , U.,   B , . M. . (2006). T         
 . Methodology, (2), 57–64. 

L , .,  , . L. (2020). C   O     COVID-19: E     
      US. Health Affairs, 9(8), 1419–1425. 

M , .-T., D , Y., S , S.-C., , Y., Y , S.- ., X , M.-X.,  L , S. (2022). L -   
      : A -       

 COVID-19 . Personality and Individual Differences, 19 , 111589. 
M , C. . M.,  H , . . (2005). S      . Methodology, 1(3), 86–

92. 
M D , N. E. (2015). V  : D ,   . Vaccine, (34), 4161–

4164. :// . /10.1016/ . .2015.04.036 
M I , C. R., N , P.-Y., C , A. A., T , M., , B., S , .,  S , H. (2021). 

M  , -        COVID-19    
  A ,  U   USA: A -  . International Journal of Infectious 

Diseases, 1 , 199–207. 
M , ., B , L.,  S , S. (2001). I     ,    :   

     AIDS   A . AIDS Education and Prevention, 
1 (2), 160–174. :// . / :// . . / 101521 13216019736 

M , . .,  B , . . (2010). Impulsivity: The behavioral and neurological science of discounting. 
A  P  A . 

M , E. (2020). C -19:        BMJ, , 2815. 
M , M. (2019). S    : T        . 

Personality and Individual Differences, 1 , 56–60. 
M , A. A., M , S. M., E , .,  O , S. B. (2020). D   COVID-19  

   US. EClinicalMedicine, , 100495. :// . /10.1016/ . .2020.100495 
M , R. C. (2021). M  M  S  L . IMF Working Papers, 1(205). 
M , M., , . ., P , . .,  P , A. . (2021). I       

. Proceedings of the National Academy of Sciences, 11 (35), 2105482118. 
M , S.,  H , M. (2011). D     A       

       . European Journal of Political Research, 
(2), 267–291. 

M , . D., B , D. B.,  B , R. A. (2002). I   N  V  :  E  
  S –E   R  T . Entrepreneurship Theory and Practice, (2), 149–

165. :// . /10.1111/1540-8520.00004 
M , C. A., , D. R., M , . S., , L. ., T , ., , C., S , S., P , D., , ., 

V , R., , S., M , R., D , M., B , N., , M., B , C., , ., 
H , P.,  P , M. (2020). S -       COVID-19 

        : R     
 . EClinicalMedicine, , 100466. :// . /10.1016/ . .2020.100466 



References

203

 

, P., M , M.,  S , C. (2007). I  I , I  I : O   
 . Journal of Economic Psychology, (4), 502–527. 

:// . /10.1016/ . .2006.11.002 
, M. N.,  B , . . (2014). A 5-     :    

in less than one minute. Experimental and Clinical Psychopharmacology, (3), 222. 
, . R., C , A. R., P , M., S , Y., S , H., L , . T., T , C.,  D , B. L. (2020). I  

     SARS-CoV-2  S :   . The Lancet Infectious 
Diseases, (6), 678–688. 

, M., S , R.,   P , M. (2015). Are entrepreneurs more optimistic and overconfident than 
managers and employees? (T  I  D  P  15-124/VII). 
, . M., M , S., T , M.,  B , . (2022). D       

,        COVID-19 . Frontiers in Public 
Health, 2865. 
, A., , D.,  S , . (2020). Corona-P      S e. DIW 

Aktuell, . 
, ., S , R. L., , . B. .,  L , B. (2009). A  -      

 :  PH –4. Psychosomatics, (6), 613–621. 
, . A.,  A , D. . (1989). A    o attitude change. Journal of Personality and 

Social Psychology, (3), 416. 
, A. (2021). S    -   :  ,  

habitual entrepreneurs. International Small Business Journal, 9(3), 191–201. 
, A., B , L., , A., H , S., R , C. A. M., P , A., S , . M.,  

B , E. S. C. (2020). S     –A     COVID-19 . 
Journal of Business Venturing Insights, 1 , 00169. 
, M. E.,  B , A. L., R  , C., O , E., B , M., , E. B., , A.,  

 R , B. (2020). The intelligent lockdown: Compliance with COVID-19 mitigation measures in 
the Netherlands (A  L  S  R  P  N . 2020-02). 

, . O., L , .- ., , . I., T , A., , S. Y. S.,  L , S. S. (2021). I   , 
COVID-19       : A . International 
Journal of Nursing Studies, 11 , 103854. 

L , M. (2013). S , ,     . Journal of 
Applied Social Psychology, (2), 253–262. 

L , S., R , N. ., , L., P , O., L , ., , . R., , A., S , M., 
, C., D , X., Y , H.,  T , A. . (2020). E   -    

 COVID-19  C . Nature, (7825), 410–413. :// . /10.1038/ 41586-020-2293-
 

L , N.,  M , M. (2007). T     . Entrepreneurship Theory 
and Practice, 1(3), 341–364. 

L , H. .,  , A., X , ., S , . S., V , P., , I. ., C , A. R.,  , 
N. S. (2016). T  S   V  C  2016:  I  T   67-C  S . 
EBioMedicine, 1 , 295–301. :// . /10.1016/ . .2016.08.042 

L , M. S. Y., D , B. D., , S., M C , A., T , A., R , S., M , C. . E.,  , B. T. 
(2017). S          2014–2015  A  E  
epidemic. Proceedings of the National Academy of Sciences, 11 (9), 2337–2342. 

L , . , R , S. C., P , A., , L. O., L , H. ., R , ., , S.,  E -Mohandes, 
A. (2021). A        COVID-19 . Nature Medicine, , 225–
228. :// . /10.1038/ 41591-020-1124-9 

L , A. I., S , A., H , M.,  M , S. (2020). C -19: I      
        . BMJ, 9, 2003. 

:// . /10.1136/ . 2003 
L , T. T., A , ., , A., R , R. ., T , S., S , M.,  M , S. (2020). T  

COVID-19   . Nature Reviews Drug Discovery, 19(5), 305–306. 
L , .,  A , M. C. (2018). P     HEXACO-100. Assessment, (5), 543–556. 

 

 
 

L , D. A., V , I.,  T , R. (2019). E    /  
:  -        ADHD. Small Business Economics, 

(2), 381–392. 
L , H., D , M.,  L , E. A. (1992). I  : U     

      . Cognitive Therapy and Research, 
1 (2), 143–163. 

L , S. T., L , L. T.,  R , . M. (2021). COVID-19:     1918     
  . Postgraduate Medical Journal, 9 (1147), 273. :// . /10.1136/ -

2020-139070 
L , M.,  B , E. S. (2005). Unpublished Translation of the Barratt Impulsiveness Scale. 
L , .,  , I. (2022). T  C -19   :  . International 

Journal of Emerging Markets, 1 (5), 1165–1174. :// . /10.1108/I OEM-05-2020-0491 
L , Y., , ., X , S., S , B., , X.-N., S , Y.,  L , . (2020).      

  COVID-19  A  -    . EClinicalMedicine, 
, 100354. 

L -S , U.,   B , . M. . (2006). T         
 . Methodology, (2), 57–64. 

L , .,  , . L. (2020). C   O     COVID-19: E     
      US. Health Affairs, 9(8), 1419–1425. 

M , .-T., D , Y., S , S.-C., , Y., Y , S.- ., X , M.-X.,  L , S. (2022). L -   
      : A -       

 COVID-19 . Personality and Individual Differences, 19 , 111589. 
M , C. . M.,  H , . . (2005). S      . Methodology, 1(3), 86–

92. 
M D , N. E. (2015). V  : D ,   . Vaccine, (34), 4161–

4164. :// . /10.1016/ . .2015.04.036 
M I , C. R., N , P.-Y., C , A. A., T , M., , B., S , .,  S , H. (2021). 

M  , -        COVID-19    
  A ,  U   USA: A -  . International Journal of Infectious 

Diseases, 1 , 199–207. 
M , ., B , L.,  S , S. (2001). I     ,    :   

     AIDS   A . AIDS Education and Prevention, 
1 (2), 160–174. :// . / :// . . / 101521 13216019736 

M , . .,  B , . . (2010). Impulsivity: The behavioral and neurological science of discounting. 
A  P  A . 

M , E. (2020). C -19:        BMJ, , 2815. 
M , M. (2019). S    : T        . 

Personality and Individual Differences, 1 , 56–60. 
M , A. A., M , S. M., E , .,  O , S. B. (2020). D   COVID-19  

   US. EClinicalMedicine, , 100495. :// . /10.1016/ . .2020.100495 
M , R. C. (2021). M  M  S  L . IMF Working Papers, 1(205). 
M , M., , . ., P , . .,  P , A. . (2021). I       

. Proceedings of the National Academy of Sciences, 11 (35), 2105482118. 
M , S.,  H , M. (2011). D     A       

       . European Journal of Political Research, 
(2), 267–291. 

M , . D., B , D. B.,  B , R. A. (2002). I   N  V  :  E  
  S –E   R  T . Entrepreneurship Theory and Practice, (2), 149–

165. :// . /10.1111/1540-8520.00004 
M , C. A., , D. R., M , . S., , L. ., T , ., , C., S , S., P , D., , ., 

V , R., , S., M , R., D , M., B , N., , M., B , C., , ., 
H , P.,  P , M. (2020). S -       COVID-19 

        : R     
 . EClinicalMedicine, , 100466. :// . /10.1016/ . .2020.100466 



References

204

 

Massin, S., Ventelo , B., N , A., V , P.,  P , C. (2015). C -sectional survey: Risk-averse 
French general practitioners are more favorable toward influenza vaccination. Vaccine, (5), 610–
614. :// . /10.1016/ . .2014.12.038 

M , . E. (1987). A       . I  M. L. C , . E. 
M , . A. N ,  H. R  (E .), The effect of delay and of intervening events on reinforcement 
value ( . 55–73). L  E  A , I . 

McCrae, R. R., , . E., Y , S.,  T , A. (2011). I  ,  , 
and their implications for personality scale validity. Personality and Social Psychology Review, 1 (1), 
28–50. 

McCrae, R. R., Zonderman, A. B., Costa Jr, P. T., B , M. H.,  P , S. . (1996). E  
     R  NEO P  I : C    

versus Procrustes rotation. Journal of Personality and Social Psychology, (3), 552. 
M L , . N.,  O , R. . (2007). M  : E      B  

I  S . Personality and Individual Differences, (3), 553–565. 
M N , D. (2017). S      : A    REML and 

the Kenward-Roger correction. Multivariate Behavioral Research, (5), 661–670. 
Meertens, R. M.,  L , R. (2008). M       : T  R  P  

Scale. Journal of Applied Social Psychology, (6), 1506–1520. :// . /10.1111/ .1559-
1816.2008.00357.  

M , E., M , I., R , A., S , T., V , S.,  C , A., L , A., , A.,  
, I. (2021). ADHD        C -19. Journal of Attention Disorders, 

(13), 1783–1790. 
M , R. D., D , R. S.,  H , R. (2010). A     ituational strength in the 

organizational sciences. Journal of Management, (1), 121–140. 
M , S.,  S , M. M.,  , R. (2011). T    :     

characterising and designing behaviour change interventions. Implementation Science, (1), 1–12. 
M , . ., M , . M., P , .,    C , L. (2021). C   

    COVID-19   : D     
Personality and Individual Differences, 1 , 110346. 

M , S. (1974). Obedience to authority: An experimental view. Harper & Row. 
M , M. .,  M , . U. (1996). T            

responses and the attitude–behavior relation. Journal of Experimental Social Psychology, (6), 561–
579. 

M , C., L , ., M , H.,  , . (2010). E      
 : E   C  HEI . Journal of Small Business and Enterprise 

Development, 1 (4), 569–590. 
Mills, M., Rahal, C., Brazel, D., Yan, J., & Gieysztor, S. (2020). COVID-19 vaccine deployment  ehaviour, 

ethics, misinformation and policy strategies. The Royal Society - The British Academy. 
Möhring, . (2012, S  7). T           

national analyses. 1 th net onference, dinburgh, cotland. 
M , E. A.,  B , A. D. (2014). C  -based condom interventions: health belief 

model versus theory of planned behavior. Health Psychology, (10), 1251. 
M , A. L., M N , M. S.,  S , D. A. (2020).   COVID-19   

  Aging (Albany NY), 1 (10), 9959–9981. 
Muggenthaler, P., S , .,  S , Y. (2021). T         

euro area countries. ECB Economic Bulletin, . 
Murillo-L , M. T.,  P -B , M. (2020). COVID-19: S     

towards the second wave in Spain. Journal of Epidemiology, (10), 483. 
Murphy, J., Vallières, F., Bentall, R. P., Shevlin, M., McBride, O., Hartman, T. K., McKay, R., Bennett, K., 

M , L., -M , ., L , L., M , A. P., S , T. V. A., , T.,  H and, P. 
(2021). P     COVID-19      
I    U  . Nature Communications, 1 (1). :// . /10.1038/ 41467-
020-20226-9 

 

 
 

Nese, M., Riboli, G., Brighetti, ., S , V., C , E., C , ., S , S.,  B , R. (2022). Delay 
discounting of compliance with containment measures during the COVID-19 :    
the Italian population. Journal of Public Health, (2), 503–511. 

Neumann-Böh , S., V , N. E., S , I., B , P. P., B , .,  E , ., S , .,  
S , T. (2020). O    ,     A E       

  COVID-19. The European Journal of Health Economics, 1, 977–982. 
N , . ., T , A., S , . R.,  L , . R. (2021). S  ,     

COVID 19 : T   . Social and Personality Psychology Compass, 
1 (5), 12596. 

Ngoh, L. N. (2009). H  :    –patient communication and medication 
adherence. Journal of the American Pharmacists Association, 9(5), 132– 149. 

N , . H., I , S., C , M., Y , H., S , C., C , .,  A , . D. (2022). P   
 COVID-19 , COVID-19  ,       US 

. Public Health Reports, 1 (4), 755–763. 
N , A. L.,  , . D. (2013). T  -item need to belong scale. Personality and Individual 

Differences, (2), 189–192. :// . /10.1016/ . .2013.02.018 
N , A., R , D., M , A., S , A., B , L., H , U., S , L.,  E , M. (2021). 

Non-compliance with COVID-19-related public health measures among young adults in 
S : I      . Social Science & Medicine, , 113370. 

N , B., B , P., P , ., S , C., -P , M.,  , P. . (2020). 
A       COVID-19 : T    D  T  , 

 ,   . Personality and Individual Differences, 1 , 110232. 
O C , ., B , ., R , S. A.,  M , A. A. (2021). R   ing early in the 

COVID-19          U  S  . PLOS 
ONE, 1 (1), 0244974. 

O C , B. P. (2000). SPSS  SAS          
analysis and Veli  MAP . Behavior Research Methods, Instruments, & Computers, (3), 396–
402. 

O C , R. C., , ., C , S., M C , H., M , A. ., N , C. L., O C , R. E., 
O C , D. B., P , S.,  S , E. (2021). M  health and well-being during the COVID-
19 :       U  COVID-19 M  H    . 
The British Journal of Psychiatry, 1 (6), 326–333. 

OECD. (2017). Behavioural insights and public policy: Lessons from around the world. 
10.1787/9789264270480-en 

OECD. (2022). OECD COVID-19 ecovery ashboard. :// . . / / / -
dashboard 

O , T., I , A.,  S , . (2021).     COVID-19  E   . 
Vaccines, 9(12), 1505. 

O  , ., N , .,   , .,   , . (2021). Dutch COVID-19  
        : A -in-differences analysis. 

Social Science & Medicine, , 113819. :// . /10.1016/ . .2021.113819 
P , A., A , O. A., A , A. I., R , . M., M B , E. S.,  E , D. P. (2020). E  

consequences of the COVID-19 :  need for epidemic preparedness. Frontiers in Public 
Health, , 241. 

P , A., M B , E.,  A , O. A. (2021). D         
COVID-19    A -      102,627 

. Risk Management and Healthcare Policy, 1 , 293–302. 
P , A., N , O., S -H , ., A , T. H., R , L. N.,  L , . . (2020). 

Pandemic publishing poses a new COVID-19 . Nature Human Behaviour, (7), 666–669. 
:// . /10.1038/ 41562-020-0911-0 

P , L. E.,  , . M. (1996). E         
  401 ( )   . Journal of Applied Econometrics, 11(6), 619–632. 

P , S. C. (2018). The Economics of Entrepreneurship. C  U  P . 



References

205

 

Massin, S., Ventelo , B., N , A., V , P.,  P , C. (2015). C -sectional survey: Risk-averse 
French general practitioners are more favorable toward influenza vaccination. Vaccine, (5), 610–
614. :// . /10.1016/ . .2014.12.038 

M , . E. (1987). A       . I  M. L. C , . E. 
M , . A. N ,  H. R  (E .), The effect of delay and of intervening events on reinforcement 
value ( . 55–73). L  E  A , I . 

McCrae, R. R., , . E., Y , S.,  T , A. (2011). I  ,  , 
and their implications for personality scale validity. Personality and Social Psychology Review, 1 (1), 
28–50. 

McCrae, R. R., Zonderman, A. B., Costa Jr, P. T., B , M. H.,  P , S. . (1996). E  
     R  NEO P  I : C    

versus Procrustes rotation. Journal of Personality and Social Psychology, (3), 552. 
M L , . N.,  O , R. . (2007). M  : E      B  

I  S . Personality and Individual Differences, (3), 553–565. 
M N , D. (2017). S      : A    REML and 

the Kenward-Roger correction. Multivariate Behavioral Research, (5), 661–670. 
Meertens, R. M.,  L , R. (2008). M       : T  R  P  

Scale. Journal of Applied Social Psychology, (6), 1506–1520. :// . /10.1111/ .1559-
1816.2008.00357.  

M , E., M , I., R , A., S , T., V , S.,  C , A., L , A., , A.,  
, I. (2021). ADHD        C -19. Journal of Attention Disorders, 

(13), 1783–1790. 
M , R. D., D , R. S.,  H , R. (2010). A     ituational strength in the 

organizational sciences. Journal of Management, (1), 121–140. 
M , S.,  S , M. M.,  , R. (2011). T    :     

characterising and designing behaviour change interventions. Implementation Science, (1), 1–12. 
M , . ., M , . M., P , .,    C , L. (2021). C   

    COVID-19   : D     
Personality and Individual Differences, 1 , 110346. 

M , S. (1974). Obedience to authority: An experimental view. Harper & Row. 
M , M. .,  M , . U. (1996). T            

responses and the attitude–behavior relation. Journal of Experimental Social Psychology, (6), 561–
579. 

M , C., L , ., M , H.,  , . (2010). E      
 : E   C  HEI . Journal of Small Business and Enterprise 

Development, 1 (4), 569–590. 
Mills, M., Rahal, C., Brazel, D., Yan, J., & Gieysztor, S. (2020). COVID-19 vaccine deployment  ehaviour, 

ethics, misinformation and policy strategies. The Royal Society - The British Academy. 
Möhring, . (2012, S  7). T           

national analyses. 1 th net onference, dinburgh, cotland. 
M , E. A.,  B , A. D. (2014). C  -based condom interventions: health belief 

model versus theory of planned behavior. Health Psychology, (10), 1251. 
M , A. L., M N , M. S.,  S , D. A. (2020).   COVID-19   

  Aging (Albany NY), 1 (10), 9959–9981. 
Muggenthaler, P., S , .,  S , Y. (2021). T         

euro area countries. ECB Economic Bulletin, . 
Murillo-L , M. T.,  P -B , M. (2020). COVID-19: S     

towards the second wave in Spain. Journal of Epidemiology, (10), 483. 
Murphy, J., Vallières, F., Bentall, R. P., Shevlin, M., McBride, O., Hartman, T. K., McKay, R., Bennett, K., 

M , L., -M , ., L , L., M , A. P., S , T. V. A., , T.,  H and, P. 
(2021). P     COVID-19      
I    U  . Nature Communications, 1 (1). :// . /10.1038/ 41467-
020-20226-9 

 

 
 

Nese, M., Riboli, G., Brighetti, ., S , V., C , E., C , ., S , S.,  B , R. (2022). Delay 
discounting of compliance with containment measures during the COVID-19 :    
the Italian population. Journal of Public Health, (2), 503–511. 

Neumann-Böh , S., V , N. E., S , I., B , P. P., B , .,  E , ., S , .,  
S , T. (2020). O    ,     A E       

  COVID-19. The European Journal of Health Economics, 1, 977–982. 
N , . ., T , A., S , . R.,  L , . R. (2021). S  ,     

COVID 19 : T   . Social and Personality Psychology Compass, 
1 (5), 12596. 

Ngoh, L. N. (2009). H  :    –patient communication and medication 
adherence. Journal of the American Pharmacists Association, 9(5), 132– 149. 

N , . H., I , S., C , M., Y , H., S , C., C , .,  A , . D. (2022). P   
 COVID-19 , COVID-19  ,       US 

. Public Health Reports, 1 (4), 755–763. 
N , A. L.,  , . D. (2013). T  -item need to belong scale. Personality and Individual 

Differences, (2), 189–192. :// . /10.1016/ . .2013.02.018 
N , A., R , D., M , A., S , A., B , L., H , U., S , L.,  E , M. (2021). 

Non-compliance with COVID-19-related public health measures among young adults in 
S : I      . Social Science & Medicine, , 113370. 

N , B., B , P., P , ., S , C., -P , M.,  , P. . (2020). 
A       COVID-19 : T    D  T  , 

 ,   . Personality and Individual Differences, 1 , 110232. 
O C , ., B , ., R , S. A.,  M , A. A. (2021). R   ing early in the 

COVID-19          U  S  . PLOS 
ONE, 1 (1), 0244974. 

O C , B. P. (2000). SPSS  SAS          
analysis and Veli  MAP . Behavior Research Methods, Instruments, & Computers, (3), 396–
402. 

O C , R. C., , ., C , S., M C , H., M , A. ., N , C. L., O C , R. E., 
O C , D. B., P , S.,  S , E. (2021). M  health and well-being during the COVID-
19 :       U  COVID-19 M  H    . 
The British Journal of Psychiatry, 1 (6), 326–333. 

OECD. (2017). Behavioural insights and public policy: Lessons from around the world. 
10.1787/9789264270480-en 

OECD. (2022). OECD COVID-19 ecovery ashboard. :// . . / / / -
dashboard 

O , T., I , A.,  S , . (2021).     COVID-19  E   . 
Vaccines, 9(12), 1505. 

O  , ., N , .,   , .,   , . (2021). Dutch COVID-19  
        : A -in-differences analysis. 

Social Science & Medicine, , 113819. :// . /10.1016/ . .2021.113819 
P , A., A , O. A., A , A. I., R , . M., M B , E. S.,  E , D. P. (2020). E  

consequences of the COVID-19 :  need for epidemic preparedness. Frontiers in Public 
Health, , 241. 

P , A., M B , E.,  A , O. A. (2021). D         
COVID-19    A -      102,627 

. Risk Management and Healthcare Policy, 1 , 293–302. 
P , A., N , O., S -H , ., A , T. H., R , L. N.,  L , . . (2020). 

Pandemic publishing poses a new COVID-19 . Nature Human Behaviour, (7), 666–669. 
:// . /10.1038/ 41562-020-0911-0 

P , L. E.,  , . M. (1996). E         
  401 ( )   . Journal of Applied Econometrics, 11(6), 619–632. 

P , S. C. (2018). The Economics of Entrepreneurship. C  U  P . 



References

206

 

P , R., V , L., M , M., R , ., , .,  B , S. (2021). Impact of COVID-19 
pandemic on flu and COVID-19     . Vaccines, 9(2), 
70. 

P , P. C.,  R , C. A. (2020). T        -  -term 
 : E    COVID-19 . Journal of Business Venturing 

Insights, 1 , 00206. 
P , . H., S , M. S.,  B , E. S. (1995).     B   . 

Journal of Clinical Psychology, 1(6), 768–774. 
P , A., , R., A , E. B., , R., H , T., P , A.,  , A. (2021). A  

      COVID-19     
pandemic fatigue. Nature Human Behaviour, (9), 1145–1160. 

P , S., N , L., B , R., S , C.,  P , M. B. (2020). T     
: E            COVID-19 

pandemic. Psychological Science, 1(11), 1363–1373. 
P , M., H , H., , T., H , S., H , M., , A., , E., , R., , S.,  

M M , S. (2020). M       COVID-19 :   
     U  ation. The Lancet Psychiatry, (10), 883–892. 

P , N.,  M , B. (2021). M    COVID-19  : T    
of trust in science. Psychology, Health & Medicine, (1), 1–12. 

P , P. M., M , S. B., L , J.-Y.,  P , N. P. (2003). C     
 :         . Journal of 

Applied Psychology, (5), 879. 
P , P. M., M , S. B.,  P , N. P. (2012). S        

       . Annual Review of Psychology, , 539–569. 
P , . P., T , S. ., , N., A , ., , A., L , S., P , . L., P  M , ., 

M , E. D.,  , C. (2020). S      BNT162 2 RNA C -19 . 
New England Journal of Medicine, (27), 2603–2615. 

P , S. A., A , . B., H , M. E., H , ., , S. C.,  T , M. (2008). A   
  -        :   . 

International Journal of Behavioral Nutrition and Physical Activity, (1), 1–24. 
P , . (2022). De menselijke staat - Burgerperspectief als voorwaarde voor een toekomstbestendig 

sociaal contract. :// . . / / /2022/05/30/ -de- -staat 
R , R. (2001). D    : M    C cago. The 

Journal of Socio-Economics, (5), 393–411. 
R , H. E.,  B , L. B. (2020). H  :  COVID-19. Immunity, (5), 737–

741. 
R , D. T.,  , R. (1977). O       : L     

of attitude formation. Journal of Experimental Social Psychology, 1 (1), 28–45. 
R , B. (2006). A   -    : relations to drug use and 

. Behavioural Pharmacology, 1 (8), 651–667. 
R , . M. (1982). D          M C  S  

D  S . Journal of Clinical Psychology, (1), 119–125. 
R , A., H , M., M , M.-A.,  D , M. (2020). I     COVID-19  

A . The Lancet Infectious Diseases, 1(5), 110. 
R , A.,  S , P. (2003). D            

: A - . Current Psychology, (3), 218–233. 
RIVM. (2022). Gedragswetenschappelijk onderzoek COVID-19. :// . . /  
R , E., V , P.,  L -R , L. (2015). A     S : V    

HEXACO-100       M      . 
Personality and Individual Differences, , 75–81. :// . /10.1016/ . .2014.11.056 

R , . ., A , R., P , L.,  , S. (2009). P  , ,    
      :    . BMJ, 9, 2651. 

R -R , I., -T , D.,  -R , . . (2020). Social entrepreneurial intention and 
   COVID-19 : A  . Sustainability, 1 (17), 6970. 

 

 
 

Rundle, C. W., Presley, C. L., Militello, M., Barber, C., Powell, D. L., Jacob, S. E., Atwater, A. R., Watsky, K. 
L., Y , .,  D , C. A. (2020). H    COVID-19:    
A  C  D  S . Journal of the American Academy of Dermatology, (6), 
1730–1737. 

S , . D., , S. S. A., A , L., A , ., B , ., C , ., B , . C., E , M. ., 
, V.,  , A. (2022). T  L  C         -

19 . The Lancet. 
S , N., H - , A., , R., V -R , A., R , S., M , M., R , S., 

 -P , B. (2020). P   , ,      
  COVID-19 :     -analysis. Globalization and Health, 

1 (1), 57. :// . /10.1186/ 12992-020-00589-w 
S , N., O , D.,  C , P. (2012). T  N   B  :     

   . Annee Psychologique, 11 (1), 85–113. 
S , M. ., C , C. S.,  B , M. . (1994). D     (   

, - ,  - ):     L  O  T . Journal of 
Personality and Social Psychology, (6), 1063–1078. 

S , A. C. (2018). T  L   P -B  I  P : E    
N . I  Social and behavioral research and the Internet ( . 77–104). R . 

S , P., R , D., B , C., L , .,  D , M.-L. (2017). B   I   
   – A    I   , 2005 – 2016. PLOS 

ONE, 1 (1), 0170550. :// . /10.1371/ . .0170550 
S , H.,   , T. (2019). U  : E   -      

       -sectional data sets. Journal of Labor Economics, (S1), 
S161–S198. 

S , R.,  , M. (1995).  -  . I  . , S. ,  M. 
 (E .), Measures in health psychology: A user’s portfolio. Causal and control beliefs (V . 1, 

I  1, . 35–37). , U : N ER NELSON. 
S , A., , ., A -Jonsson, S., & L , S. I. (2020). E    

  COVID-19     . 
Proceedings of the National Academy of Sciences, 11 (35), 21201–21208. 

Selby, K., Durand, M.-A., , A., B , ., B , ., H , M., D A , V., , 
A.,   P , C. (2020). C       S   

 COVID-19 : C -  . JMIR Formative Research, (12), 20871. 
S , S.,  B , U. (2012). H     :    I  

. Health Education & Behavior, 9(5), 612–619. :// . /10.1177/1090198111427411 
S , P. (2002). I —  :     . European Review of 

Social Psychology, 1 (1), 1–36. 
S , M. (1936). The psychology of social norms. H   B  P . 
S , S. M., S , L. E., S , ., A , R., C , M., D , H., R , . .,  S , N. (2021). 

COVID-19     U :    COVID-19   
 (C VA S),    -  . Human Vaccines & 

Immunotherapeutics, 1 (6), 1612–1621. :// . /10.1080/21645515.2020.1846397 
S , . (2020). I   C -19   :        Journal of 

Business Research, 11 , 280–283. 
S , R. S., , O.,  , . (2012). E    : T    

  . Entrepreneurship Theory and Practice, (3), 465–493. 
S , L. (2021). P     COVID-19       

          . BMC Public Health, 1(1), 1–13. 
S , M. E., , R. ., P , X., T , M. ., O , R. ., , T. B., D , D. M.,  , 

M. . (2009). H    -  A    -     
     . Journal of Occupational and Environmental 

Medicine, 1(7), 786–796. 
S , P. E.,  B , N. (2002). M      :  

  . Psychological Methods, (4), 422–425. 



References

207

 

P , R., V , L., M , M., R , ., , .,  B , S. (2021). Impact of COVID-19 
pandemic on flu and COVID-19     . Vaccines, 9(2), 
70. 

P , P. C.,  R , C. A. (2020). T        -  -term 
 : E    COVID-19 . Journal of Business Venturing 

Insights, 1 , 00206. 
P , . H., S , M. S.,  B , E. S. (1995).     B   . 

Journal of Clinical Psychology, 1(6), 768–774. 
P , A., , R., A , E. B., , R., H , T., P , A.,  , A. (2021). A  

      COVID-19     
pandemic fatigue. Nature Human Behaviour, (9), 1145–1160. 

P , S., N , L., B , R., S , C.,  P , M. B. (2020). T     
: E            COVID-19 

pandemic. Psychological Science, 1(11), 1363–1373. 
P , M., H , H., , T., H , S., H , M., , A., , E., , R., , S.,  

M M , S. (2020). M       COVID-19 :   
     U  ation. The Lancet Psychiatry, (10), 883–892. 

P , N.,  M , B. (2021). M    COVID-19  : T    
of trust in science. Psychology, Health & Medicine, (1), 1–12. 

P , P. M., M , S. B., L , J.-Y.,  P , N. P. (2003). C     
 :         . Journal of 

Applied Psychology, (5), 879. 
P , P. M., M , S. B.,  P , N. P. (2012). S        

       . Annual Review of Psychology, , 539–569. 
P , . P., T , S. ., , N., A , ., , A., L , S., P , . L., P  M , ., 

M , E. D.,  , C. (2020). S      BNT162 2 RNA C -19 . 
New England Journal of Medicine, (27), 2603–2615. 

P , S. A., A , . B., H , M. E., H , ., , S. C.,  T , M. (2008). A   
  -        :   . 

International Journal of Behavioral Nutrition and Physical Activity, (1), 1–24. 
P , . (2022). De menselijke staat - Burgerperspectief als voorwaarde voor een toekomstbestendig 

sociaal contract. :// . . / / /2022/05/30/ -de- -staat 
R , R. (2001). D    : M    C cago. The 

Journal of Socio-Economics, (5), 393–411. 
R , H. E.,  B , L. B. (2020). H  :  COVID-19. Immunity, (5), 737–

741. 
R , D. T.,  , R. (1977). O       : L     

of attitude formation. Journal of Experimental Social Psychology, 1 (1), 28–45. 
R , B. (2006). A   -    : relations to drug use and 

. Behavioural Pharmacology, 1 (8), 651–667. 
R , . M. (1982). D          M C  S  

D  S . Journal of Clinical Psychology, (1), 119–125. 
R , A., H , M., M , M.-A.,  D , M. (2020). I     COVID-19  

A . The Lancet Infectious Diseases, 1(5), 110. 
R , A.,  S , P. (2003). D            

: A - . Current Psychology, (3), 218–233. 
RIVM. (2022). Gedragswetenschappelijk onderzoek COVID-19. :// . . /  
R , E., V , P.,  L -R , L. (2015). A     S : V    

HEXACO-100       M      . 
Personality and Individual Differences, , 75–81. :// . /10.1016/ . .2014.11.056 

R , . ., A , R., P , L.,  , S. (2009). P  , ,    
      :    . BMJ, 9, 2651. 

R -R , I., -T , D.,  -R , . . (2020). Social entrepreneurial intention and 
   COVID-19 : A  . Sustainability, 1 (17), 6970. 

 

 
 

Rundle, C. W., Presley, C. L., Militello, M., Barber, C., Powell, D. L., Jacob, S. E., Atwater, A. R., Watsky, K. 
L., Y , .,  D , C. A. (2020). H    COVID-19:    
A  C  D  S . Journal of the American Academy of Dermatology, (6), 
1730–1737. 

S , . D., , S. S. A., A , L., A , ., B , ., C , ., B , . C., E , M. ., 
, V.,  , A. (2022). T  L  C         -

19 . The Lancet. 
S , N., H - , A., , R., V -R , A., R , S., M , M., R , S., 

 -P , B. (2020). P   , ,      
  COVID-19 :     -analysis. Globalization and Health, 

1 (1), 57. :// . /10.1186/ 12992-020-00589-w 
S , N., O , D.,  C , P. (2012). T  N   B  :     

   . Annee Psychologique, 11 (1), 85–113. 
S , M. ., C , C. S.,  B , M. . (1994). D     (   

, - ,  - ):     L  O  T . Journal of 
Personality and Social Psychology, (6), 1063–1078. 

S , A. C. (2018). T  L   P -B  I  P : E    
N . I  Social and behavioral research and the Internet ( . 77–104). R . 

S , P., R , D., B , C., L , .,  D , M.-L. (2017). B   I   
   – A    I   , 2005 – 2016. PLOS 

ONE, 1 (1), 0170550. :// . /10.1371/ . .0170550 
S , H.,   , T. (2019). U  : E   -      

       -sectional data sets. Journal of Labor Economics, (S1), 
S161–S198. 

S , R.,  , M. (1995).  -  . I  . , S. ,  M. 
 (E .), Measures in health psychology: A user’s portfolio. Causal and control beliefs (V . 1, 

I  1, . 35–37). , U : N ER NELSON. 
S , A., , ., A -Jonsson, S., & L , S. I. (2020). E    

  COVID-19     . 
Proceedings of the National Academy of Sciences, 11 (35), 21201–21208. 

Selby, K., Durand, M.-A., , A., B , ., B , ., H , M., D A , V., , 
A.,   P , C. (2020). C       S   

 COVID-19 : C -  . JMIR Formative Research, (12), 20871. 
S , S.,  B , U. (2012). H     :    I  

. Health Education & Behavior, 9(5), 612–619. :// . /10.1177/1090198111427411 
S , P. (2002). I —  :     . European Review of 

Social Psychology, 1 (1), 1–36. 
S , M. (1936). The psychology of social norms. H   B  P . 
S , S. M., S , L. E., S , ., A , R., C , M., D , H., R , . .,  S , N. (2021). 

COVID-19     U :    COVID-19   
 (C VA S),    -  . Human Vaccines & 

Immunotherapeutics, 1 (6), 1612–1621. :// . /10.1080/21645515.2020.1846397 
S , . (2020). I   C -19   :        Journal of 

Business Research, 11 , 280–283. 
S , R. S., , O.,  , . (2012). E    : T    

  . Entrepreneurship Theory and Practice, (3), 465–493. 
S , L. (2021). P     COVID-19       

          . BMC Public Health, 1(1), 1–13. 
S , M. E., , R. ., P , X., T , M. ., O , R. ., , T. B., D , D. M.,  , 

M. . (2009). H    -  A    -     
     . Journal of Occupational and Environmental 

Medicine, 1(7), 786–796. 
S , P. E.,  B , N. (2002). M      :  

  . Psychological Methods, (4), 422–425. 



References

208

 

S , M.,  B , A. (2021). , ,        
COVID-19   . Proceedings of the National Academy of Sciences, 11 (24), 
2100411118. 

S , E. H. (1951). T       . Journal of the Royal 
Statistical Society: Series B (Methodological), 1 (2), 238–241. 

S , . S., C , A., M , T. E.,  P , R. (2005). P    : A 
        . Archives of General Psychiatry, (7), 769–775. 

S , T.,  C , I. (2021). 1   turn of the tide in insolvencies. 
:// . . / / - /2021-a- - -the- - -

.  
S , T. M. . (1983). O        . Journal of the Royal 

Statistical Society: Series A (General), 1 (4), 394–403. 
S -M L , A.,  , M. (2008). P       -  

:      . Psychology, Health and Medicine, 1 (4), 389–
401. 

S , T. A. B.,  B , R. . (2011). Multilevel analysis: An introduction to basic and advanced multilevel 
modeling. SA E. 

S , M.,  I , . (1985). P    . Handbook of Social Psychology, (3), 883–
947. 

S , O. (2017). R    . Journal of Economic Geography, 1 (5), 959–
974. 

S , M. S., M , C. ., D , D. M., L , S. L., A , N. E.,  P , . H. (2009).  
   B  I  S : A    . Personality and Individual 

Differences, (5), 385–395. 
S , M. L., B , N., P , .,  S , P. (2021). A -       

     COVID-19 . Thinking & Reasoning, (3), 464–477. 
S  N . (2021). Monthly labour participation and unemployment. :// . . / -

/ / /80590  
S , .-B. E. M.,  B , H. (1998). A     -  

 . Journal of Consumer Research, (1), 78–90. 
S , L., S , C., S , M. S.,  T , A. T. (2013). N      : T  

   B  I  S –B  (BIS-B ). Psychological Assessment, (1), 
216. 

S , U. (2018). E     - : A    . Academy 
of Management Perspectives, (3), 290–322. 

S , U., , P., P -L , A.,  , A. (2021). Global Report - Entrepreneurship during 
the Covid-19 andemic  a global study of entrepreneurs  challenges, resilience, and well-being. 

:// . . . / / / / - / - - -
-the- -19- -a- - - - - - - - -

.  
S , U., , P., P -L , A., , A., C , M. A., B , E., B , A., B -

O , C., B , .,  D , A. (2021 ). Entrepreneurship during the Covid-19 andemic   global 
study of entrepreneurs  challenges, resilience, and well-being. 

:// . . . / / / / - / - - -
-the- -19- -a- - - - - - - - -

.  
S , U., , P., P -L , A., , A., C , M. A., B , E., B , A., B -

O , C., B , .,  D , A. (2021 ). Entrepreneurship during the Covid-19 andemic   
global study of entrepreneurs  challenges, resilience, and well-being. 

S , . P. (2012). Applied multivariate statistics for the social sciences. R . 
S , C., , . R. H., , I., D , .,  C , S. (2021). C    

: L          
  COVID 19 . British Journal of Social Psychology, (4), 1403–1418. 

 

 
 

S , M., T , E. C., L , A. H.,  S , C. (2018). D  discounting associated with 
            1 . 

Behavioural Processes, 1 , 474–477. :// . /10.1016/ . .2018.06.013 
S , . M.,  R , D. T. D.,  V , E.,   , . B. . (2014). D     I  ,  

  : T             
. British Journal of Health Psychology, 19(1), 52–64. 

S , P.,  B , M.,  E , . (2018). A        
 . Nature Human Behaviour, (2), 148–155. 

S , . (2011). Social psychology and health. McGraw-H  E  (U ). 
Sun , C., A  C , M., , V., , ., , R., H , D., , R., L , ., 

M , .,  M , A. (2022). Behavioural and social sciences are critical for pandemic prevention, 
preparedness, and response. WHO Technical Advisory Group on Behavioural Insights and Sciences 
for Health [Open Letter]. 

S , C. R. (1996). O      . University of Pennsylvania Law Review, 1 (5), 
2021–2053. 

S , C. R. (2020). T    . Journal of Behavioral Economics for Policy, (COVID-19 
S  I ), 5–8. 

S , O. , H , . A., T , L., P , L., , C. ., D , T. M., S , S., E , C., H , 
H. E.,  H , S. (2020). C           
with covid-19  U  :     . BMJ, , 

3249. 
T , H.,  T , . C. (1982). S     . Annual Review of Psychology, 

(1), 1–39. 
T , S. (2019). The psychology of pandemics: Preparing for the next global outbreak of infectious disease. 

C  S  P . 
T , B., S , R.,  , M. (1994). Dutch general self-efficacy scale. :// . -

. / / .  
 , P. M., , A. M., E , .,  , . M., D , C., T , E., R , . 

.,  B , . . (2010). O  /  :    N  L  
O  T -Revised. Psychologie En Gezondheid, (2), 89–100. 

T  E . (2020, A  1). Curbing the Covid-19 comeback in urope  oung people are flouting the 
rules. :// . . / /2020/08/01/ -the-covid-19- -in-
europe 

T  E . (2022). The pandemic’s true death toll: Our daily estimate of excess deaths around the world. 
:// . . / - / - -deaths-estimates 

T , R.,  , S. (2004). E ,     . Journal of 
Small Business and Enterprise Development, 11(1), 140–149. 

T , O., B , A., , C., M , ., S , A.,  T , R. (2022). R      
   COVID-19 . Small Business Economics, , 717–739. 

T , O., B , A., S , A.,  T , R. (2021). C        
  PME:    . Revue Internationale PME, (2), 

62–80. 
T , O., , C., M , ., L , .,  T , R. (2021). H     SME ers 

  2020 COVID-19 . International Review of Entrepreneurship, 19(2), 151–168. 
T , C., T , P.,  H , . R. (2007). P      -

  . Staps, , 9–28. 
T , . S., S , A. B.,  O L , D. (2021). T          

 COVID-19  -up. Social Psychological and Personality Science, 1 (1), 311–319. 
:// . /10.1177/1948550621999622 

V , S., C , ., V , ., V , M., H , ., H , N.,  D , P., P , ., 
B , P.,  N , T. (2022). I    COVID-19    

     ( –D  2020). Vaccine, (1), 151–161. 
 B , . ., B , ., B , P. S., C , V., C , A., C , M., C , M. ., C , A. ., 

D , . M.,  D , . N. (2020). U        COVID-
19  . Nature Human Behaviour, (5), 460–471. 



References

209

 

S , M.,  B , A. (2021). , ,        
COVID-19   . Proceedings of the National Academy of Sciences, 11 (24), 
2100411118. 

S , E. H. (1951). T       . Journal of the Royal 
Statistical Society: Series B (Methodological), 1 (2), 238–241. 

S , . S., C , A., M , T. E.,  P , R. (2005). P    : A 
        . Archives of General Psychiatry, (7), 769–775. 

S , T.,  C , I. (2021). 1   turn of the tide in insolvencies. 
:// . . / / - /2021-a- - -the- - -

.  
S , T. M. . (1983). O        . Journal of the Royal 

Statistical Society: Series A (General), 1 (4), 394–403. 
S -M L , A.,  , M. (2008). P       -  

:      . Psychology, Health and Medicine, 1 (4), 389–
401. 

S , T. A. B.,  B , R. . (2011). Multilevel analysis: An introduction to basic and advanced multilevel 
modeling. SA E. 

S , M.,  I , . (1985). P    . Handbook of Social Psychology, (3), 883–
947. 

S , O. (2017). R    . Journal of Economic Geography, 1 (5), 959–
974. 

S , M. S., M , C. ., D , D. M., L , S. L., A , N. E.,  P , . H. (2009).  
   B  I  S : A    . Personality and Individual 

Differences, (5), 385–395. 
S , M. L., B , N., P , .,  S , P. (2021). A -       

     COVID-19 . Thinking & Reasoning, (3), 464–477. 
S  N . (2021). Monthly labour participation and unemployment. :// . . / -

/ / /80590  
S , .-B. E. M.,  B , H. (1998). A     -  

 . Journal of Consumer Research, (1), 78–90. 
S , L., S , C., S , M. S.,  T , A. T. (2013). N      : T  

   B  I  S –B  (BIS-B ). Psychological Assessment, (1), 
216. 

S , U. (2018). E     - : A    . Academy 
of Management Perspectives, (3), 290–322. 

S , U., , P., P -L , A.,  , A. (2021). Global Report - Entrepreneurship during 
the Covid-19 andemic  a global study of entrepreneurs  challenges, resilience, and well-being. 

:// . . . / / / / - / - - -
-the- -19- -a- - - - - - - - -

.  
S , U., , P., P -L , A., , A., C , M. A., B , E., B , A., B -

O , C., B , .,  D , A. (2021 ). Entrepreneurship during the Covid-19 andemic   global 
study of entrepreneurs  challenges, resilience, and well-being. 

:// . . . / / / / - / - - -
-the- -19- -a- - - - - - - - -

.  
S , U., , P., P -L , A., , A., C , M. A., B , E., B , A., B -

O , C., B , .,  D , A. (2021 ). Entrepreneurship during the Covid-19 andemic   
global study of entrepreneurs  challenges, resilience, and well-being. 

S , . P. (2012). Applied multivariate statistics for the social sciences. R . 
S , C., , . R. H., , I., D , .,  C , S. (2021). C    

: L          
  COVID 19 . British Journal of Social Psychology, (4), 1403–1418. 

 

 
 

S , M., T , E. C., L , A. H.,  S , C. (2018). D  discounting associated with 
            1 . 

Behavioural Processes, 1 , 474–477. :// . /10.1016/ . .2018.06.013 
S , . M.,  R , D. T. D.,  V , E.,   , . B. . (2014). D     I  ,  

  : T             
. British Journal of Health Psychology, 19(1), 52–64. 

S , P.,  B , M.,  E , . (2018). A        
 . Nature Human Behaviour, (2), 148–155. 

S , . (2011). Social psychology and health. McGraw-H  E  (U ). 
Sun , C., A  C , M., , V., , ., , R., H , D., , R., L , ., 

M , .,  M , A. (2022). Behavioural and social sciences are critical for pandemic prevention, 
preparedness, and response. WHO Technical Advisory Group on Behavioural Insights and Sciences 
for Health [Open Letter]. 

S , C. R. (1996). O      . University of Pennsylvania Law Review, 1 (5), 
2021–2053. 

S , C. R. (2020). T    . Journal of Behavioral Economics for Policy, (COVID-19 
S  I ), 5–8. 

S , O. , H , . A., T , L., P , L., , C. ., D , T. M., S , S., E , C., H , 
H. E.,  H , S. (2020). C           
with covid-19  U  :     . BMJ, , 

3249. 
T , H.,  T , . C. (1982). S     . Annual Review of Psychology, 

(1), 1–39. 
T , S. (2019). The psychology of pandemics: Preparing for the next global outbreak of infectious disease. 

C  S  P . 
T , B., S , R.,  , M. (1994). Dutch general self-efficacy scale. :// . -

. / / .  
 , P. M., , A. M., E , .,  , . M., D , C., T , E., R , . 

.,  B , . . (2010). O  /  :    N  L  
O  T -Revised. Psychologie En Gezondheid, (2), 89–100. 

T  E . (2020, A  1). Curbing the Covid-19 comeback in urope  oung people are flouting the 
rules. :// . . / /2020/08/01/ -the-covid-19- -in-
europe 

T  E . (2022). The pandemic’s true death toll: Our daily estimate of excess deaths around the world. 
:// . . / - / - -deaths-estimates 

T , R.,  , S. (2004). E ,     . Journal of 
Small Business and Enterprise Development, 11(1), 140–149. 

T , O., B , A., , C., M , ., S , A.,  T , R. (2022). R      
   COVID-19 . Small Business Economics, , 717–739. 

T , O., B , A., S , A.,  T , R. (2021). C        
  PME:    . Revue Internationale PME, (2), 

62–80. 
T , O., , C., M , ., L , .,  T , R. (2021). H     SME ers 

  2020 COVID-19 . International Review of Entrepreneurship, 19(2), 151–168. 
T , C., T , P.,  H , . R. (2007). P      -

  . Staps, , 9–28. 
T , . S., S , A. B.,  O L , D. (2021). T          

 COVID-19  -up. Social Psychological and Personality Science, 1 (1), 311–319. 
:// . /10.1177/1948550621999622 

V , S., C , ., V , ., V , M., H , ., H , N.,  D , P., P , ., 
B , P.,  N , T. (2022). I    COVID-19    

     ( –D  2020). Vaccine, (1), 151–161. 
 B , . ., B , ., B , P. S., C , V., C , A., C , M., C , M. ., C , A. ., 

D , . M.,  D , . N. (2020). U        COVID-
19  . Nature Human Behaviour, (5), 460–471. 



References

210

 

  M , T. . (2008).  :      -  . The 
Australian Journal of Advanced Nursing, (4), 40–48. 

  V , .,  L , . (1997). Methods and data analysis of comparative research. A   B . 
  L , C.,  S , . (2020). D     -       

   COVID-19  Canadian Journal of Political Science/Revue Canadienne de 
Science Politique, (2), 391–397. 

  , ., T , D. R. M., B , D. . M. A., O , .,   S , . E. 
(2011). M      ,         

       A (H1N1)    N . BMC 
Public Health, 11(1), 575. :// . /10.1186/1471-2458-11-575 

  , P., T , R., V , I.,  H , . (2016).     
     . Eurasian Business Review, (3), 273–295. 

 , M., B , M.,  P , M., B , ., P , E.,   , A. (2008). E  
         . Career Development 

International, 1 (6), 538–559. 
 H , M. A. ., R , . I. M.,   E , N. . A. (2020). Intertemporal and Social Preferences predict 

cooperation in a Social Dilemma: An application in the context of COVID-19. T  I  
D  P . :// . / :// . . /10.2139/ .3665978 

 P , C. M.,  V , P. H. (2007).       A    
. Small Business Economics, 9(4), 351–382. 

 R , B.,  B , A. L., R  , C., , E. B., , M. E., B , M., O , E., 
 , A. (2020). C   COVID-19     U  S . 

Amsterdam Law School Research Paper, – 1. 
 S , A., C , M.,  T , R. (2005). T         

. Small Business Economics, (3), 311–321. 
V , I., T , R., , I.,    , P. (2012). E      

 - :     . Journal of Economic Psychology, 
(2), 325–341. 

V , R., O , L. C., D , I., , P., , C., I , N., C -D , ., 
T , H., , P. . T., , H., D , A., , . T., B , M., B , S., B , 
A., C , A., C , ., , R., , ., … , N. M. (2020). E    

    2019:  -  . The Lancet Infectious Diseases, (6), 
669–677. :// . /10.1016/S1473-3099(20)30243-7 

V , B.,  , . (2006). I       . Journal of Public 
Policy & Marketing, (1), 90–103. 

V , C. (2021). ILO Brief: COVID-19, vaccinations and consumer demand  ow obs are affected 
through global supply chains. :// . . / 5/ / /--- /---

/ / / 806472.  
V , V. L., , ., T , .,  N , E. (2021). H       

   COVID 19 . Political Psychology, (5), 817–826. 
V , M., C , S. A. C., M , S. A., , L. Y., , P. M., A , P. ., A , B., B , V. 

L., B , S. L.,  B , . E. (2021). S      C A O 1 C V-19  
(A D1222)  SARS-C V-2:          B , 
S  A ,   U . The Lancet, 9 (10269), 99–111. 

, R. P.,   R , C. (2020).       COVID-19 :  
 SARS-C V-2     . JAMA, (19), 1889–1890. 

, C., P , R., , X., T , Y., X , L., H , C. S.,  H , R. C. (2020). I    
         2019   (COVID-19)  

     C . International Journal of Environmental Research and Public 
Health, 1 (5), 1729. 

 , . E.,  S , C. D. (1992). T  MOS 36-  -    (S -36): I. C  
   . Medical Care, (6), 473–483. 

, ., , S., L , E., , L., S , B.,  , L. (2021).      COVID-19  
    R         . 

Epidemiology & Infection, 1 9, 24. 

 

 
 

, R. E., C  III, E. ., A , . B.,  C , . E. (2008). O       
 -  . Appetite, 1(3), 563–569. 

, R., M , S., R , . .,  A , R. (2020). A        
SARS-CoV-2 . Nature Human Behaviour, (5), 451–459. 

, R. O., E , S., , . A., , S., B , S., S , A.,  R , R. L. (2015). H  
, - ,     -      

  . Patient Education and Counseling, 9 (2), 144–149. 
, ., H , I., P , H.,  S , D. A. (2018). M      

:       . Academy of Management Perspectives, (2), 
182–206. 

, ., N , B., S , N., , M.-D.,  B , S. (2019). E   - : P , 
,  . Journal of Business Venturing, (4), 579–588. 

, .,  T , E. (2006). T    ,    . Journal 
of the Royal Society Interface, (8), 399–413. 

, S. N., A , C. ., T , T.,  D , . (2020). P      
       COVID-19 : A U -    
. BMJ Open, 1 (7), 039334. 

, E. ., , A. ., B , ., B , S., B , C., M , C. E., C , H. ., M , A., 
E , D.,  I , P. (2020).    COVID-19-    
O SA ELY. Nature, (7821), 430–436. 
, E., D , C. , C , M., C , T., P , ., S , A. C., P , A., , D. ., M , 
A.,  C , A. (2020). M  COVID-19     —N  C , A  
2020. Morbidity and Mortality Weekly Report, 9(39), 1416. 
, ., , .,  M , D. (2007). ,  – ,   

 : I    . Entrepreneurship Theory and 
Practice, 1(3), 387–406. 

, T., , T. D., M , ., H , C. C.,  M , D. (2020). C      
-          COVID-19    U  

S . Royal Society Open Science, (9), 200742. 
, A., , ., T , R.,  T , O. (2021). T    -   

        . Management 
Review, 1, 857–872. 

, A., L , S., T , R., , ., , I., B , R., M , . B., B , ., B , A., 
D , M., , ., M , ., S , E., M , . M.,  T , O. (2020). H   

             
COVID-19 P . Social Psychological Bulletin, 1 (4), 1–26. 

, A., L , S., , ., T , R., B , R., B , A., D , M., , ., 
S , E.,  T , O. (2021). T          

  COVID-19  . Personality and Individual Differences, 1 9, 110925. 
, A., T , R., B , R., D , M., , .,  , I. (2021). P  

       5C M     COVID-19 
 . PLOS ONE, 1 (8), 0255382. 

, A., T , R., V , I., T , O.,  , . (2020). A D  H  
D    E  O :   . Applied Psychology, 9(3), 
1093–1112. 

, N. (2020). Tracking activity in real time with Google Trends (N . 1634  OECD E  
D   P ). OECD. :// . /10.1787/6 9 7518-  

, . M. (2010). Econometric analysis of cross section and panel data. MIT P . 
 E  . (2020). The Global Gender Gap Report. 

:// 3. . / / E R 2020.  
 H  O . (2019). en threats to global health in 19. :// . . / -

/ / - - - - - -2019 
 H  O . (2020 ). COVID-19 trategy pdate - 1  april . 

:// . . / / / / -19- - ---14- -2020 



References

211

 

  M , T. . (2008).  :      -  . The 
Australian Journal of Advanced Nursing, (4), 40–48. 

  V , .,  L , . (1997). Methods and data analysis of comparative research. A   B . 
  L , C.,  S , . (2020). D     -       

   COVID-19  Canadian Journal of Political Science/Revue Canadienne de 
Science Politique, (2), 391–397. 

  , ., T , D. R. M., B , D. . M. A., O , .,   S , . E. 
(2011). M      ,         

       A (H1N1)    N . BMC 
Public Health, 11(1), 575. :// . /10.1186/1471-2458-11-575 

  , P., T , R., V , I.,  H , . (2016).     
     . Eurasian Business Review, (3), 273–295. 

 , M., B , M.,  P , M., B , ., P , E.,   , A. (2008). E  
         . Career Development 

International, 1 (6), 538–559. 
 H , M. A. ., R , . I. M.,   E , N. . A. (2020). Intertemporal and Social Preferences predict 

cooperation in a Social Dilemma: An application in the context of COVID-19. T  I  
D  P . :// . / :// . . /10.2139/ .3665978 

 P , C. M.,  V , P. H. (2007).       A    
. Small Business Economics, 9(4), 351–382. 

 R , B.,  B , A. L., R  , C., , E. B., , M. E., B , M., O , E., 
 , A. (2020). C   COVID-19     U  S . 

Amsterdam Law School Research Paper, – 1. 
 S , A., C , M.,  T , R. (2005). T         

. Small Business Economics, (3), 311–321. 
V , I., T , R., , I.,    , P. (2012). E      

 - :     . Journal of Economic Psychology, 
(2), 325–341. 

V , R., O , L. C., D , I., , P., , C., I , N., C -D , ., 
T , H., , P. . T., , H., D , A., , . T., B , M., B , S., B , 
A., C , A., C , ., , R., , ., … , N. M. (2020). E    

    2019:  -  . The Lancet Infectious Diseases, (6), 
669–677. :// . /10.1016/S1473-3099(20)30243-7 

V , B.,  , . (2006). I       . Journal of Public 
Policy & Marketing, (1), 90–103. 

V , C. (2021). ILO Brief: COVID-19, vaccinations and consumer demand  ow obs are affected 
through global supply chains. :// . . / 5/ / /--- /---

/ / / 806472.  
V , V. L., , ., T , .,  N , E. (2021). H       

   COVID 19 . Political Psychology, (5), 817–826. 
V , M., C , S. A. C., M , S. A., , L. Y., , P. M., A , P. ., A , B., B , V. 

L., B , S. L.,  B , . E. (2021). S      C A O 1 C V-19  
(A D1222)  SARS-C V-2:          B , 
S  A ,   U . The Lancet, 9 (10269), 99–111. 

, R. P.,   R , C. (2020).       COVID-19 :  
 SARS-C V-2     . JAMA, (19), 1889–1890. 

, C., P , R., , X., T , Y., X , L., H , C. S.,  H , R. C. (2020). I    
         2019   (COVID-19)  

     C . International Journal of Environmental Research and Public 
Health, 1 (5), 1729. 

 , . E.,  S , C. D. (1992). T  MOS 36-  -    (S -36): I. C  
   . Medical Care, (6), 473–483. 

, ., , S., L , E., , L., S , B.,  , L. (2021).      COVID-19  
    R         . 

Epidemiology & Infection, 1 9, 24. 

 

 
 

, R. E., C  III, E. ., A , . B.,  C , . E. (2008). O       
 -  . Appetite, 1(3), 563–569. 

, R., M , S., R , . .,  A , R. (2020). A        
SARS-CoV-2 . Nature Human Behaviour, (5), 451–459. 

, R. O., E , S., , . A., , S., B , S., S , A.,  R , R. L. (2015). H  
, - ,     -      

  . Patient Education and Counseling, 9 (2), 144–149. 
, ., H , I., P , H.,  S , D. A. (2018). M      

:       . Academy of Management Perspectives, (2), 
182–206. 

, ., N , B., S , N., , M.-D.,  B , S. (2019). E   - : P , 
,  . Journal of Business Venturing, (4), 579–588. 

, .,  T , E. (2006). T    ,    . Journal 
of the Royal Society Interface, (8), 399–413. 

, S. N., A , C. ., T , T.,  D , . (2020). P      
       COVID-19 : A U -    
. BMJ Open, 1 (7), 039334. 

, E. ., , A. ., B , ., B , S., B , C., M , C. E., C , H. ., M , A., 
E , D.,  I , P. (2020).    COVID-19-    
O SA ELY. Nature, (7821), 430–436. 
, E., D , C. , C , M., C , T., P , ., S , A. C., P , A., , D. ., M , 
A.,  C , A. (2020). M  COVID-19     —N  C , A  
2020. Morbidity and Mortality Weekly Report, 9(39), 1416. 
, ., , .,  M , D. (2007). ,  – ,   

 : I    . Entrepreneurship Theory and 
Practice, 1(3), 387–406. 

, T., , T. D., M , ., H , C. C.,  M , D. (2020). C      
-          COVID-19    U  

S . Royal Society Open Science, (9), 200742. 
, A., , ., T , R.,  T , O. (2021). T    -   

        . Management 
Review, 1, 857–872. 

, A., L , S., T , R., , ., , I., B , R., M , . B., B , ., B , A., 
D , M., , ., M , ., S , E., M , . M.,  T , O. (2020). H   

             
COVID-19 P . Social Psychological Bulletin, 1 (4), 1–26. 

, A., L , S., , ., T , R., B , R., B , A., D , M., , ., 
S , E.,  T , O. (2021). T          

  COVID-19  . Personality and Individual Differences, 1 9, 110925. 
, A., T , R., B , R., D , M., , .,  , I. (2021). P  

       5C M     COVID-19 
 . PLOS ONE, 1 (8), 0255382. 

, A., T , R., V , I., T , O.,  , . (2020). A D  H  
D    E  O :   . Applied Psychology, 9(3), 
1093–1112. 

, N. (2020). Tracking activity in real time with Google Trends (N . 1634  OECD E  
D   P ). OECD. :// . /10.1787/6 9 7518-  

, . M. (2010). Econometric analysis of cross section and panel data. MIT P . 
 E  . (2020). The Global Gender Gap Report. 

:// 3. . / / E R 2020.  
 H  O . (2019). en threats to global health in 19. :// . . / -

/ / - - - - - -2019 
 H  O . (2020 ). COVID-19 trategy pdate - 1  april . 

:// . . / / / / -19- - ---14- -2020 



References

212

 

 H  O . (2020b). Advice on the use of masks in the context of COVID-19  interim 
guidance,  une . World Health Organization. 

:// . . / / / /10665/332293/ HO-2019-nCov-IPC_Masks-2020.4-
. =1 A =  

 H  O . (2020 ). echnical dvisory roup on ehavioural nsights and ciences for 
Health. https://www.who.int/initiatives/behavioural-sciences/tag-on-behavioural-insights-and-
sciences-for-health 
 H  O . (2020 ).  convenes expert group for behaviour change. 

:// . . / / /03-09-2020-who-convenes-expert-group-for-behaviour-change 
RPN. (2022). he orld andemic esearch etwork . https://wprn.org/ 

, C., H , M., , .,  N , . . (2013). S      nts across the 
life span: a meta- . sychological ulletin, 1 9(1), 53–80. 

, .,  M , . M. (2020). C          
2019 (COVID-19)   C :      72 314  from the Chinese Center 

 D  C   P . , (13), 1239–1242. 
X , X.,  , R. M. (2020). V      : A - . 

Vaccine, (33), 5131–5138. :// . /10.1016/ . .2020.04.076 
Y , Y., B , ., R , A.,  , E. P. (2021). R        

 COVID-19 . cientific eports, 11(1), 1–11. 
Y , Y., M , A. A., B , ., , E. P., C , C.,  O , S. B. (2021). M   

 -       COVID-19 . roceedings of the 
ational cademy of ciences, 11 (16), 2008814118. :// . /10.1073/ .2008814118 

Y , . H.,  H , S. T. (2008). T     : C      ED50   
discounting research. rug and lcohol ependence, 9 (1–2), 169–172. 

, . (2020). H     . The Lancet, 9 (10225), 676. 
, H., S , S. E.,  L , . T. (2010). T       

  : A -  . ournal of anagement, (2), 381–404. 
, ., Y , T., D , R., , ., L , Y., L , ., X , ., , Y., S , B.,  , X. (2020). C  

          COVID-19  , C :  
  . The Lancet, 9 (10229), 1054–1062. 

, B. M., E , ., S , .,  B , A. (2021).        
   COVID-19 :      S  .  

ublic ealth, 1(1), 2171. :// . /10.1186/ 12889-021-12215-4 
  

   

 

 
 

English Summary 
Soon after the outbreak of the COVID-19 ,    of  

        . T     
           

  COVID-19 . T       : (1) C  
 COVID-19  (C  2, 3  4), (2) COVID-19  (C  5  

7),  (3) E    COVID-19  (C  6  7).  
In C          COVID-19 

         .      
   H  (  ,  )    

      S  D  (    
 ). T              

  COVID-19 .           
    ,       
   ,  ,   . T   

      S  D   of   
H .  

C            
  COVID-19 .        

 -           
   . C    ,      
    —      —   

   . T          
  ( . .,  ,    - )     

     .     
     ,    .  

     . 
In C  ,    -     -

         -   . 
U ,            

 . ,       -    
of COVID-19   ,          COVID-
19    . U   ,    

           
    . P        

           . 
C  5         

  COVID-19  ,  5C ,   
.               



213

 

 H  O . (2020b). Advice on the use of masks in the context of COVID-19  interim 
guidance,  une . World Health Organization. 

:// . . / / / /10665/332293/ HO-2019-nCov-IPC_Masks-2020.4-
. =1 A =  

 H  O . (2020 ). echnical dvisory roup on ehavioural nsights and ciences for 
Health. https://www.who.int/initiatives/behavioural-sciences/tag-on-behavioural-insights-and-
sciences-for-health 
 H  O . (2020 ).  convenes expert group for behaviour change. 

:// . . / / /03-09-2020-who-convenes-expert-group-for-behaviour-change 
RPN. (2022). he orld andemic esearch etwork . https://wprn.org/ 

, C., H , M., , .,  N , . . (2013). S      nts across the 
life span: a meta- . sychological ulletin, 1 9(1), 53–80. 

, .,  M , . M. (2020). C          
2019 (COVID-19)   C :      72 314  from the Chinese Center 

 D  C   P . , (13), 1239–1242. 
X , X.,  , R. M. (2020). V      : A - . 

Vaccine, (33), 5131–5138. :// . /10.1016/ . .2020.04.076 
Y , Y., B , ., R , A.,  , E. P. (2021). R        

 COVID-19 . cientific eports, 11(1), 1–11. 
Y , Y., M , A. A., B , ., , E. P., C , C.,  O , S. B. (2021). M   

 -       COVID-19 . roceedings of the 
ational cademy of ciences, 11 (16), 2008814118. :// . /10.1073/ .2008814118 

Y , . H.,  H , S. T. (2008). T     : C      ED50   
discounting research. rug and lcohol ependence, 9 (1–2), 169–172. 

, . (2020). H     . The Lancet, 9 (10225), 676. 
, H., S , S. E.,  L , . T. (2010). T       

  : A -  . ournal of anagement, (2), 381–404. 
, ., Y , T., D , R., , ., L , Y., L , ., X , ., , Y., S , B.,  , X. (2020). C  

          COVID-19  , C :  
  . The Lancet, 9 (10229), 1054–1062. 

, B. M., E , ., S , .,  B , A. (2021).        
   COVID-19 :      S  .  

ublic ealth, 1(1), 2171. :// . /10.1186/ 12889-021-12215-4 
  

   

 

 
 

English Summary 
Soon after the outbreak of the COVID-19 ,    of  

        . T     
           

  COVID-19 . T       : (1) C  
 COVID-19  (C  2, 3  4), (2) COVID-19  (C  5  

7),  (3) E    COVID-19  (C  6  7).  
In C          COVID-19 

         .      
   H  (  ,  )    

      S  D  (    
 ). T              

  COVID-19 .           
    ,       
   ,  ,   . T   

      S  D   of   
H .  

C            
  COVID-19 .        

 -           
   . C    ,      
    —      —   

   . T          
  ( . .,  ,    - )     

     .     
     ,    .  

     . 
In C  ,    -     -

         -   . 
U ,            

 . ,       -    
of COVID-19   ,          COVID-
19    . U   ,    

           
    . P        

           . 
C  5         

  COVID-19  ,  5C ,   
.               



English Summary 

214

 

toward getting vaccinated against COVID-19  D  2020. T  5C    
five     : Confidence, Constraints, Complacency, 
Calculation, and Collective Responsibility. U   5C , we find that Confidence 

 C  R        COVID-19  
. S ,            

             ination 
  C .      COVID-19    

  ,           
   C  R .      direct 
     (      ) and COVID-

19  . O        5C   
 COVID-19  . 

In C  6,         
          D  .    

       ,    (19 ) 
  (16 ) . S        -

    ,     -  
         .       

   ,          
    . ,     

               
decreased rather than increased  .  

In C  7, we      that discovered a COVID-19 
     . U      

      COVID-19   (  
  )   .       

        ,    
        . O   ndicate that 

            
   ,           

    .     -  accination and 
th        ,       
reasons for their   to get vaccinated.        

  ,            
 . 

This dissertation  has   . ,   ,  
,             
 . These hi        S  I  T ,  

                
        . T       

 

 
 

strong positive links we find between social norms on one hand and compliance and 
vaccination intention on the other hand.  Second, in line with the literature, several 
chapters of this thesis indicated the importance of government trust and attitude towards 
government in relation to the behaviours that we studied. Finally, the pandemic has 
shown that insights from social and behavioural sciences are important when approaching 
pandemics. As the effectiveness and outcomes of policy in the ‘real world’ largely depends 
on behavioural choices of the public, it is important to study what drives behaviour and 
behaviour change. This thesis has underlined that there are indeed many individual and 
social environmental differences that matter in explaining pandemic-related behaviours. 
Hopefully, the lessons learned from the pandemic will increase the use of behavioural 
insights during next pandemics, but also in approaching other large-scale societal issues 
which involve collective behaviour change, such as climate change. 
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Nederlandse Samenvatting 
Niet lang na de uitbraak van de COVID-19 pandemie werd de essentiële rol van 

de mens en met name zijn gedrag voor het verloop van de pandemie erkend. Het doel van 
dit proefschrift is om ons begrip van de samenhang tussen individuele verschillen en 
gedrag tijdens de COVID-19 pandemie te verbeteren. De hoofdstukken zijn opgedeeld in 
drie onderdelen: (1) Naleving van COVID-19 maatregelen (Hoofdstuk 2, 3 en 4), (2) 
COVID-19 vaccinatie (Hoofdstukken 5 en 7), en (3) Ondernemerschap en de COVID-19 
pandemie (Hoofdstukken 6 en 7). 

In Hoofdstuk 2 bestuderen we of de individuele naleving van verschillende 
COVID-19 maatregelen behandeld kan worden als zijnde één construct met behulp van 
een grote steekproef van studenten. We tonen aan dat naleving van maatregelen met 
betrekking tot Hygiëne (handen wassen, hoestgedrag) uniform verschilt van naleving van 
maatregelen met betrekking tot Social Distancing (limiteren van fysiek contact met 
anderen). Dit betekent dat men studenten niet simpel kan rangschikken als “meer of 
minder houdend aan de COVID-19 maatregelen”. We laten zien dat de twee soorten 
gedrag slechts zwak met elkaar zijn gecorreleerd en verschillend worden voorspeld door 
individuele attitudes ten aanzien van de maatregelen, descriptieve normen, en 
demografische gegevens. Deze factoren zijn sterker gerelateerd aan de naleving van Social 
Distancing maatregelen dan aan de naleving van Hygiëne maatregelen. 

 Hoofdstuk 3 behandelt de relatie van impulsiviteit en delay discounting met de 
naleving van COVID-19 maatregelen. We vinden een consistent negatieve link tussen de 
zelf gerapporteerde persoonlijkheidseigenschap impulsiviteit en naleving van zowel social 
distancing als hygiëne maatregelen. In tegenstelling tot onze verwachtingen, vinden we 
een zwak positief verband tussen de discount rate - gemeten door middel van een 
gedragstaak - en naleving van social distancing en hygiëne. Dit lijkt te betekenen dat 
studenten met een hogere discount rate (d.w.z., ongeduldiger, en meer ‘present-biased’) 
meer geneigd zijn om zich te houden aan social distancing en hygiëne maatregelen. 
Hoewel dit positieve verband ook wordt aangetoond in de meerderheid van onze 
sensitiviteitsanalyses, is het verband erg zwak. Verder onderzoek naar deze relatie is 
nodig. 

In Hoofdstuk 4 analyseren we hoe de striktheid van mondkapjesbeleid op 
landniveau en verschillen op individueel niveau samenhangen met het gebruik van 
mondkapjes in een steekproef van studenten uit tien landen. Niet verassend vinden we 
dat de striktheid van beleid sterk positief geassocieerd is met het dragen van een 
mondkapje. Daarnaast vinden we een positief verband tussen eigen risicoperceptie van 
COVID-19 en mondkapjesgebruik, maar geen relatie met de ervaring met COVID-19 en 
houding ten aanzien van de overheid. Door middel van interactieanalyses laten we zien 
dat het vertrouwen in de overheid en de duidelijkheid van overheidscommunicatie het 
verband tussen de striktheid van beleid en mondkapjesgebruik beïnvloedt. Een positieve 
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perceptie van de overheid is gerelateerd aan hoger gebruik in landen met regelgeving met 
betrekking tot mondkapjes en aan lager gebruik in landen zonder regelgeving met 
betrekking tot mondkapjes. 

In H  5 focussen we op vaccinatiegedrag en bestuderen we de relatie 
tussen COVID-19  ,  5C ,    
factoren. We tonen aan dat de meerderheid van de studenten in onze steekproef geneigd 
was om zich te laten vaccineren tegen COVID-19   2020. H  5C   
de vijf belangrijkste antecedenten van vaccinatie: Confidence ( ), Constraints 
(barrières), Complacency (zelfgenoegzaamheid/onverschilligheid), Calculation 
(calculerend), and Collective Responsibility (collectieve verantwoordelijkheid). Met 
behulp van dit 5C      C   C  R   
sterkst gerelateerd zijn aan de COVID-19    .    
dat zowel het waargenomen risico en de effectiviteit van het vaccin als vertrouwen in de 
overheid en gezondheidsautoriteiten indirect relateren aan vaccinatie intentie via 
C . H     COVID-19    , ,  

    ,    hangen indirect samen met 
vac    C  R .        
sterke directe associatie is tussen de descriptieve norm (de perceptie van wat anderen 
doen) en COVID-19  . O        
5C      COVID-19  . 

In H  6 bestuderen we hoe de pandemie de ambitie om te gaan 
ondernemen van de toekomstige beroepsbevolking h       
grote steekproef van Nederlandse studenten. We stellen vast dat de intentie om te 

       ,    
 (19 )   (16 ).    ie tussen verschillende 

individuele factoren en deze zelf gerapporteerde verandering in de intentie om te 
,           

mentale gezondheid de grootste rol lijken te spelen. Vrouwen zijn meer geneigd om 
            ,  

mannen meer geneigd zijn een stijging te rapporteren. Daarnaast zijn studenten die een 
negatieve verandering in hun mentale gezondheid als gevolg van de pandemie melden 
meer geneigd om een gedaalde intentie om te ondernemen te rapporteren dan een 
gestegen intentie om te ondernemen. 

In H  7 proberen we eerder onderzoek te repliceren dat een verschil in 
COVID-19  bereidheid tussen ondernemers en werknemers aantoonde. 
Gebruikmakend van drie grote datasets bevestigen we dat ondernemers een lagere 
bereidheid hebben om zich te laten vaccineren tegen COVID-19 (    
daadwerkelijk gedrag) vergeleken met werknemers. We tonen aan dat dit 
vaccinatieverschil niet volledig verklaard wordt door verschillen tussen deze twee groepen 

    ,        

 

 
 

pandemie. Onze resultaten tonen aan dat demografische gegevens en vaccinatie attitudes 
belangrijker zijn bij de beslissing om gevaccineerd te worden tegen COVID-19  
contextuele invloeden, zoals de mate waarin iemand financieel of mentaal getroffen werd 
door de pandemie. Gezien het belang van grootschalige vaccinatie en het feit dat 
ondernemers mogelijk als rolmodel kunnen dienen, is het belangrijk om de redenen voor 
hun lagere bereidheid tot vaccineren beter te begrijpen. Vervolgonderzoek naar de 
oorzaken van deze kloof is nodig, onder andere gericht op de rol van sociale normatieve 
invloeden en persoonlijkheidsverschillen.  

Dit proefschrift heeft ook nog enkele algemene bijdragen. Ten eerste toont het 
aan dat naleving en vaccinatie-intentie in het algemeen erg hoog waren in onze grote en 
wereldwijde studentensteekproeven. Een mogelijke verklaring hiervoor zou gegeven 
kunnen worden door de Social Identity Theory, deze stelt dat mensen een sociale identiteit 
ontlenen aan de groepen waarmee ze zich identificeren en hun gedrag op basis daarvan 
aanpassen om erbij te horen. Dit sluit ook aan bij de sterke positieve relaties die we vinden 
tussen de geldende sociale norm en zowel naleving als vaccinatie-intentie. Ten tweede 
wijzen verschillende hoofdstukken in dit proefschrift, in lijn met de literatuur, op het 
belang van het vertrouwen in en de houding ten aanzien van de overheid in relatie tot het 
bestudeerde gedrag. Tot slot heeft de COVID-19  estigd dat inzichten uit de 
sociale en gedragswetenschap belangrijk zijn bij de aanpak van pandemieën. Aangezien 
de effectiviteit van beleid in de werkelijkheid van de ‘echte wereld’ grotendeels afhangt 
van gedragskeuzes van het publiek, is het belangrijk om te onderzoeken wat gedrag en 
gedragsverandering drijft. Dit proefschrift benadrukt dat er inderdaad veel individuele en 
sociale omgevingsverschillen zijn die ertoe doen bij het verklaren van gedrag tijdens een 
pandemie. Hopelijk leiden de lessen die geleerd zijn uit de pandemie tot een toename in 
het gebruik van gedragsinzichten bij volgende pandemieën, maar ook bij het benaderen 
van andere grootschalige maatschappelijke problemen die te maken hebben met 
collectieve gedragsverandering, zoals klimaatverandering. 
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The COVID-19 pandemic has had an unparalleled impact on the entire global population. Two tools of  
governments to curb a pandemic are the installation of preventive public health regulations and widespread  
vaccination. Both these tools are only effective if collectively complied with and effectively adopted. Hence, 
strategies to halt the pandemic heavily relied on human behaviour. It was therefore quickly acknowledged 
that insights from social and behavioural science were needed. The urgent need for research on behaviour 
during the COVID-19 pandemic formed the start of this dissertation. We focus on explaining individual 
behaviour and try to disentangle which individual characteristics and attitudes are important for behavioural 
choices and outcomes during the pandemic. Specifically, this thesis consists of six studies that can be broadly  
divided into three themes. Part 1 is about compliance with COVID-19 measures. Part 2 focuses on COVID-19 
vaccination. Finally, Part 3 deals with entrepreneurship during the COVID-19 pandemic. Several chapters are  
based on data collected as part of the Erasmus University Rotterdam International COVID-19 Student Survey.
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The Erasmus Research Institute of Management (ERIM) of Erasmus University Rotterdam (EUR) 
is one of the top management research centres in Europe. ERIM was founded in 1999 by the 
Rotterdam School of Management (RSM) and Erasmus School of Economics (ESE) to jointly nurture 
internationally recognised management research.

Research excellence is at the heart of ERIM: It runs EUR’s PhD programmes in Business and 
Management, provides research support for faculty and PhD students, and maintains a solid research 
infrastructure. Over 450 senior researchers and PhD candidates participate in ERIM’s research 
environment. Coming from myriad areas of expertise, the ERIM Community is constantly striving for 
excellence at the forefront of the academic world.

This PhD thesis is a result of ERIM’s Full-Time PhD Programme in Business and Management.  
The full-time programme aims to develop international academic talent and produce outstanding 
research across a wide range of disciplines. Students receive innovative training and coaching from 
distinguished academic experts – setting students on track to become thought leaders and top 
researchers at the world’s best universities and business schools.




