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Abstract
Personality traits influence our outlook and choices in life, and may also influence how we evaluate and how we respond to an extreme event such as the 2020 early stages of the COVID-19 pandemic. We measured in 2020. Here we combined big-5 personality traits inmeasures from a large nationally representative sample half a year before the onset of the pandemic. We investigated if the participants’ score on the big-5 personality traits could predict how they responded to questions about with measures of perceived risk and compliance with infection control measures four months into the pandemic. In this registered report, weWe predicted that low extraversion, low openness, and high neuroticism would predict higher perceived risk. We further predicted that high conscientiousness, low extraversion, high agreeableness, high openness, and high neuroticism would predict higher compliance. To provide transparency and to control for flexibility in the analysis and reporting of the many possible associations, hypotheses and analysis plans were reviewed and approved in advance of aligning the two datasets (a registered report format). Our results supported [none of these hypotheses / all of the hypotheses / the hypotheses about the effect of conscientiousness / extraversion / agreeableness / openness / neuroticism / on perceived risk / on compliance]. This provides a stringent and transparent demonstration of the influence that personality traits can have on crucial societal challenges.
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Personality traits predict perception of pandemic risk and compliance with infection control measures
Personality and pandemic outcomes
The extent to which individuals seean individual sees a pandemic to constitute a risk for them, and the extent to which they comply with the health authorities’ infection control measures, is crucial for the individual’s mental and physical health, and for society’s management of the pandemic. 
Several possible relationships between personality traits, risk, and compliance have been suggested in the literature (Aschwanden et al., 2020). However, most of the extant research on this matter is cross-sectional, in which personality is measured during a pandemic and in the context of infection control measures. There may be normative influences on how to respond to questions about both personality and compliance (social-desirability bias, Edwards, 1953). Thus, a socially desirable influence may lead to reporting higher extraversion, conscientiousness, agreeableness, openness, and emotional stability, and to also report seeing the pandemic risk to be substantial and that one intends to comply with the infection control measures. The respondents current mood may influence both reports of personality measures (Lewis et al., 1995) and health status (Croyle & Uretsky, 1987). Further, the response to one type of question may influence how subsequent questions in the same survey are answered (Braverman & Slater, 1996; Krosnick et al., 1996; Moore, 2002). Thus, having stated that one is in general a conscientious person, may lead to reporting higher levels of compliance, or vice versa. (Aschwanden et al., 2020).Such artefacts may provide false positive findings about the relationship between personality and pandemic behaviour, or to conceal real relationships.
Perhaps due to a sense of urgency, most of the research on how personality may influence pandemic behaviour was not performed in accordance with current standards for open and transparent research, (i.e., controlling the degrees of freedom in measurement, analysis, and hypothesis development). If measuring a number of personality traits along with several different pandemic attitudes, beliefs or behaviours (which may be indexed in different ways) in large cross-sectional studies, a high number of potential relationships can be discovered. This makes it difficult to discriminate true psychological mechanisms from spurious false positives findings that may emerge from multiple comparisons and undisclosed analytic flexibility (Munafò et al., 2017; Nelson et al., 2018). 
Our dataset allows us to compare personality measures from half a year before the onset of the pandemic with measures of perceived risk and compliance during the pandemic. This analysisBy stating a number of hypotheses derived from the literature in advance, we can test which relationships are and are not supported in the dataset. This can inform which personality traits are associated with seeing the risk of a given pandemic situation to be particularly high or particularly low. It can also inform us about which personality traits are associated with higher or lower compliance with infection control measures. The resultsKnowledge about how personality traits and other individual differences determine risk perception and compliance may facilitate how future pandemics are handled, in particular in terms of adjustingbe relevant for designing public health interventions. In particular, information campaigns may be adjusted in attempts to be effective for reachinginfluence individuals with personalities that may otherwise be resistant to seeing the risk or to complycomplying with infection control measures. 
Perceived risk.
 In the context of an ongoing pandemic, “perceived risk” would constitute the subjective likelihood of being infected (or of being affected by other direct or indirect effects of the pandemic), and the subjective evaluation of how negative this event would be. It has previously been argued that perceived risk could have a major contribution to the extent to which individuals comply with infection control measures (Bish & Michie, 2010; van der Pligt, 1998; van der Weerd et al., 2011; Witte & Allen, 2000). However, a previous analysis of other data from the current panel (measured in March 2020) failed to show substantial association between perceived risk and compliance (Sætrevik & Bjørkheim, 2022). The association between perceived risk and compliance might be confounded by factors such as personality traits.
Pandemic outcomes
Perceived risk.
 In the context of an ongoing pandemic, “perceived risk” would constitute the subjective likelihood of being infected (or of being affected by other direct or indirect effects of the pandemic), and the subjective evaluation of how negative this event would be. How people see risks during a pandemic may be shaped by various psychological mechanisms. Individuals may rely on their past experiences with infectious diseases, information from various news sources, and their prior beliefs to evaluate risk. Personality traits, level of trust in authorities, and cultural beliefs may influence how people perceive and respond to risk. For example, someone with a higher tolerance for risk might perceive the threat of the virus differently than someone who is more risk averse. Similarly, individuals who trust government advice may be more likely to trust infection rates and take precautions compared to those who are sceptical of government information (Ebrahimi et al., 2021; van der Weerd et al., 2011). It has previously been argued that perceived risk could have a major contribution to the extent to which individuals comply with infection control measures (Bish & Michie, 2010; van der Pligt, 1998; van der Weerd et al., 2011; Witte & Allen, 2000). However, a previous analysis of other data from the current panel (measured in March 2020) did not show substantial association between perceived risk and compliance (Sætrevik & Bjørkheim, 2022). Hansen and colleagues (2023) also found mixed evidence for the association between perceived risk and compliance with infection control measures in an American sample. These conflicting findings could be due to individual factors (such as personality traits) causing the factors to correlate in some settings, but not others.
Compliance with infection control measures.
 Around March 2020 most countries implemented various infection control measures against the COVID-19 pandemic. In Norway these mostly took the form of recommendations for regulating various behaviours that at the time were assumed to increase infections. In the late summer of 2020, the measures in Norway constituted close testing and tracing, quarantine and isolation measures, crowd limitation on recreational activities such as going to bars and restaurants, restrictions on international travel, and restrictions on cultural events such as sports, art and theatre events (Norwegian Government, 2022). Additionally, the health authorities recommended people to work from home, limit the use of public transportation, keep physical distance to strangers, and to avoid crowds. “Compliance” can be thought of as the extent to which individuals actual act in accordance with the measures in their behaviour. However, most studies have measured compliance as the self-reported intention to comply, or with reporting one’s typical or recent behaviour, without linking it to objective measures of behaviour. Our previous analyses of compliance in the current dataset have shown that compliance was very high among Norwegians in March 2020 (Sætrevik, 2021), decreased somewhat over the summer as infection rates fell, but rose again in the early fall when the rates increased again (Bjørkheim & Sætrevik, 2020) [citation of preprint can be added at Stage 2 of the manuscript].
 Around March 2020 most countries implemented various public health measures to gain control over the COVID-19 infection. In Norway these measures mostly took the form of recommendations for regulating various behaviours that at the time were assumed to increase infections. In the late summer of 2020, the measures in Norway constituted close testing and tracing, quarantine and isolation measures for infected persons, crowd limitation on recreational activities such as going to bars and restaurants, restrictions on international travel, and restrictions on cultural events such as sports, art, and theatre events (Norwegian Government, 2022). Additionally, the health authorities recommended people to work from home, limit the use of public transportation, keep physical distance to strangers, and avoid crowds. “Compliance” can be thought of as the extent to which individuals’ actual behaviour is in accordance with the measures. Compliance is typically measured as the self-reported intention to comply, past or typical compliance behaviour. Our analyses of compliance from previous time-points of the current panel dataset have shown that compliance was very high among Norwegians in March 2020 (Sætrevik, 2021), decreased somewhat over the summer as infection rates fell, but rose again in the early fall when the rates increased (Bjørkheim et al., 2024; Sætrevik & Bjørkheim, 2020).
Impact of personality on pandemic behaviour
The big-5 personality model.
 The dominant model for describing individual differences in personality is the “big-5”/the Five-Factor model (Costa & McCrae, 1992)The model was developed primarily based on lexical and statistical approaches, and has later been replicated in a range of cultures and supported by empirical correlates corresponding with the conceptualisations of the traits (Costa & McCrae, 1992). The fundamental assumptions in the model are that traits represent important differences between individuals and that such traits are relatively stable across time and situations (Larsen et al., 2021). Although the big-5 is currently the dominant theoretical model, we should mention that alternative models, such as the HEXACO model (Lee & Ashton, 2008) and the Dark triad (Paulhus & Williams, 2002) have also been suggested. Below we will first briefly introduce the five traits. We will thereafter discuss the mechanisms through which the personality traits may influence the perception of pandemic risk and compliance, first in terms of general mechanisms and then on a trait-by-trait basis. 
In the big 5 model, the personality trait of “Conscientiousness” refers to a tendency to hold and comply with high standards for orderliness and self-discipline (Roberts et al., 2014). Individuals with higher levels of conscientiousness are typically viewed as neat, reliable, and ambitious. Conscientiousness may be particularly relevant to pandemic behaviour, since compliance to infection control measures requires motivation and diligence over time. “Extraversion” is associated with engagement with the external world across a wide range of activities (Costa & McCrae, 1992). Extraverted individuals tend to get enjoyment from and are invigorated by social interactions. They are often seen as energetic, enthusiastic, and dominating in social situations. Extraversion may impact risk-assessment during a pandemic, and impact how limiting the infection control measure are for their lifestyle. “Agreeableness” is associated with behavioural tendencies for cooperation, compassion, and a willingness to help others (Costa & McCrae, 1992). Individuals with higher levels of agreeableness are often viewed as kind, modest, and honest. In a pandemic agreeableness may lead to pro-social motivation to comply with infection control measures in order to protect other members of the community. “Neuroticism” is associated with behavioural tendencies for emotional instability, anxiety, and a predisposition to experience negative emotions. Individuals with higher levels of neuroticism might be perceived as emotional labile, self-conscious, and vulnerable. In a pandemic, neuroticism could generalize to fear of being infected, and taking action to avoid infection. The personality trait “Openness to experience” reflects orientations towards aesthetics and novelty, and it may be related to cognitive style and flexibility (Costa & McCrae, 1992). Open individuals are often perceived as unconventional, intellectual, and artistic. Individuals with higher levels of openness may be more adaptable, creative, and more welcoming to new ideas. In a pandemic, more open individuals may more easily see the pandemic as a more dramatically changed situation, and may be more open to changing their daily routines.
Personality impacts on pandemic risk and compliance 
The information gathering and evaluative processes involved in how individuals perceive the risk from a pandemic may be influenced by their personality traits. Personality traits are known to influence both which information an individual notices and how the individual responds to the information (Costa & McCrae, 1992). For instance, neuroticism has been linked to a stronger tendency to notice negative social stimuli (e.g., signs of social exclusion) and to experience more negative affect in response to such stimuli (Abdellaoui et al., 2019; Montag & Panksepp, 2017). In particular, it has been suggested that differences in risk perceptions have evolutionary underpinnings in which different levels of risk sensitivity have been advantageous in different settings (Buss & Penke, 2015).
Two types of mechanisms have been suggested for how personality influences compliance: First, Strickhouser (2017) argued that personality had previously been shown to influence health behaviour. Similar relationship could be expected for compliance with pandemic measures, since it can be understood as a form of health behaviour through affecting the likelihood of being infected. Personality traits influence health behaviour by influencing the individual’s motivation and capacity for both avoiding negative health behaviours and committing to positive health behaviours (Strickhouser et al., 2017). A second possible mechanism through which personality traits can influence compliance is through norm adherence. Adhering to norms may affect an individual’s likelihood of being aware of, agreeing with, and being motivated to comply with norms (Bogg & Roberts, 2004; Tate et al., 2022). It has been suggested that the mechanisms that leads to personality being associated with compliance with other types of norm adherence would also be applicable to compliance with pandemic norms. Thus, once social norms for compliance with infection control measures being established in the person’s environment, compliance would be subject to the personality mechanisms that influences norm-following in general.
There have been a number of studies and a few reviews on how personality traits may impact assessment and decision-making during pandemic situations. These are based  The “big-5” model (or five-factor model; Costa & McCrae, 1992) is the dominant model for describing individual differences in personality. The model was developed primarily based on lexical and statistical approaches, and has later been replicated in a range of cultures and supported by empirical correlates corresponding with the conceptualisations of the traits (Costa & McCrae, 1992). The fundamental assumptions in the model are that traits represent important differences between individuals and that such traits are relatively stable across time and situations (Larsen et al., 2021). We should mention that alternative models have also been suggested, such as the HEXACO model (Lee & Ashton, 2008) and the dark triad model (Paulhus & Williams, 2002).  
How personality may impact pandemic behaviour. 
Individuals’ personality traits may influence how they gather and evaluate information about risk, and make decisions about protective behaviour during a pandemic. Personality traits have been shown to influence both which information individuals notice and how they respond to the information (Costa & McCrae, 1992). For instance, neuroticism has been linked to a stronger tendency to notice negative social stimuli (e.g., signs of social exclusion) and to experience more negative affect in response to such stimuli (Abdellaoui et al., 2019; Montag & Panksepp, 2017). It has been suggested that differences in risk perceptions have evolutionary underpinnings in which different levels of risk sensitivity have been advantageous in different settings (Buss & Penke, 2015). Further, personality traits have been suggested to influence safety-relevant behaviour (Beus et al., 2015).
Two types of mechanisms have been suggested to explain relationships between personality and compliance: First, personality traits may have a direct effect on pandemic compliance by affecting the individual's willingness and capacity for complying. This proposed mechanism is supported by theory and research on health behaviour, in which pandemic compliance could be considered as a form of health protective behaviour (Weinstein, 2000). Personality traits influence health behaviour by influencing the individual’s motivation and capacity for both avoiding negative health behaviours and committing to positive health behaviours (Strickhouser et al., 2017; Willroth et al., 2021). A second possible mechanism through which personality traits can influence compliance is through norm adherence. Adhering to norms may affect an individual’s likelihood of being aware of, agreeing with, and being motivated to comply with what is seen as the socially expected behaviour (Bogg & Roberts, 2004; Tate et al., 2022). It has been suggested that the mechanisms that leads to personality being associated with compliance with other types of norm adherence would also be applicable to compliance with pandemic norms (Bogg & Milad, 2020). Thus, once social norms for compliance with infection control measures are established in the person’s environment, compliance would be subject to the personality mechanisms that influences norm-following in general.
There have been a number of studies and a few reviews on how personality traits may impact assessment and decision-making during pandemic situations. These are mostly based on data collectioncollections done during the COVID-19 pandemic, and some studies during the 2009 H1N1 (“swine flu”) pandemic. All the big-5 personality traits have been indicated to be involved, but the indications are clearer for some traits than for others, and some of the associations have little or contradictory support. It appears to be There are more studies associatingabout the association personality traits have to pandemic compliance than studies associating them withabout the association they have to pandemic risk perceptions. Below we will review the theoretical reasoning for and empirical support for whyindication that each of the personality traits should influence risk and compliance, starting with. We will discuss the traits that have been most clearly implicated. It should be noted that otherin decreasing order based on how central they appear to be for the current research questions. Other relationships between the personality traits and pandemic risk perception or complianceoutcomes than those discussed here may have been suggested or supported in individual studies. However,, but we will limit our discussion to relationships withwe see as having a certain amount of theoretical or empirical support. 
Possible effectsEffects of conscientiousness on compliance.
 The big-5 trait of “Conscientiousness” refers to a tendency to hold and comply with high standards for orderliness and self-discipline (Roberts et al., 2014). Individuals with higher levels of conscientiousness are typically viewed as neat, reliable, and ambitious. Conscientiousness may be particularly relevant to pandemic behaviour, since compliance to infection control measures requires motivation and diligence over time. 
Across the literature, conscientiousness appears to be the most reliable and robust personality trait that predicts general health behaviour and adhering to medical advice (Hampson & Friedman, 2008; Hill & Roberts, 2011). Conscientiousness tends to be positively related to health-beneficial behaviours and inversely related to risky health-related behaviours and (Bogg & Roberts, 2004). This may work through a mechanism in which conscientious individuals are rule-abiding and prioritize long-term over short-term gains (Roberts et al., 2014). Conscientiousness could also work through increasing compliance with what is seen as the dominant or desirable social norms as conscientious individuals are known to be norm abiding (Roberts et al., 2014).
This association is likely to also generalize to health-behaviour during a pandemic, as argued by (Zajenkowski et al., 2020). Accordingly, research during the COVID-19 pandemic has indicated that conscientiousness is associated with taking health precautions against infection (Aschwanden et al., 2020), give health recommendations to others (Clark et al., 2020), physical distancing and handwashing (Carvalho et al., 2020; Ebrahimi et al., 2021; Ludeke et al., 2021; Zettler et al., 2022), physical distancing among older adults (Airaksinen et al., 2021), more shelter-in-place (Götz et al., 2021), less often going to bars/restaurants or touching their face (Bogg & Milad, 2020), getting vaccinated (Adamus et al., 2022), and in general more compliance and more changed behaviour (Brouard et al., 2020; Horwood et al., 2023; Schmeisser et al., 2021; Willroth et al., 2021; Zettler et al., 2022). 
To our knowledge, there is no empirical or theoretical reason to expect an association between conscientiousness and risk perception.
Effects of agreeableness on compliance.
. “Agreeableness” is associated with behavioural tendencies for cooperation, compassion, and willingness to help others (Costa & McCrae, 1992). Individuals with higher levels of agreeableness are often viewed as kind, modest, and honest.  Across the literature, conscientiousness appears to be the most reliable and robust personality trait that predicts general health behaviour and adhering to medical advice (Hampson & Friedman, 2008; Hill & Roberts, 2011). Conscientiousness tends to be positively related to beneficial health-related behaviours and inversely related to risky health-related behaviours and (Bogg & Roberts, 2004). This may work through a mechanism where conscientious individuals are rule abiding and prioritize long-term over short-term gains (Roberts et al., 2014). Conscientiousness could also work through increasing compliance with what is seen as the dominant or desirable social norms as conscientious individuals are known to be rule- and norm abiding (Roberts et al., 2014).
This association is likely to also generalize to health behaviour during a pandemic, as argued by (Zajenkowski et al., 2020). Accordingly, research during the COVID-19 pandemic has indicated that conscientiousness is associated with taking health precautions against infection (Aschwanden et al., 2020), give health recommendations to others (Clark et al., 2020), physical distancing and handwashing (Carvalho et al., 2020; Ludeke et al., 2021; Zettler et al., 2022), more shelter-in-place (Götz et al., 2021), going less to bars/restaurants and touching their face less often (Bogg & Milad, 2020), and in general more compliance and more changed behaviour (Brouard et al., 2020; Schmeisser et al., 2021; Zettler et al., 2022). 
To our knowledge, there is no empirical or theoretical reason to expect an association between Conscientiousness and Risk perception.
Possible effects of extraversion on risk perception.
In a pandemic, agreeableness may lead to pro-social motivation to comply with infection control measures in order to protect other members of the community. 
At the time of measurement there was a strong social norm for compliance with infection control measures in Norway (Sætrevik et al., 2021). Since agreeableness reflects social compliance, it is likely that higher agreeableness is positively associated with the socially dominant pattern of complying. This would also constitute compliance with what was seen as socially desirable values. The public discourse in Norway at the time often argued that general compliance with infection control measures was important to protect at-risk populations. Thus, another mechanism for the association between agreeableness and compliance may be through compassion and concern for others’ well-being (Lauriola & Weller, 2018). 
In line with these assumptions, it has been shown that agreeableness is associated with taking pandemic health-precautions during, and to give health recommendations to others (Clark et al., 2020). More specifically, agreeableness has been shown to be associated with more shelter-in-place (Götz et al., 2021), more physical distancing (Ludeke et al., 2021; Nofal et al., 2020), more handwashing (Asselmann et al., 2020; Nofal et al., 2020), avoiding public transport, crowds, and social situations (Asselmann et al., 2020), with being less mobile (Chan et al., 2021), and less risky behaviour (sample 1 in Panish et al., 2023). One study (Willroth et al., 2021) found agreeableness to have a larger contribution to compliance than any other traits. On the other hand, a study of older adults found an inverse relationship between agreeableness and limiting in-person contact (Airaksinen et al., 2021).
To our knowledge, there is no empirical or theoretical reason to expect an association between Agreeableness and Risk perception.
 Extraversion has been associated with some types of risk-taking (Lauriola & Weller, 2018). This tendency is often attributed to increased levels of “sensation seeking” (Nettle, 2005), which has been suggested to be a specific facet of extraversion (Zuckerman & Kuhlman, 2000). Extraversion is also associated with optimism and perceiving risks to be lower (Sharpe et al., 2011). It is also associated with being more attentive to positive information and less attentive to negative information (Noguchi et al., 2006). This risk-tolerance may lead extraverted individuals to see the risk for infection and other pandemic risks to be lower than more introverted individuals. 
Effects of extraversion on risk perception.
 “Extraversion” is associated with engagement with the external world across a wide range of activities (Costa & McCrae, 1992). Extraverted individuals tend to get enjoyment from and are invigorated by social interactions. They are often seen as energetic, enthusiastic, and dominating in social situations. 
Extraversion may influence how people assess risk during a pandemic. Extraversion has been associated with some types of risk-taking (Lauriola & Weller, 2018). This tendency is often attributed to increased levels of “sensation seeking” (Nettle, 2005), which has been suggested to be a specific facet of extraversion (Zuckerman & Kuhlman, 2000). Extraversion is also associated with optimism and perceiving risks to be lower (Sharpe et al., 2011). It is also associated with being more attentive to positive information and less attentive to negative information (Noguchi et al., 2006). This risk-tolerance may lead extraverted individuals to see the risk for infection and other pandemic risks to be lower than more introverted individuals. 
Possible effects of extraversion on compliance
· . In addition to the effects on how risk information is processed, extraversion may also have a direct effect on compliance with the infection control measures. Extraverts have stronger social drive and get more enjoyment from social activities. In line with the expectation that extraverts have an increased need for social interaction, extraversion has been found to predict increased loneliness during the pandemic (Entringer & Gosling, 2022). This may make it more difficult to comply with infection control measures that call for limiting social activities, such as keeping physical distance, avoiding private social events, or limiting shopping, restaurants and night life. Conversely, introverts might be better equipped to cope with the changes as they may find solace in quieter, more introspective activities. Stronger motivation to socialize may lead to less compliance with the infection control measures, independently of how the pandemic risk is perceived (see Zajenkowski et al., 2020, for a similar argument). In more detail, it has been showed that extraverted  individuals showed less physical distancing during the COVID-19 pandemic (Carvalho et al., 2020; Ludeke et al., 2021), less shelter-in-place (Götz et al., 2021), and telemetry data showed them to be more mobile during lockdown (Chan et al., 2021). In more general terms, it was indicated that they changed their behavior less in response to the infection control measures (Brouard et al., 2020). However, note that some studies have also indicated that extraversion can be positively associated with compliance (Zettler et al., 2022). 
Possible effects of agreeableness on compliance.
. At the time of measurement there were strong social norm for compliance in Norway. Since agreeableness reflects social compliance, it is likely that higher agreeableness is positively associated with complying with the dominant social norms for complying with infection control measures.Effects of extraversion on compliance
· . In addition to the effects on how risk information is processed, extraversion may also have an effect on compliance with infection control measures. Extraverts have stronger social drive and get more enjoyment from social activities, and extraversion has been found to predict increased loneliness during the pandemic (Entringer & Gosling, 2022). This may make it more difficult for extraverts to comply with infection control measures that call for limiting social activities, such as keeping physical distance, avoiding private social events, or limiting shopping, restaurant visits, and nightlife. Stronger motivation to socialize may lead to less compliance with the infection control measures, independently of how the pandemic risk is perceived (see Zajenkowski et al., 2020, for a similar argument). Conversely, individuals with lower levels of extraversion might be better equipped to cope with the pandemic, as they may find solace in quieter, more introspective activities. It has been showed that extraverted  individuals showed less physical distancing during the COVID-19 pandemic (Carvalho et al., 2020; Ebrahimi et al., 2021; Ludeke et al., 2021), less shelter-in-place (Götz et al., 2021), less mask-wearing (Barceló & Sheen, 2020), more hesitation about vaccines (Panish et al., 2023), and telemetry data showed them to be more mobile during lockdown (Chan et al., 2021). In more general terms, it was indicated that extraverts changed their behaviour less in response to the infection control measures (Brouard et al., 2020). However, note that some studies have also indicated a positive or absent association between extraversion and compliance (Airaksinen et al., 2021; Willroth et al., 2021; Zettler et al., 2022). 
Effects This would also constitute compliance with what was seen as socially desirable values. The public discourse in Norway at the time often argued that general compliance was important to protect at-risk populations. Thus, individuals with higher agreeableness scores may have showed higher levels of compliance with infection control measures due to the compassion and concern for others’ well-being that is associated with agreeableness (Lauriola & Weller, 2018). 
In line with these assumptions, it has been shown that agreeableness is associated with taking health precautions, and to give health recommendations to others (Clark et al., 2020) during the pandemic. More specifically, agreeableness has been shown to be associated with more shelter-in-place (Götz et al., 2021), more physical distancing (Ludeke et al., 2021; Nofal et al., 2020), more handwashing (Asselmann et al., 2020; Nofal et al., 2020), avoiding public transport, crowds, and social situations (Asselmann et al., 2020), and with being less mobile (Chan et al., 2021).
To our knowledge, there is no empirical or theoretical reason to expect an association between Agreeableness and Risk perception.
Possible effects of openness on risk perception.
 The personality trait “Openness to experience” reflects orientations towards aesthetics and novelty, and it may be related to need for cognition and flexibility (Costa & McCrae, 1992). Open individuals are often perceived as unconventional, intellectual, and artistic. Individuals with higher levels of openness may be more adaptable, creative, and more welcoming to new ideas.  
Openness to experience is associated with unconventional thinking. This could lead to individuals higher on openness to be less willing to accept the official message about the threat fromthat the pandemic is a threat, and could thus lead to perceiving the risk as lower. Openness to experience is also associated with “sensation seeking” (Zuckerman & Kuhlman, 2000)(Zuckerman & Kuhlman, 2000), along with extraversion, as discussed above. The higher risk tolerance that this entails might also transfer to a pandemic setting. 
On the other hand, openness to experience is associated with the ability to imagine dramatic changes in their everyday life (Eldesouky, 2012)(Eldesouky, 2012). This could lead open individuals to more easily acknowledge that the pandemic is a radically changed situation that implies a higher risk. 
Although effects in either direction are theoretically conceivable, we find an inverse association to be more likely given the established connection between openness and sensation seeking. We are not aware of any previous research that has shown associations between openness to experience and perceived infection risk.
Possible effectsEffects of openness on compliance.
 Individuals higher in openness may be more accepting towards new types of activities and may more easily change their routines. As most of the infection control measures requested people to make radical changes to their lives, it is possible that individuals higher on openness were more willing to comply with them. Previous research has shown that openness was positively associated with handwashing and physical distancing (Nofal et al., 2020) and shelter-in-place (Götz et al., 2021). Others have found indications of positive associations with compliance to infection control measures (Zettler et al., 2022), and indirect association through trust in government (Schmeisser et al., 2021).
Possible effects Individuals higher in openness may be more accepting towards engaging in new activities and may more easily change their routines. As most of the infection control measures requested people to make radical changes to their lives, it is possible that individuals higher on openness were more willing to comply with them (see similar argument e.g., in Webster et al., 2023). Accordingly, previous research has shown that openness was positively associated with handwashing and physical distancing (Airaksinen et al., 2021; Nofal et al., 2020), shelter-in-place (Götz et al., 2021), vaccination (Panish et al., 2023; Webster et al., 2023), and less risky behaviour (Panish et al., 2023). Others have found indications of positive associations between openness and compliance to infection control measures (Willroth et al., 2021; Zettler et al., 2022), and indirect association through trust in government (Schmeisser et al., 2021).
Effects of neuroticism on risk perception.
 The personality trait of neuroticism is associated with increased attention to negative information and with a tendency to worry (Abdellaoui et al., 2019; Montag & Panksepp, 2017). Thus, we may assume that individuals higher in neuroticism may perceive the risk of the pandemic to be higher. This expectation is also in line with the finding in one previous study (Zettler et al., 2022).
Possible effects of neuroticism on compliance.
 In addition to the effect of neuroticism leading to seeing the risk as higher, it could have an independent effect of increasing the motivation to comply with pandemic measures. Neuroticism has been shown to be associated with fear of disease and with germ avoidance behaviour (Duncan et al., 2009). Subjective anxiety about pandemics have predicted compliance with infection control measures (Bults et al., 2011). Accordingly, neuroticism has been shown to have a positive association with shelter-in-place behaviour (Götz et al., 2021), with physical distancing (Ludeke et al., 2021), and with reduced use of public transport (Asselmann et al., 2020). The effects of neuroticism appears to work through emotions (Brouard et al., 2020) and trust in government (Schmeisser et al., 2021). It should be noted that some studies have indicated an inverse association between neuroticism and taking precautions (Aschwanden et al., 2020).
 “Neuroticism” is associated with behavioural tendencies for emotional instability, anxiety, and a predisposition to experience negative emotions. Individuals with higher levels of neuroticism may be perceived as emotional labile, self-conscious, and vulnerable. Neuroticism has been shown to predict the extent to which individuals perceive themselves to be vulnerable to infectious diseases (Duncan et al., 2009). In a pandemic, neuroticism could generalize to fear of being infected, and taking action to avoid infection. 
Since neuroticism is associated with increased attention to negative information and a tendency to worry (Abdellaoui et al., 2019; Montag & Panksepp, 2017), we may assume that individuals higher in neuroticism may perceive the risk of the pandemic to be higher. This expectation is also in line with the findings from a previous study (Zettler et al., 2022). Neuroticism has been found to be associated with seeing COVID-19 to constitute a higher risk and being more pessimistic about the outcomes of the COVID-19 pandemic (Horwood et al., 2023).
Effects of neuroticism on compliance.
 In addition to the effect on perceived risk, neuroticism could have an independent effect on compliance with pandemic measures. Neuroticism has been shown to be associated with fear of disease and with germ avoidance behaviour (Duncan et al., 2009), and more specifically anxiety about pandemics have predicted compliance with infection control measures (Bults et al., 2011). Neuroticism has been shown to have a positive association with shelter-in-place behaviour (Götz et al., 2021), with physical distancing (Ludeke et al., 2021), limiting in-person contact among older adults (Airaksinen et al., 2021), and reducing use of public transport (Asselmann et al., 2020). It has been indicated that the effects of neuroticism may work through emotions (Brouard et al., 2020) and trust in government (Schmeisser et al., 2021). It should be noted that some studies have indicated an inverse association between neuroticism and taking precautions (Aschwanden et al., 2020) or getting vaccinated (Adamus et al., 2022).
Knowledge gap
[bookmark: _lpb244h7h80z][bookmark: _hvd7xjdhxqqg][bookmark: _a5cppibudfw]As reviewed above, several studies have found associations between personality traits and either perceived risk or compliance, or have argued for psychological mechanisms that could produce such effects. As we have seen, stronger predictions can be made for some of the associations than others. Some associations, such as the effect of personality on COVID-19 vaccination have shown only weak or mixed results (Halstead et al., 2022; Lin & Wang, 2020; Murphy et al., 2021).
Most of the relevant research on this matter is cross-sectional, where personality was measured during a health crisis and while also measuring protective behaviour. This context may have provided normative influences on how individuals respond to questions about both personality and compliance (social-desirability bias, Edwards, 1953). Such influences may lead individuals to report higher values for extraversion, conscientiousness, agreeableness, openness, and emotional stability, and also to report seeing the pandemic risk to be substantial and that one intends to comply with the infection control measures. 
The respondent’s current mood or emotional state may influence both reports of personality (Kokkonen & Pulkkinen, 2001; Lewis et al., 1995) and health status (Croyle & Uretsky, 1987). For example, a person in a positive mood may report to be agreeable and to be optimistic about pandemic outcomes, while a person in a negative mood has the opposite pattern in their responses. A related challenge is that responses to one type of question may influence how subsequent questions in the same survey are answered (Braverman & Slater, 1996; Krosnick et al., 1996; Moore, 2002). After stating that one is a conscientious person, it may be more consistent to also report higher levels of compliance, or vice versa. Such artefacts may provide false positive findings about the relationship between personality and pandemic behaviour, or to conceal real relationships.
As discussedRelatively few of the reviewed studies on how personality may influence pandemic behaviour have separate procedures to distinguish hypothesis statement from hypothesis testing. Although this may be understandable for research initiated during an ongoing health crisis, it may make it difficult to say how robust the findings are and what predictive value they have (Simmons et al., 2021). When measuring a number of personality traits along with a number of pandemic outcomes (attitudes, beliefs, or behaviours, which may be indexed in different ways) there is a high number of potential relationships that can be discovered. An approach where the planned hypotheses are registered in advance of the analysis can make stronger claims about whether a priori predictions are supported (as opposed to false positives findings that may emerge from multiple comparisons and undisclosed analytic flexibility, Munafò et al., 2017; Nelson et al., 2018). 
Most of the reviewed studies report effects of some of the big-5 traits against a specific outcome, but not for other traits. Some data-exploration approaches to big datasets find that most of the personality traits may play a role (e.g., Han, 2021). Given that a high number of possible associations between personality traits and pandemic outcomes have been suggested in the literature, it could have value to test all the relevant associations in a single study, and state which of the associations from the literature are and are not supported. As the majority of the relevant literature has focused on the association between personality and compliance, we think it could be valuable to also include the association between personality and perceived risk.
 above, several studies have found associations between personality traits and either perceived risk or compliance, or have argued for psychological mechanisms that could produce such effects. As we have seen, stronger predictions can be made for some of the associations than others. However, few of the cited studies have used preregistered hypotheses or registered reports which makes it difficult to say how robust the previous findings are and what the predictive value of the associations could be. Further, most of the cited studies are cross-sectional, where personality traits are measured simultaneously with pandemic thoughts and behaviour. This carries the risk that responses to either of the measures are biased to show compatibility with the other measure, or that either measure is influenced by states such as mood at the time of responding.
Hypotheses and approach
The current study uses personality trait measures from one and a halfthe year before the onset of the COVID-19 pandemic. These are compared to questions about perceived risk and compliance that were collected half a year into the pandemic. We registered the following hypotheses (summarized in Table 1) based on previous empirical studies orand theoretical statements about the association betweenthat personality andmay have to pandemic behaviour (or related constructs, such asto general health behaviour). Based on a number of previous studies, we expect (H1) Conscientiousness to have a positive association with Compliance. We expect (H2aThere is also considerable support for an expectation that (H2) Agreeableness will have a positive association with Compliance. We expect (H3a) Extraversion to have an inverse association with Perceived risk, although there is limited support for this in previous literature. There is more literature to support the expectation that (H2bH3b) Extraversion will have an inverse association with Compliance. There is a considerable number of recent studies to  (although previous literature may only support an expectation that (H3) Agreeableness will have a positive association with Compliance. Due to its association with sensation seekingthis for measures related to social interaction). Although previous literature on this is conflicted, we expectlean towards expecting (H4a) Openness to have a positive association with Perceived risk. Previous pandemic literature provides some reason to expect that (H4b) Openness will have a positive association with Compliance. There is limited support for making predictions for Neuroticism. Based on general descriptions of the trait, we may expect (H5a) Neuroticism to have a positive association with Perceived risk. FurtherFinally, based on a few recent studies we expect (H5b) Neuroticism to have a positive association with Compliance.
Approach and preregistration
The registered reports approach (Chambers & Tzavella, 2022)(Chambers & Tzavella, 2022) entails that we first (Stage 1) preregistered our assumptions and analytic approach, and had this reviewed by experts in the field. BeforeWe had some prior knowledge of the dataset before Stage 1 submission, we had in terms of having examined the response distributions of the pandemic variables in the dataset (Perceived risk and Compliance), but not ). However, we had no knowledge about the personality measuresvariables, and the data from the two data-collection time-points havehad not yet been combined. before Stage 1 submission. After receiving an “in-principle acceptance” of the Stage 1 manuscript, we will combinecombined the datasets and performed the planned analyses (Stage 2).
[bookmark: _Ref163649020]Table 1: Hypotheses for current study
	
	Personality factor
	Direction
	Outcome
	Support in literature

	H1
	Conscientiousness
	Positive
	Compliance
	Strong

	H2
	Agreeableness
	Positive
	Compliance
	Strong

	H3a
	Extraversion
	Inverse
	Perceived risk
	Limited

	H3b
	Extraversion
	Inverse
	Compliance
	Moderate

	H4a
	Openness
	Inverse
	Perceived risk
	Limited

	H4b
	Openness
	Positive
	Compliance
	Moderate

	H5a
	Neuroticism
	Positive
	Perceived risk
	Limited 

	H5b
	Neuroticism
	Positive
	Compliance
	Moderate



[bookmark: _pfakkr729l2b]Methods
[bookmark: _cfzsuq891lfx]Data collection
All data in the current analysis comesare from the Norwegian Citizen Panel. Recruitment is done through random selection from the Norwegian Tax Registry. Allamong all Norwegian citizens above the age of 18 are eligible to be invited. Initial recruitment to the panel was done in 2013, with yearly supplemental recruitment. Researchers at the University of Bergen are responsible for planning and measurement design for the panel, while the company Ideas2Evidence manages the recruitment, data collection and survey reports. , and survey methodology reports. The dataset with personality measures and the dataset with pandemic measures were not merged before Stage 2, in order to prevent preliminary analyses from affecting the hypothesis formation.
Personality data collection. 
 The survey with measurement of thethat measured big-5 personality traits was collected between May 21st and June 7th, 2019. Initial invitations were sent out to the email accounts of the then 18,090 panel members, with subsequent reminders sent out on the 29th of May, 3rd of June and 7th of June. The data collection yielded a response rate of 74.4%. An n ofIn total 8,105 panel members answered the big-5 questions. 
Pandemic data collection. 
 The survey with variables aboutthat measured perceived risk from the pandemic risks and compliance with infection control measures was collected between August 26th and September 2nd, 2020. Invitations were sent out by email to a subset of the panel which consisted of 6,776 panel members, with subsequent reminders sent out on the 28th and 31st of August. The data collection had a response rate of 81.8%, which yielded an n of 5,531 (see methodology report: https://osf.io/5h2sb/). Of these, [number to be added at Stage 2] panel members could be matched between the personality and the pandemic data collection [exact number not known at Stage 1 as the datasets have not yet been combined].. Given typical attrition rates in this panel, we expect the combined dataset will be n > 2,000, which should be sufficient for the planned analyses (see Table 2 for sensitivity analysis)].
At the time collecting the pandemic data was collected, the rate of infection rates in Norway waswere increasing following a Summersummer of low and stable infection spread. At this time thererates. There were a number of infection control measures in place, including restrictions on public gatherings, quarantine requirements for travelerstravellers, and widespread testing and tracing. Additionally, Norwegians were advised by the health authorities to adopt a number of personal hygiene measures such as handwashing, avoiding touching public surfaces, and keeping physical distance from others. However, thestrangers (no encouragement to wear masks at that time).The more intrusive measure from the outbreak in March and April of the same year had been lifted, including re-opening international borders and schools. The pandemic was very much a part of the public debate, although there were fewer cases in Norway than a number of other Western countries at the time. A number of vaccine candidates were being examined at the time, but no conclusive successes had been reported, and it was projected that distribution of vaccines could take place about half a year laterwould not happen for at least another six months.
Participants
Respondents
Members of the Norwegian Citizen Panel have participated in online surveys about diverse social matters three to four times a year since 2013. The panel aim to be representative for the adult Norwegian population (aged 18 or older). There are slight deviations from perfect representativity in terms of age, education level, and place of residence. The dataset is provided with weighting variables for adjust for the deviations in representativity (see methodology report, https://osf.io/g57sf/).https://osf.io/g57sf). 
[bookmark: _1pv3tub5rico][bookmark: _n13jwiaklvwi]Materials and variables
All item text (in original Norwegian and English translation), with variable classification and response options are shown in an online supplemental file (https://osf.io/ksvh3). Measurement of the Personality, Perceived risk and Compliance are described in more detail below.
Personality measure. 
We measured personality traits by adopting the Big Five Inventory‐10 (BFI-10) scale from Rammstedt and John (2007)(2007). The BFI-10 offers a viable option for quick and efficient assessment of the big-5 personality dimensions, making it particularly useful in research settings with time or space limitations. While it incurs some loss in psychometric properties when compared to the 44 item version that it is adapted from, its reliability and validity remain robust, demonstrating its utility as a brief and effective personality measurement tool (Rammstedt & John, 2007)(Rammstedt & John, 2007). The BFI-10 was created by selecting two items for each of the big-5 personality dimensions, ensuring representation of both poles (high and low) of each factor. The selection process aimed to retain core aspects of each dimension while minimizing redundancy. The scale comprises a series of statements that are intended to assess an individual’sa respondent’s self-perception of various personality traits. Respondents were prompted to evaluate the extent to which each statement aligns with their self-concept. Each statement begins with an introductory phrase such as “I see myself as someone who” and is then followed by the key trait such as “… is reserved”. Responses are made on a five-point Likert scale, where participantsrespondents indicate their level of agreement with the characterizations on a scale ranging from “disagree strongly” (1) to “agree strongly” (5). For each personality trait, we will calculate an arithmetic average of the two items. 
Perceived risk measure. 
Four items were used to assess perceived risk related to the coronavirus, all using a five-point Likert-type scale ranging from “very low” (1) to “very high”.” (5). These items were designed to measure the extent to which individualsrespondents saw various aspects of the ongoing pandemic as a threat. The items covered aspects such as personal infection risk, risk to the general population, potential severity of illness, and the anticipated impact on daily routinestheir health, to their established lives, or indirectly by threatening their society. The first item, “Perceived risk of for being infected,” asked how high or low respondents perceived the risk for themselves to be infected by the coronavirus. The second item, “Perceived risk for the average adult to be infected,” asked how respondents perceived the risk of an average adult in Norway to be infected by the coronavirus. The third item, “Perceived risk of serious illness,” asked how likely the respondents perceived it io be that they themselves would become seriously ill due to the coronavirus. The fourth item, “Perceived risk of impact on everyday life,” asked how the respondents perceived the risk for their everyday life to be significantly changed as a result of the pandemic. To represent the variable Perceived risk, weWe will calculate an arithmetic average of the four items to represent the variable Perceived risk.
Compliance measure. 
Compliance was measured with four items intended to indicate the degree of engagementthat indicated how engaged the respondents hadwere in preventive actions and their level of adherencehow much they adhered to the recommended health precautions. All responses were recorded on Likert-type scales that asked the respondents to indicate their intention to adhere to pandemic measures. The first item, “General compliance,” involved a five-point scale ranging from “strongly disagree” (1) to “strongly agree” (5). It asked about the extent the respondent agreed to doing their best to follow advice from health authorities, and gave the following examples of practices in parentheses: frequent handwashing, limiting travel, maintaining physical distance to others, and avoid touching surfaces. The subsequent three items focused on compliance behaviors duringasked how frequently the respondent had adhered to three prominent behavioural recommendations in the last two weeks and used a seven-point Likert-type scale from “never” (1) to “always” (7). “Handwashing” asked how much of the time they washed their hands carefully when outside. “Physical distancing compliance” asked how much of the time they maintainingmaintained at least a 1-meter distance from strangers. Lastly, “Avoidance of social situations” asked how much of the time they avoided social interactions with strangers during this period.  To represent the variable Compliance, we will calculate an arithmetic average of the four items.
Analyses
We will test all ten relationships between the five personality traits and the two pandemic outcomes using two multiple linear regressions (one for Perceived risk and one for Compliance). 


Personality, risk and compliance during COVID-19
We will report effect sizes of the relationships between the traits and the outcomes as Cohen’s ƒ2, where effects of 0.02, 0.15, and 0.35 are conventionally interpreted to small, moderate, and large effect sizes, respectively (Cohen, 2013). In previous studies personality tends to have relatively small effects on behavior (Gignac & Szodorai, 2016), and many other factors will also contribute to complex everyday decision-making about pandemic behavior. Small effects may nevertheless be of consequence for a population at risk for an exponential pandemic, as small changes may protect many people from infection. We will therefore consider the smallest-effect-of-interest to be ƒ2 = .001.
2

2

We will use one multiple linear regression to test potential relationships between the five personality traits and Perceived risk. We will use a second multiple linear regression to test potential relationships between the five personality traits and Compliance.  As can be seen in Table 1 and Table 2, there are hypotheses associated with eight of the ten possible combinations in these analyses. Any effects on the two non-hypothesized associations will be reported as novel discoveries.
We will report effect sizes of the relationships between the traits and the outcomes as Cohen’s ƒ2, where effects of 0.02, 0.15, and 0.35 are conventionally interpreted to small, moderate, and large effect sizes (Cohen, 2013). Personality has had relatively small effects on behaviour in previous studies (Gignac & Szodorai, 2016). Many other factors besides personality will also contribute to complex everyday decision-making about pandemic behaviour. Nevertheless, under a pandemic with exponential infection rates, small effects that changes the behaviour of a few people can have a large impact on the pandemic’s development in the population. This may protect many people from infection, and impact health outcomes for people at-risk. On the other hand, we should also be aware that arbitrary variation may produce significant effects in large sample sizes. We will therefore set a “smallest effect size of interest” at ƒ2 = .001.


Personality, risk and compliance during COVID-19
We will use McDonald’s omega for internal consistency of the items. We will report descriptive statistics and a correlation table between all seven variables in the model. Bivariate correlations will be reported and investigated in order to describe the data and to test for multicollinearity. Correlations above .7 between independent variables will be interpreted as multicollinearity, as recommended in Pallant (2020). In addition, the tolerance and variance inflation factors will also be investigated to check for multicollinearity in which tolerance factors below .10 or variance inflation factors above 10 will be interpreted to suggest issues with multicollinearity (Pallant, 2020).
2

2

[bookmark: _Ref162343054]Table 2: Study design overview
	Question
	Hypothesis
	Sampling plan
	Analysis Plan
	Rationale for test sensitivity 
	Interpretation given different outcomes
	Theory that could be shown wrong by the outcomes

	How doesWhat is the influence of conscientiousness influenceon compliance with health precautions during a pandemic?
	H1: Positive association between Conscientiousness and Compliance.
	All data was collected among a representative sample of Norwegian adults, through the Norwegian Citizen Panel. 

The big-5 items weresurvey measuring personality traits was collected in May and June of 2019 (Nn = 8,105).

The survey measuring pandemic risk perception and compliance was collected in September of 2020 (Nn = 5,531).

The matched sample between personality and pandemic measures were N = [exact number is not yet known at Stage 1 but is estimated to be around 3> 2,000].
	H2a, H4a and H5a will be tested in a multiple linear regression where Risk perception is the outcome variable, and the predictor variables are Extraversion, Openness, and Neuroticism, respectively.

H1, H2b, H3H3b, H2, H4b and H5b will be tested in a multiple linear regression where Compliance is the outcome variable, and the predictor variables are Conscientiousness, Extraversion, Agreeableness, Openness, and Neuroticism, respectively.

H3a, H4a and H5a will be tested in a multiple linear regression where Risk perception is the outcome variable, and the predictor variables are Extraversion, Openness, and Neuroticism, respectively.

Each association will be tested against an alpha level of p < .0501, one-tailed according to the directions expressed in the hypotheses.
	The panel data-collection sample size was determined by other factors than the current research questions. See above discussion of expected effect sizes for personality trait impact on behaviorbehaviour. 

Due to a large sample size, even small effects are likely to show significant effects. Due to small effects having impact on infections in large populations, weWe will consider effects larger than ƒ2 = 0.01 to be theoretically meaningful for our research questionfrom a public health perspective. 

A sensitivity analysis using alpha level of .0501, a beta level of .9585, an estimated sample of 32,000 and 5 regression predictors, yields a sensitivity to detect effects of ƒ2 = 0.00701.

	Support for H1 would indicate that personality traitspersonalities associated with abidingadhering to rules, following norms, and prioritizing long-term gains lead to making everyday decisions that are in compliance with infection control measures.
	For H2aFor H1, H2, H3b, H4b and H5b, null-effects or effects contradicting the hypotheses would indicate that previous associations between personality traits and compliance seen in the literature are less robust than previously assumed, or do not hold for the current context (health-behaviour in the first year of the COVID-19 pandemic in Norway). 

For H3a, H4a and H5a, null-effects or effects contradicting the hypotheses would indicate that the associations between personality traits and risk perception seen in the literature are less robust than previously assumed, or do not hold for the current context (health-behaviorbehaviour in the first year of the COVID-19 pandemic in Norway). 

For H1, H2b, H3, H4b and H5b, null-effects or effects contradicting the hypotheses would indicate that previous associations between personality traits and compliance seen in the literature are less robust than previously assumed, or do not hold for the current context (health-behavior in the first year of the pandemic in Norway). 

	How does extraversionWhat is the influence risk perception andof agreeableness on compliance with health precautions during a pandemic?
	H2a: InverseH2: Positive association between ExtraversionAgreeableness and Risk perception.

Compliance.
	
	
	
	Support for H2aH2 would indicate that personality traitspersonalities associated with engagement with the external world and social interactions, attending to positive information, and being sensation-seekingcompliance, compassion, and concern for others lead to seeing pandemic risks to be highermaking everyday decisions that are in compliance with infection control measures.
	

	What is the influence of extraversion on risk perception and compliance during a pandemic?
	H2bH3a: Inverse association between Extraversion and ComplianceRisk perception.


	
	
	
	Support for H2bH3a would indicate that personality traitspersonalities associated with engagement with the external world and social interactions, attending to positive information, and being sensation-seeking lead to less compliance with infection control measures.seeing pandemic risks to be lower.
	

	
	H3: PositiveH3b: Inverse association between AgreeablenessExtraversion and Compliance.
	
	
	
	Support for H3H3b would indicate that personality traitspersonalities associated with engagement with the external world and social compliance, compassion, and concern for othersinteractions, attending to positive information, and being sensation-seeking lead to making everyday decisions that are inless compliance with infection control measures.
	

	How doesWhat is the influence of openness to experience affecton risk perception and compliance during a pandemic?
	H4a: Inverse association between Openness and Risk perception.
	
	
	
	Support for H4a would indicate that personality traitspersonalities associated with unconventional thinking lead to seeing pandemic risks to be higher. TheAn inverse association could indicate that openness leads to more easily accepting a changed world with higher risk. Non-linear relationships could indicate a combination of both mechanisms.
	

	
	H4b: Positive association between Openness and Compliance.
	
	
	
	Support for H4b would indicate that personality traitspersonalities associated with willingness to make changes in their lives lead to making everyday decisions that are in compliance with infection control measures. TheAn inverse association between Openness and Compliance wouldcould indicate that non-conventional thinking may be associated with less trust in government advice.
	

	How doesWhat is the influence of neuroticism affecton risk perception and compliance during a pandemic?
	H5a: Positive association between Neuroticism and Risk perception.
	
	
	
	Support for H5a would indicate that personality traitspersonalities associated with focusfocusing on negative information and tendency to worry leads to seeing pandemic risks to be lower.
	

	
	H5b: Positive association between Neuroticism and Compliance.
	
	
	
	Support for H5b would indicate that personality traitspersonalities associated with fear and anxiety lead to making everyday decisions that are in compliance with infection control measures.
	




[bookmark: _5uqqlxyvod93]Author note
Thanks to members of the PANDRISK research project for discussing the survey design and interpretation. Thanks to all the participantsrespondents that took time to respond to the survey.
The current manuscript has been prepared as part of the PANDRISK research project funded by the Trond Mohn Foundation, project number TMS2020TMT08. These parties have not reviewed the current publication and are not responsible for the accuracy of the results and should not be seen as endorsing the statements in the manuscript.
Contributions
B.S.: Conceptualization, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Writing - original draft. 

E.K.E.: Conceptualization, Formal analysis, Writing - original draft. 

S.B.B.: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Resources, Writing - original draft.



References
Abdellaoui, A., Chen, H.-Y., Willemsen, G., Ehli, E. A., Davies, G. E., Verweij, K. J. H., Nivard, M. G., de Geus, E. J. C., Boomsma, D. I., & Cacioppo, J. T. (2019). Associations between loneliness and personality are mostly driven by a genetic association with Neuroticism. Journal of Personality, 87(2), 386–397. https://doi.org/10.1111/jopy.12397
Adamus, M., Čavojová, V., & Mikušková, E. B. (2022). Fear trumps the common good: Psychological antecedents of vaccination attitudes and behaviour. Acta Psychologica, 227, 103606. https://doi.org/10.1016/j.actpsy.2022.103606
Airaksinen, J., Komulainen, K., Jokela, M., & Gluschkoff, K. (2021). Big Five personality traits and COVID-19 precautionary behaviors among older adults in Europe. Aging and Health Research, 1(4), 100038. https://doi.org/10.1016/j.ahr.2021.100038
Aschwanden, D., Strickhouser, J. E., Sesker, A. A., Lee, J. H., Luchetti, M., Stephan, Y., Sutin, A. R., & Terracciano, A. (2020). Psychological and Behavioural Responses to Coronavirus Disease 2019: The Role of Personality. European Journal of Personality. https://doi.org/10.1002/per.2281
Asselmann, E., Borghans, L., Montizaan, R., & Seegers, P. (2020). The role of personality in the thoughts, feelings, and behaviors of students in Germany during the first weeks of the COVID-19 pandemic. PLOS ONE, 15(11), e0242904. https://doi.org/10.1371/journal.pone.0242904
Barceló, J., & Sheen, G. C.-H. (2020). Voluntary adoption of social welfare-enhancing behavior: Mask-wearing in Spain during the COVID-19 outbreak. PLOS ONE, 15(12), e0242764. https://doi.org/10.1371/journal.pone.0242764
Beus, J. M., Dhanani, L. Y., & McCord, M. A. (2015). A meta-analysis of personality and workplace safety: Addressing unanswered questions. Journal of Applied Psychology, 100(2), 481–498. https://doi.org/10.1037/a0037916
Bish, A., & Michie, S. (2010). Demographic and attitudinal determinants of protective behaviours during a pandemic: A review. British Journal of Health Psychology, 15(4), 797–824. https://doi.org/10.1348/135910710X485826
Bjørkheim, S. B., & Sætrevik, B.Hystad, S. W., & Sætrevik, B. (2024). Relationship between perceived risk and compliance to infection control measures during the first year of a pandemic. Open Science Framework. https://doi.org/10.17605/OSF.IO/2AF9X
Bleidorn, W., Hopwood, C. J., Back, M. D., Denissen, J. J. A., Hennecke, M., Hill, P. L., Jokela, M., Kandler, C., Lucas, R. E., Luhmann, M., Orth, U., Roberts, B. W., Wagner, J., Wrzus, C., & Zimmermann, J. (2021). Personality Trait Stability and Change. Personality Science, 2, 1–20. https://doi.org/10.5964/ps.6009
 (2020, November 14). Nordmenn var mindre redde, men fulgte fortsatt korona-tiltakene i sommer og høst. https://www.forskersonen.no/kronikk-meninger-samfunn/nordmenn-var-mindre-redde-men-fulgte-fortsatt-korona-tiltakene-i-sommer-og-host/1770854
Bogg, T., & Milad, E. (2020). Demographic, personality, and social cognition correlates of coronavirus guideline adherence in a U.S. sample. Health Psychology: Official Journal of the Division of Health Psychology, American Psychological Association, 39(12), 1026–1036. https://doi.org/10.1037/hea0000891
Bogg, T., & Roberts, B. W. (2004). Conscientiousness and health-related behaviors: A meta-analysis of the leading behavioral contributors to mortality. Psychological Bulletin, 130(6), 887–919. https://doi.org/10.1037/0033-2909.130.6.887
Braverman, M. T., & Slater, J. K. (1996). Advances in Survey Research. New Directions for Evaluation.
Brouard, S., Vasilopoulos, P., & Becher, M. (2020). Sociodemographic and Psychological Correlates of Compliance with the COVID-19 Public Health Measures in France. Canadian Journal of Political Science/Revue Canadienne de Science Politique, 53(2), 253–258. https://doi.org/10.1017/S0008423920000335
Bühler, J. L., Orth, U., Bleidorn, W., Weber, E., Kretzschmar, A., Scheling, L., & Hopwood, C. J. (2024). Life Events and Personality Change: A Systematic Review and Meta-Analysis. European Journal of Personality, 38(3), 544–568. https://doi.org/10.1177/08902070231190219
Bults, M., Beaujean, D. J., de Zwart, O., Kok, G., van Empelen, P., van Steenbergen, J. E., Richardus, J. H., & Voeten, H. A. (2011). Perceived risk, anxiety, and behavioural responses of the general public during the early phase of the Influenza A (H1N1) pandemic in the Netherlands: Results of three consecutive online surveys. BMC Public Health, 11(1), 2. https://doi.org/10.1186/1471-2458-11-2
Buss, D. M., & Penke, L. (2015). Evolutionary personality psychology. In M. Mikulincer, P. R. Shaver, M. L. Cooper, & R. J. Larsen (Eds.), APA handbook of personality and social psychology, Volume 4: Personality processes and individual differences. (pp. 3–29). American Psychological Association. https://doi.org/10.1037/14343-001
Carvalho, L. de F., Pianowski, G., & Gonçalves, A. P. (2020). Personality differences and COVID-19: Are extroversion and conscientiousness personality traits associated with engagement with containment measures? Trends in Psychiatry and Psychotherapy, 42(2), 179–184. https://doi.org/10.1590/2237-6089-2020-0029
Chambers, C. D., & Tzavella, L. (2022). The past, present and future of Registered Reports. Nature Human Behaviour, 6(1), Article 1. https://doi.org/10.1038/s41562-021-01193-7
Chan, H. F., Moon, J. W., Savage, D. A., Skali, A., Torgler, B., & Whyte, S. (2021). Can Psychological Traits Explain Mobility Behavior During the COVID-19 Pandemic? Social Psychological and Personality Science, 12(6), 1018–1029. https://doi.org/10.1177/1948550620952572
Clark, C., Davila, A., Regis, M., & Kraus, S. (2020). Predictors of COVID-19 voluntary compliance behaviors: An international investigation. Global Transitions, 2, 76–82. https://doi.org/10.1016/j.glt.2020.06.003
Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Academic press.
Costa, P. T., & McCrae, R. R. (1992). Normal personality assessment in clinical practice: The NEO Personality Inventory. Psychological Assessment, 4(1), 5–13. https://doi.org/10.1037/1040-3590.4.1.5
Croyle, R. T., & Uretsky, M. B. (1987). Effects of mood on self-appraisal of health status. Health Psychology, 6(3), 239–253. https://doi.org/10.1037/0278-6133.6.3.239
Duncan, L. A., Schaller, M., & Park, J. H. (2009). Perceived vulnerability to disease: Development and validation of a 15-item self-report instrument. Personality and Individual Differences, 47(6), 541–546. https://doi.org/10.1016/j.paid.2009.05.001
Ebrahimi, O. V., Johnson, M. S., Ebling, S., Amundsen, O. M., Halsøy, Ø., Hoffart, A., Skjerdingstad, N., & Johnson, S. U. (2021). Risk, Trust, and Flawed Assumptions: Vaccine Hesitancy During the COVID-19 Pandemic. Frontiers in Public Health, 0. https://doi.org/10.3389/fpubh.2021.700213
Edwards, A. L. (1953). The relationship between the judged desirability of a trait and the probability that the trait will be endorsed. Journal of Applied Psychology, 37, 90–93. https://doi.org/10.1037/h0058073
Eldesouky, L. (n.d.). Openness to experience and health: A review of the literature. The Yale Review of Undergraduate Research in Psychology, 5, 24–42.
Entringer, T. M., & Gosling, S. D. (2022). Loneliness During a Nationwide Lockdown and the Moderating Effect of Extroversion. Social Psychological and Personality Science, 13(3), 769–780. https://doi.org/10.1177/19485506211037871
Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for individual differences researchers. Personality and Individual Differences, 102, 74–78. https://doi.org/10.1016/j.paid.2016.06.069
Götz, F. M., Gvirtz, A., Galinsky, A. D., & Jachimowicz, J. M. (2021). How personality and policy predict pandemic behavior: Understanding sheltering-in-place in 54 countries at the onset of COVID-19. American Psychologist, 76(1), 39–49. https://doi.org/10.1037/amp0000740
Halstead, I. N., McKay, R. T., & Lewis, G. J. (2022). COVID-19 and seasonal flu vaccination hesitancy: Links to personality and general intelligence in a large, UK cohort. Vaccine, 40(32), 4488–4495. https://doi.org/10.1016/j.vaccine.2022.05.062
Hampson, S. E., & Friedman, H. S. (2008). Personality and health: A lifespan perspective. In Handbook of personality: Theory and research, 3rd ed (pp. 770–794). The Guilford Press.
Han, H. (2021). Exploring the association between compliance with measures to prevent the spread of COVID-19 and big five traits with Bayesian generalized linear model. Personality and Individual Differences, 176, 110787. https://doi.org/10.1016/j.paid.2021.110787
Hansen, A. C., Farewell, C. V., Jewell, J. S., & Leiferman, J. A. (2023). Exploring Predictors of Social Distancing Compliance in the United States during the COVID-19 Pandemic. Disaster Medicine and Public Health Preparedness, 17, e32. https://doi.org/10.1017/dmp.2021.262
Helse- og omsorgsdepartementet. (2022, February 12). Tidslinje: Myndighetenes håndtering av koronasituasjonen [Tidslinje]. Regjeringen.no; regjeringen.no. https://www.regjeringen.no/no/tema/Koronasituasjonen/tidslinje-koronaviruset/id2692402/
Hill, P. L., & Roberts, B. W. (2011). The role of adherence in the relationship between conscientiousness and perceived health. Health Psychology, 30(6), 797–804. https://doi.org/10.1037/a0023860
Horwood, S., Anglim, J., Bereznicki, H., & Wood, J. K. (2023). Well-being during the coronavirus pandemic: The effect of big five personality and COVID-19 beliefs and behaviors. Social and Personality Psychology Compass, 17(7), e12744. https://doi.org/10.1111/spc3.12744
John, K., & Thomsen, S. L. (2014). Heterogeneous returns to personality: The role of occupational choice. Empirical Economics, 47(2), 553–592. https://doi.org/10.1007/s00181-013-0756-8
Kokkonen, M., & Pulkkinen, L. (2001). Examination of the paths between personality, current mood, its evaluation, and emotion regulation. European Journal of Personality, 15(2), 83–104. https://doi.org/10.1002/per.397
Krosnick, J. A., Narayan, S., & Smith, W. R. (1996). Satisficing in surveys: Initial evidence. New Directions for Evaluation, 1996(70), 29–44. https://doi.org/10.1002/ev.1033
Larsen, R. J., Buss, D. M., Wismeijer, A., Song, J., & van den Bergn, S. (2021). Personality psychology. Domains of knowledge about human nature (3 ed.). McGraw-Hill.
Lauriola, M., & Weller, J. (2018). Personality and Risk: Beyond Daredevils— Risk Taking from a Temperament Perspective. In M. Raue, E. Lermer, & B. Streicher (Eds.), Psychological Perspectives on Risk and Risk Analysis: Theory, Models, and Applications (pp. 3–36). Springer International Publishing. https://doi.org/10.1007/978-3-319-92478-6_1
Lee, K., & Ashton, M. C. (2008). The HEXACO Personality Factors in the Indigenous Personality Lexicons of English and 11 Other Languages. Journal of Personality, 76(5), 1001–1054. https://doi.org/10.1111/j.1467-6494.2008.00512.x
Lewis, L. M., Dember, W. N., Schefft, B. K., & Radenhausen, R. A. (1995). Can experimentally induced mood affect optimism and pessimism scores? Current Psychology, 14(1), 29–41. https://doi.org/10.1007/BF02686871
Lin, F.-Y., & Wang, C.-H. (2020). Personality and individual attitudes toward vaccination: A nationally representative survey in the United States. BMC Public Health, 20(1), 1759. https://doi.org/10.1186/s12889-020-09840-w
Ludeke, S. G., Vitriol, J. A., Larsen, E. G., & Gensowski, M. (2021). Personality in a pandemic: Social norms moderate associations between personality and social distancing behaviors. Personality and Individual Differences, 177, 110828. https://doi.org/10.1016/j.paid.2021.110828
Mongey, S., Pilossoph, L., & Weinberg, A. (2021). Which workers bear the burden of social distancing? The Journal of Economic Inequality, 19(3), 509–526. https://doi.org/10.1007/s10888-021-09487-6
Montag, C., & Panksepp, J. (2017). Primary Emotional Systems and Personality: An Evolutionary Perspective. Frontiers in Psychology, 8. https://www.frontiersin.org/articles/10.3389/fpsyg.2017.00464
Moore, D. W. (2002). Measuring New Types of Question-Order Effects: Additive and Subtractive. The Public Opinion Quarterly, 66(1), 80–91.
Munafò, M. R., Nosek, B. A., Bishop, D. V. M., Button, K. S., Chambers, C. D., Percie du Sert, N., Simonsohn, U., Wagenmakers, E.-J., Ware, J. J., & Ioannidis, J. P. A. (2017). A manifesto for reproducible science. Nature Human Behaviour, 1(1), Article 1. https://doi.org/10.1038/s41562-016-0021
Murphy, J., Vallières, F., Bentall, R. P., Shevlin, M., McBride, O., Hartman, T. K., McKay, R., Bennett, K., Mason, L., Gibson-Miller, J., Levita, L., Martinez, A. P., Stocks, T. V. A., Karatzias, T., & Hyland, P. (2021). Psychological characteristics associated with COVID-19 vaccine hesitancy and resistance in Ireland and the United Kingdom. Nature Communications, 12(1), 29. https://doi.org/10.1038/s41467-020-20226-9
Nelson, L. D., Simmons, J., & Simonsohn, U. (2018). Psychology’s Renaissance. Annual Review of Psychology, 69(1), 511–534. https://doi.org/10.1146/annurev-psych-122216-011836
Nettle, D. (2005). An evolutionary approach to the extraversion continuum. Evolution and Human Behavior, 26(4), 363–373. https://doi.org/10.1016/j.evolhumbehav.2004.12.004
Nofal, A. M., Cacciotti, G., & Lee, N. (2020). Who complies with COVID-19 transmission mitigation behavioral guidelines? PLOS ONE, 15(10), e0240396. https://doi.org/10.1371/journal.pone.0240396
Noguchi, K., Gohm, C. L., & Dalsky, D. J. (2006). Cognitive tendencies of focusing on positive and negative information. Journal of Research in Personality, 40(6), 891–910. https://doi.org/10.1016/j.jrp.2005.09.008
omsorgsdepartementet, H.Pallant, J. (2020). SPSS Survival Manual: A step by step guide to data analysis using IBM SPSS (7th ed.). Routledge. https://doi.org/10.4324/9781003117452
Panish, A. R., Ludeke, S. G., & Vitriol, J. A. (2023). Big five personality and COVID-19 beliefs, behaviors, and vaccine intentions: The mediating role of political ideology. Social and Personality Psychology Compass, 17(12), e12885. https://doi.org/10.1111/spc3.12885
 (2022, February 12). Tidslinje: Myndighetenes håndtering av koronasituasjonen [Tidslinje]. Regjeringen.no; regjeringen.no. https://www.regjeringen.no/no/tema/Koronasituasjonen/tidslinje-koronaviruset/id2692402/
Paulhus, D. L., & Williams, K. M. (2002). The Dark Triad of personality: Narcissism, Machiavellianism, and psychopathy. Journal of Research in Personality, 36(6), 556–563. https://doi.org/10.1016/S0092-6566(02)00505-6
Rammstedt, B., & John, O. P. (2007). Measuring personality in one minute or less: A 10-item short version of the Big Five Inventory in English and German. Journal of Research in Personality, 41(1), 203–212. https://doi.org/10.1016/j.jrp.2006.02.001
Roberts, B. W., Lejuez, C., Krueger, R. F., Richards, J. M., & Hill, P. L. (2014). What is conscientiousness and how can it be assessed? Developmental Psychology, 50, 1315–1330. https://doi.org/10.1037/a0031109
Rudolph, C. W., & Zacher, H. (2023). Individual differences and changes in personality during the COVID-19 pandemic. Social and Personality Psychology Compass, 17(7), e12742. https://doi.org/10.1111/spc3.12742
Sætrevik, B. (2021). Realistic Expectations and Prosocial Behavioural Intentions to the Early Phase of the COVID-19 Pandemic in the Norwegian Population. Collabra: Psychology, 7(18698). https://doi.org/10.1525/collabra.18698
Sætrevik, B., Bærøe, K., Carlsen, B., & Bjørkheim, S. B. (2021). Nordmenn stolte på myndighetenes informasjon og tiltak i starten av koronapandemien. Tidsskrift for velferdsforskning, 24(02), 1–16. https://doi.org/10.18261/issn.2464-3076-2021-02-06
Sætrevik, B., & Bjørkheim, S. B. (2020, November 14). Nordmenn var mindre redde, men fulgte fortsatt korona-tiltakene i sommer og høst. https://forskersonen.no/a/1770854
Sætrevik, B., & Bjørkheim, S. B. (2022). Motivational factors were more important than perceived risk or optimism for compliance to infection control measures in the early stage of the COVID-19 pandemic. PLOS ONE, 17(9), e0274812. https://doi.org/10.1371/journal.pone.0274812
Schmeisser, Y., Renström, E. A., & Bäck, H. (2021). Who Follows the Rules During a Crisis?—Personality Traits and Trust as Predictors of Compliance With Containment Recommendations During the COVID-19 Pandemic. Frontiers in Political Science, 3. https://www.frontiersin.org/articles/10.3389/fpos.2021.739616
Sharpe, J. P., Martin, N. R., & Roth, K. A. (2011). Optimism and the Big Five factors of personality: Beyond Neuroticism and Extraversion. Personality and Individual Differences, 51(8), 946–951. https://doi.org/10.1016/j.paid.2011.07.033
Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2021). Pre-registration: Why and How. Journal of Consumer Psychology, 31(1), 151–162. https://doi.org/10.1002/jcpy.1208
Strickhouser, J. E., Zell, E., & Krizan, Z. (2017). Does personality predict health and well-being? A metasynthesis. Health Psychology, 36(8), 797–810. https://doi.org/10.1037/hea0000475
Tate, C., Kumar, R., Murray, J. M., Sanchez-Franco, S., Sarmiento, O. L., Montgomery, S. C., Zhou, H., Ramalingam, A., Krupka, E., Kimbrough, E., Kee, F., & Hunter, R. F. (2022). The personality and cognitive traits associated with adolescents’ sensitivity to social norms. Scientific Reports, 12(1), Article 1. https://doi.org/10.1038/s41598-022-18829-x
van der Pligt, J. (1998). Perceived risk and vulnerability as predictors of precautionary behaviour. British Journal of Health Psychology, 3(1), 1–14. https://doi.org/10.1111/j.2044-8287.1998.tb00551.x
van der Weerd, W., Timmermans, D. R., Beaujean, D. J., Oudhoff, J., & van Steenbergen, J. E. (2011). Monitoring the level of government trust, risk perception and intention of the general public to adopt protective measures during the influenza A (H1N1) pandemic in the Netherlands. BMC Public Health, 11(1), 575. https://doi.org/10.1186/1471-2458-11-575
Webster, G. D., Howell, J. L., Losee, J. E., Mahar, E. A., & Wongsomboon, V. (2023). Openness relates to COVID-19 vaccination rates across 48 United States but politics trump personality. Social and Personality Psychology Compass, 17(8), e12787. https://doi.org/10.1111/spc3.12787
Weinstein, N. D. (2000). Perceived probability, perceived severity, and health-protective behavior. Health Psychology, 19(1), 65–74. https://doi.org/10.1037/0278-6133.19.1.65
Willroth, E. C., Smith, A. M., Shallcross, A. J., Graham, E. K., Mroczek, D. K., & Ford, B. Q. (2021). The Health Behavior Model of Personality in the Context of a Public Health Crisis. Psychosomatic Medicine, 83(4), 363. https://doi.org/10.1097/PSY.0000000000000937
Witte, K., & Allen, M. (2000). A Meta-Analysis of Fear Appeals: Implications for Effective Public Health Campaigns. Health Education & Behavior, 27(5), 591–615. https://doi.org/10.1177/109019810002700506
Zajenkowski, M., Jonason, P. K., Leniarska, M., & Kozakiewicz, Z. (2020). Who complies with the restrictions to reduce the spread of COVID-19?: Personality and perceptions of the COVID-19 situation. Personality and Individual Differences, 166, 110199. https://doi.org/10.1016/j.paid.2020.110199
Zettler, I., Schild, C., Lilleholt, L., Kroencke, L., Utesch, T., Moshagen, M., Böhm, R., Back, M. D., & Geukes, K. (2022). The Role of Personality in COVID-19-Related Perceptions, Evaluations, and Behaviors: Findings Across Five Samples, Nine Traits, and 17 Criteria. Social Psychological and Personality Science, 13(1), 299–310. https://doi.org/10.1177/19485506211001680
Zuckerman, M., & Kuhlman, D. M. (2000). Personality and Risk-Taking: Common Bisocial Factors. Journal of Personality, 68(6), 999–1029. https://doi.org/10.1111/1467-6494.00124

