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The ongoing pandemic of COVID-19 has already had serious worldwide health, socio-economic, political, and educational consequences. In the present study, we investigated what factors can motivate young adults to comply with the recommended preventive measures against coronavirus infection. Even though young people are less likely to suffer severe medical consequences from the virus, they can still transmit it to more vulnerable individuals. Surprisingly, we found no significant effects of previously successful experimental manipulations (e.g., enhancing self-efficacy, and visual aids) that aimed to improve risk understanding and impact COVID-19 related behavioral intentions. Instead, intentions toward preventive behaviors were predicted by self-reported worry, perceived controllability of the pandemic, and risk perception. Interestingly, worry about health, and worry about restricting personal freedom predicted behavioral intentions in diverging directions. In particular, participants who were worried about health, were more willing to obey strict hygiene and social distancing restrictions. In contrast, participants who were worried about personal restrictions, were less ready to adopt these preventive actions.
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INTRODUCTION

The ongoing pandemic of coronavirus disease 2019 (COVID-19) caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has already had serious worldwide health, socio-economic, political, and educational consequences (European Commission, 2020; Van Bavel et al., 2020; World Health Organization, 2020). Even though governments around the world adopted different response strategies to tackle the pandemic, at some stage most countries either enforced or encouraged policies targeting preventive behaviors such as social distancing (Petherick et al., 2020). These included, among others, school and restaurant closures, working from home, or not going out unless absolutely necessary, all aimed at avoiding physical contact and transmission of the virus.

Data show that the elderly and those with chronic diseases are the groups most vulnerable to the virus (Zheng et al., 2020), whereas young people in good health generally tend not to suffer severe consequences if infected. However, young people’s collaboration in the efforts to stop the virus from spreading is essential because they can be transmission vectors. Initial data from Italy collected at the height of the pandemic indicate that, albeit compliance with preventive behaviors was high overall, younger adults (<40) reported lower compliance (Barari et al., 2020; a non-peer-reviewed preprint). This was especially the case for keeping physical distance from others and washing hands more frequently. Similar results—lower self-reported compliance with COVID-19 preventive behavior among younger adults—were also observed in the United Kingdom (Fancourt et al., 2020). These results suggest that age-targeted messages may be needed to increase compliance (Utych and Fowler, 2020) and that research identifying factors that can help increase compliance with preventive behaviors among younger people is needed.


Factors Influencing Risk Perception and Behavioral Intentions Toward Preventive Behaviors

People’s behavior under threat may depend on how they perceive risk (e.g., Brewer et al., 2007). Following models developed earlier by Slovic (1987, 2016), we define risk perception in terms of the subjective, intuitive judgment that people make about risk with regard to its size and multidimensional nature. A bulk of research from the field of Judgment and Decision Making (see for a review, Loewenstein et al., 2001; Slovic, 2013; Keren and Wu, 2015; Lerner et al., 2015; Zaleskiewicz and Traczyk, 2020) demonstrated that various factors (e.g., cognitive or emotional) might influence the perception of risk, which means that risk perception is constructed as a general view people have about the severity of danger and is determined by affect, prior experience, and simple evaluations of threats/benefits, among others. Additionally, risk perception is a crucial predictor of preventive behaviors. For example, Bruine De Bruin and Bennett (2020) showed that individuals who perceived risk related to COVID-19 as higher (i.e., higher chances for SARS-CoV-2 infection and infection fatality) declared that they were more likely to implement protective behaviors. In the present research, we aimed to explore potential mechanisms that may underlie risk perception and behavioral intentions toward COVID-19 in young adults. We based our predictions on the risk-as-feelings hypothesis (Loewenstein et al., 2001) as the main theoretical model describing the role of various factors in risk perception and behavior under risk. Within this model, risk-related behavior results from a dynamic interplay between cognitive evaluations and feelings that arise from anticipated outcomes, subjective probabilities as well as other factors such as vividness of a threat (e.g., vividness of mental images of risk). We review these risk-related factors in the following sections.


Affect

Different decision-making models have indicated that one of the factors that has the capacity to regulate risk perception is affect (Loewenstein et al., 2001; Bechara and Damasio, 2005; Pfister and Böhm, 2008; Mohr et al., 2010; Lempert and Phelps, 2013; Lerner et al., 2015; Parrott, 2017; Zaleskiewicz and Traczyk, 2020). Lerner et al. (2015) even proposed that “emotions are, for better or worse, the dominant driver of most meaningful decisions in life” (p. 801). The popular psychological approach to the understanding of risk perception—psychometric paradigm (Fischhoff et al., 1978; Slovic et al., 1982; Slovic, 1987; Weber, 2017; Visschers and Siegrist, 2018)—suggests that perceived risk can be represented by two dimensions which are named “unknown risk” and “dread risk,” with the latter being associated with emotions. The more fear people experience when being exposed to risk, the more they tend to judge risk as higher (Slovic, 1987; Marris et al., 1997; Siegrist et al., 2005). In an independent stream of research, Lerner and Keltner (2000, 2001) found that both dispositional and incidentally evoked fear was related to higher risk estimations, which further supports the idea that risk perception may be driven by affective influences. Moreover, the strength of worry has been shown to be positively related to risk estimation for different types of risk (e.g., health risk, environmental risk, and financial risk; Holtgrave and Weber, 1993; Koonce et al., 2005; Weber and Stern, 2011) as well as preventive behaviors, such as buying insurance against natural disasters (Zaleskiewicz et al., 2002; Sobkow et al., 2017).

Having all these effects in mind, we expected that both people’s perceptions of threats related to the COVID-19 pandemic and their protective actions would be predicted by the affective factor of worry. More precisely, we hypothesized that when people report more worry when thinking about the pandemic, they tend to provide higher risk estimations and declare a stronger need to undertake protective behaviors. However, negative emotions such as fear or worry could also have negative consequences in case of dealing with a disaster. For example, previous research indicated that people experiencing fear and uncertainty (such as COVID-19 outbreak) tend to buy more things than usual (i.e., panic buying, Arafat et al., 2020; Lins and Aquino, 2020; Sim et al., 2020). Moreover, based on the recent research by Peters et al. (unpublished; see also Peters, 2020), which showed that obsessing over daily coronavirus statistics might be counterproductive, we hypothesized that statistics stalking would be positively related to worry and panic buying.



Mental Imagery

Theoretical models (Lang, 1979; Loewenstein et al., 2001; Ji et al., 2016) accompanied by empirical evidence (Peters and Slovic, 1996; Holmes and Mathews, 2005, 2010; Leiserowitz, 2005) have pointed at mental imagery as one of the sources of emotions in judgment and decision making. Recent research had documented that when people produced more vivid, negative mental images associated with risk, they tended to estimate risk as higher and that the relation between negative mental imagery and risk perception was mediated by feelings of stress (Traczyk et al., 2015; Sobkow et al., 2016). However, less attention was paid to the potential role of positive mental imagery in the risk-appraisal process. Risky or uncertain situations may be seen not only as a source of threat, but also as a chance to gain some benefits (Weber et al., 2002); therefore, they have the capacity to reinforce the production of not only negative but also positive mental images. For example, in the context of the pandemic, people can imagine themselves as suffering severe health consequences (negative mental imagery) but also as strengthening relations within their families because of staying at home (positive mental imagery). It is suggested (Van Bavel et al., 2020) that using a positive frame may relieve negative emotions and educate the public in case of the COVID-19 pandemic. However, potentially, the easiness with which people create positive imagery can be seen as a factor that hampers their need to undertake protective actions because it promotes more optimistic views of the future and endorses approach motivation (Escalas and Luce, 2003; Armitage and Reidy, 2008). Even if positive imagery of living under the pandemic crisis may have some beneficial side effects for undertaking protective behaviors (i.e., people should be more willing to stay at home if they create positive mental images of spending more time with their relatives), we do believe that in most cases it would increase unreasonable behaviors, as a result of strengthening highly (sometimes unrealistically) optimistic perception of the situation. Importantly, recent research (Kulesza et al., 2020) demonstrated that the effect of unrealistic optimism regarding chances of being infected with SARS-CoV-2 was especially pronounced in young adults (students) in comparison to healthcare professionals.

In the present project, we encouraged one randomly selected group of participants to create positive mental images related to the COVID-19 pandemic to investigate their impact on risk perception. We hypothesized that imagining positive consequences of the pandemic would decrease negative affect, but also that it would be linked to lower risk estimations and intentions toward preventive behaviors (in comparison to a control condition). We would like to note that our participants were not asked to simply prepare a list of potential consequences of being exposed to a threat (i.e., listing and assessing consequences is typically used in the decision-making research), but to create a vivid visual (and positive, in this case) representation of what may happen to them.



Controllability and Self-Efficacy

Cognitive evaluations and risk-related feelings may also be driven by characteristics of a specific threat, such as its controllability (Loewenstein et al., 2001). Slovic (1987) argued that a perceived lack of control (along with being catastrophic or having fatal consequences) is highly correlated with a “dread risk”—an emotional dimension of risk perception. Nevertheless, other research (e.g., Fischhoff et al., 1978; Siegrist et al., 2005) suggested that uncontrollability is also related to a cognitive dimension such as “unknown risk”/“unobservable hazards” (along with involuntariness or newness). Controllability could be considered not only as a factor shaping risk perception, but also as a tool that might be used to design effective interventions aimed to influence preventive behaviors. In particular, Bandura (1982, p. 126) argued that controllability and predictability “are conducive to the enhancement of self-percepts of efficacy” and high self-efficacy—“judgments of how well one can execute courses of action required to deal with prospective situations” (Bandura, 1982, p. 122)—is beneficial for performance in various domains such as health (Bandura, 1982, 1990; Luszczynska et al., 2009; Gwaltney et al., 2013), business (Stajkovic and Luthans, 1998; Miao et al., 2017), and sport (Moritz et al., 2000). Moreover, fear appeals (persuasive messages that arouse fear) are found to be effective (led to behavioral changes) only when individuals feel capable of dealing with the threat (Witte and Allen, 2000). That is, when people experience intense fear but feel helpless, such appeals could provoke defensive responses.

In the present project, besides measuring subjective controllability of the pandemic and perceived effectiveness of social distancing, we introduced an experimental manipulation of state self-efficacy. One randomly selected group of participants was encouraged to describe what measures they could take to protect themselves and their families from the negative consequences related to the COVID-19 pandemic. We hypothesized that thinking about what people could do to protect themselves or their families would reduce negative emotions, increase controllability, and increase intentions toward preventive behaviors (in comparison to a control condition).



Numeracy

According to the risk-as-feelings hypothesis (Loewenstein et al., 2001), cognitive evaluations and risk-related feelings might also be influenced by subjective probabilities associated with a threat. However, many people, including those well-educated, experience difficulties when faced with numerical information (Lipkus et al., 2001) such as SARS-CoV-2 cases or infection fatality. Those who properly understand statistical and probability information and use it appropriately in everyday contexts—individuals with high statistical numeracy—are usually more risk literate (Cokely et al., 2018). They better understand and evaluate risks, what can result in generally better decisions in various domains, from health to finance (Reyna et al., 2009; Cokely et al., 2018; Garcia-Retamero et al., 2019; Sobkow et al., 2020a). Several psychological mechanisms may underlie better performance of people with high numeracy. These mechanisms are not limited to performing mathematical operations; such individuals often use elaborate heuristics search (Cokely and Kelley, 2009), deliberate more on decision problems, are more consistent in processing probabilities (Traczyk et al., 2020), and have a more accurate evaluation of their judgments (Ghazal et al., 2014), as well as search for more information (Ashby, 2017; Traczyk et al., 2018a). Finally, they adaptively change the strategy based on the structure of decision problem (Traczyk et al., 2018b) and use affect as an important clue in the decision-making process, when it is related to decision problem (Peters et al., 2006; Petrova et al., 2014), but not when it is incidental (Traczyk and Fulawka, 2016).

In addition, recent research demonstrated that numeracy is not a unitary construct (Peters and Bjälkebring, 2015; Sobkow et al., 2020b). Different components of numeracy such as subjective numeracy (preference for numerical format and confidence with numbers) or approximate numeracy (an ability to perceive and manipulate numerosities and to map symbolic numbers to magnitudes) might predict distinct decision outcomes from statistical numeracy. We hypothesized that different types of numeracy would be related to COVID-19 forecasts, risk perception, and intentions toward preventive behaviors.



Visual Aids

One of the methods that could help people (especially those with low numeracy) better comprehend risk is based on a presentation of numerical information in the form of simple graphical representations of numerical expressions—visual aids. These visual aids might have a form of icon arrays, bar and line charts, and others (Ancker et al., 2006; Spiegelhalter et al., 2011; Hildon et al., 2012). Visual aids have long been known to confer benefits when communicating risk information about health (Zikmund-Fisher et al., 2008; Gaissmaier et al., 2012; Garcia-Retamero et al., 2020), promoting consideration of beneficial treatments despite side effects (Waters et al., 2007), informing patients’ decisions about effective medical interventions and their influence on the quality of life (Brundage et al., 2005), and increasing the probability of health-promoting behaviors (Garcia-Retamero and Cokely, 2011). Importantly, visual aids were also found to be effective in the context of the Ebola epidemic in 2014 in the United States: individuals who received visual aids showing the risk of getting infected with Ebola and the risk of dying once infected, reported more accurate risk comprehension, which also translated into reduced fear and healthier behavioral intentions (Petrova, 2016).

However, not all visual aids are equally effective. Visual aids tend to provide an efficient means of risk communication when they are transparent (Garcia-Retamero and Cokely, 2013, 2017)—that is, when they promote representative (or unbiased) risk understanding and evaluation. Generally, this transparency means that the elements of the visual aid are well defined, and they accurately and clearly represent the essential risk information by making part-to-whole relationships in the data visually available and comparable (Garcia-Retamero and Cokely, 2017).

In the present research, we designed two visual aids: one representing the cumulative number of SARS-CoV-2 cases in a single country (Poland) and another one showing statistics from different countries (including Poland). We hypothesized that both types of visual aids would improve risk understanding (in comparison to a control condition in which participants received no visual aid)—that is, participants receiving a visual aid would provide better estimates and forecasts of SARS-CoV-2 cases in Poland. Moreover, a visual aid showing statistics from different countries would improve estimates and forecasts of SARS-CoV-2 cases compared to the visual aid condition reporting only data in Poland.



Aims of the Study

Informed by the risk-as-feelings framework (Loewenstein et al., 2001), the aim of the current study was to test what psychological factors may predict people’s intentions toward COVID-19 preventive behaviors and other outbreak responses. We explored the role of individual differences (i.e., statistical, approximate, and subjective numeracy) as well as emotional and cognitive factors (e.g., controllability and risk perception, worry elicited by COVID-19 pandemic: related to health, restrictions, and financial consequences). We also tested whether different interventions (i.e., boosting self-efficacy, evoking positive mental images of pandemic consequences, introducing visual aids related to one country and in comparison to other countries) could influence the willingness to take preventive measures against SARS-CoV-2 for a longer period of time.



MATERIALS AND METHODS


Participants

Two hundred and fifty-three students from Poland completed an online questionnaire (Mage = 29.2, SDage = 9.3, Mdn = 26.0; 221 females; 65 participants had children; 61 participants lived with older or chronically ill persons; 162 participants were employed, and 111 of them could work online). Participants took part in the study in exchange for credit points (only data from participants who completed the whole procedure were taken into account in the analyses). Participation in the study was voluntary, and participants gave informed consent before the study. The study protocol was approved by the departmental Ethical Committee.



Measures


Individual Differences

Participants completed measures of individual differences in multiple numeric competencies: statistical numeracy, subjective numeracy, and approximate numeracy that were found to be important predictors of decision outcomes (Peters and Bjälkebring, 2015; Sobkow et al., 2020a, b). This measurement was administered about 14 days before the main study.


Statistical Numeracy

Statistical numeracy was measured by the 4-item Berlin Numeracy Test (BNT; Cokely et al., 2012). The items involved tasks measuring understanding of statistics and probability (e.g., “Imagine we are throwing a five-sided die 50 times. On average, out of these 50 throws how many times would this five-sided die show an odd number?”). Possible scores on the test ranged from 0 to 4 points, with higher scores indicating higher statistical numeracy (McDonald’s ω = 0.59).



Subjective Numeracy

Subjective numeracy was measured by the 8-item subjective numeracy scale (McDonald’s ω = 0.87; Fagerlin et al., 2007). Participants answered each question using a 6-point scale to assess their perceived numerical abilities (e.g., “How good are you at working with percentages?”) and preference for numerical information (e.g., “How often do you find numerical information to be useful?”).



Approximate Numeracy

We used a symbolic-number mapping task adopted from previous research (Opfer and Siegler, 2007; Sobkow et al., 2019) to measure approximate numeracy (McDonald’s ω = 0.92). In this task, participants were asked to place a target value on a number line anchored from 0 to 1,000 using a movable slider. We used 22 numbers (i.e., 2, 5, 18, 34, 56, 78, 100, 122, 147, 150, 163, 179, 246, 366, 486, 606, 722, 725, 738, 754, 818, and 938) following those proposed by Opfer and Siegler (2007). Each number was shown in a separate trial presented in random order. At the beginning of each trial, the slider was placed on the left-hand end of the number line (the location of 0). The target number was presented above it. For each participant and each trial, we calculated the absolute deviance from the target number (e.g., if the target number was 16 and a participant placed the slider on 18, the deviance score was 2). Then, we applied a logarithmic transformation to these scores (because of a right-skewed distribution), averaged them across all 22 trials. The measure was recoded in a way that higher scores indicated higher approximate numeracy.



Interventions

Participants were randomly assigned to one of five experimental conditions: (1) the control condition, (2) the enhance self-efficacy condition, (3) the positive mental images related to COVID-19 pandemic condition, (4) the visual aid condition receiving a visual aid showing the cumulative number of SARS-CoV-2 cases in Poland, and (5) the visual aid condition receiving a visual aid showing the cumulative number of SARS-CoV-2 cases in Poland in comparison to other countries (i.e., Spain, South Korea, Germany, Norway, and Japan).

We conducted sensitivity analysis with G∗Power (Faul et al., 2009). It showed that for a linear regression model, assuming alpha 0.05 and power 0.80, 17 total predictors, and 4 tested predictors (i.e., dummy variables representing the interventions), with the obtained sample size, the study could detect a small effect size of about R2 = 0.045.


Self-Efficacy Condition

In this condition, participants were asked to describe what measures they could take to protect themselves and their families from the negative consequences related to COVID-19 pandemic. They were prompted to describe at least three measures.



Positive Mental Imagery Condition

In this condition, participants were asked to imagine and describe potential positive consequences of the COVID-19 pandemic (e.g., there will be a reduced number of flu cases, because of more frequent hand washing; people will be more willing to help each other, and their social attitudes will positively change). They were prompted to describe at least three positive consequences.



Visual Aid 1 (Poland) Condition

In this condition, participants were asked to investigate a graph presenting the cumulative number of SARS-CoV-2 cases in Poland (Figure 1) since the first patient has received a positive test. The data on the graph was updated each day of the study based on the Johns Hopkins University repository (see text footnote 1).


[image: image]

FIGURE 1. Sample visual aid showing the cumulative number of SARS-CoV-2 cases in Poland (y-axis) in consecutive days since the first patient has received a positive test (x-axis). Descriptions on the figure are in Polish as they were presented to participants.




Visual Aid 2 (Several Countries) Condition

In this condition, participants were asked to investigate a graph showing the cumulative number of SARS-CoV-2 cases in Poland in comparison to other countries (i.e., Spain, South Korea, Germany, Norway, Japan) since the 100th case (Figure 2). The data on the graph was also updated each day of the study based on the Johns Hopkins University repository1. Moreover, participants received information that countries could differ in terms of the time when protective measures were implemented (e.g., closing public facilities), the number of tests, and the behavior of people (e.g., related to obeying social distancing and hygiene recommendations). Such differences could influence the development of pandemic in a particular country.
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FIGURE 2. Sample visual aid showing the cumulative number of SARS-CoV-2 cases (y-axis) in Poland (red line) in comparison to other countries (Spain—yellow line, Germany—black line, South Korea—pink line, Norway—blue line, Japan—green line) in consecutive days since the 100th patient with a positive test in each country (x-axis). Descriptions on the figure are in Polish as they were presented to participants.




Psychological Responses to COVID-19

Participants completed several measures of psychological responses to the COVID-19 pandemic, covering a broad spectrum of human functioning: cognitive, emotional, motivational, and behavioral.


Intentions Toward Preventive Behaviors

Participants were asked to indicate to what extent they would be willing to take various preventive measures in a longer period of time (e.g., 3 months) using a 7-point scale (1—not at all willing to do it, 7—very willing to do it). The scale contained 21 items covering various measures such as “avoid going to bars or restaurants,” “avoid entering crowded public spaces (e.g., somewhere where there is a queue of people),” “frequently wash hands thoroughly (with soap for at least 30 seconds),” or “disinfect handles, smartphones, etc.” (McDonald’s ω = 0.90).



Emotional Responses to COVID-19

Participants were asked to indicate how they felt while thinking about COVID-19 using a 9-point scale (1—not at all, 9—very much) and a list of six adjectives: assured, hopeful, relieved, anxious, afraid, and worried (Garcia-Retamero and Cokely, 2011; Petrova et al., 2015; Petrova, 2016). These questions were combined into a single index with higher scores indicating more positive emotions (McDonald’s ω = 0.85).



Sources of Worry About COVID-19 Pandemic

Participants were asked to indicate to what extent they were worried about twenty issues regarding the COVID-19 pandemic using a 7-point scale (1—not at all, 7—very much). Results of the principal component analysis with varimax rotation indicated that there were three components related to different sources of worry about the COVID-19 pandemic. The first component (i.e., worry about health) consisted of 10 items (McDonald’s ω = 0.90) and captured feelings of worry driven by possible health problems related to COVID-19 (e.g., “being hospitalized,” “being sick”). The second component (i.e., worry about restrictions) consisted of six items (McDonald’s ω = 0.77) and described feelings of worry related to perceived social restrictions during COVID-19 (e.g., “being unable to travel,” “being unable to meet friends”). The third component consisted of four items (McDonald’s ω = 0.74) and was related to personal and macroeconomic financial consequences of COVID-19 (e.g., “being unable to work” and “being worried about the rise in unemployment rates”).



Panic Buying

Participants were asked to estimate how many items (such as toilet paper, bottles of water, bags of pasta) they have stored at home. Moreover, they were asked to answer how much cash they have stored at home (1–less than usual, 5–more than usual). Because of different response scales, answers for each item were z-scored and then averaged into a single index (McDonald’s ω = 0.56).



Statistics Stalking

Participants indicated how often they search for new statistics about COVID-19 pandemic (1—never, 2—once a week, 3—few times a week, 4—once a day, 5—few times a day). This measure was inspired by recent research by Peters et al. (unpublished; see also Peters, 2020) that suggested obsessing over daily coronavirus statistics might be counterproductive.



Controllability

Participants completed four questions related to the perception of controllability of the pandemic threat (e.g., “I think that strict compliance with hygiene and social distancing rules makes sense,” “I feel that I can influence whether the members of my family or I get COVID-19,” “People have no influence on the course of the epidemic” [reversed]) using a 7-point scale (1—completely disagree, 7—completely agree). However, after careful inspection of responses, we decided to drop one question (“The epidemic is unpredictable. It is not known how long it will take and how many deaths there will be”). This item was rather related to the threat being perceived as unpredictable (but not necessarily uncontrollable) and it was not related to other items in the scale (dropping this item did not change the general pattern of results obtained in this study). The remaining three questions were combined into a single index (McDonald’s ω = 0.51).



Risk Perception of COVID-19

Participants answered five questions related to the perception of risk associated with the COVID-19 outbreak (e.g., “How do you estimate chances that a virus will negatively influence you or your family health?,” “Is this virus a real threat?”) using 5-point scales. These questions were combined into a single index (McDonald’s ω = 0.81). We hypothesized that risk perception would be negatively related to emotional responses to the COVID-19 pandemic and to controllability.



COVID-19 Pandemic Forecasts

We asked participants to estimate the current number of SARS-CoV-2 cases in Poland. We specified that we were interested in estimates of the total number of people in Poland who were officially tested and got a positive SARS-CoV-2 result from the first case to the day when the study was taken. Next, each participant was asked to estimate how many people in Poland were going to be test positive with SARS-CoV-2, 1, 2, 3, and four weeks from the day the participant completed the online study. We highlighted that participants had to estimate a cumulative number of cases (i.e., the number of all SARS-CoV-2 cases in Poland that will be announced by the Ministry of Health).

To measure the accuracy of individual estimates of SARS-CoV-2 cases, we calculated to what extent each participant’s estimates deviated from the actual number of cases in Poland. First, we modeled the dynamics of SARS-CoV-2 (i.e., the baseline model) in the period from the beginning of the current study (i.e., March 26th, 2020) to the last estimate, 4 weeks after data collection (i.e., April 25th, 2020). An increase in SARS-CoV-2 cases was the best described by a linear model (y = 726.060 + 348.267 ∗ day; R2 = 0.997, p < 0.001). Second, we fitted individual linear models predicting SARS-CoV-2 cases using participants’ estimates. These models were fitted separately for each participant. Next, to get a measure of the accuracy of individual forecasts for each participant, we calculated the sum of squares of the deviations of every individual model from the baseline model (i.e., the actual number of cases in Poland). This resulted in a measure of dispersion between the baseline and individual models, with higher values indicating higher deviations of individual models from the baseline model. Finally, the measure was log-transformed because of its right-skewed distribution.



Perceived Effectiveness of Social Distancing

Apart from providing estimates of SARS-CoV-2 cases, participants were also instructed to estimate how many people were going to test positive for SARS-CoV-2 in Poland, 1, 2, 3, and 4 weeks after that point in time, if the majority of people in Poland followed (i.e., optimistic condition) or did not follow (i.e., pessimistic condition) the recommended hygiene and social distancing rules (e.g., whether they thought they were going to stay at their home). For each participant and week, we subtracted optimistic estimates from pessimistic estimates. We then averaged the output variables over the 4 weeks. The measure was log-transformed because of its right-skewed distribution, with higher values indicating higher perceived effectiveness of social distancing.



Procedure

In a pretest study conducted 2 weeks before the main online experiment, participants completed three measures of individual differences in multiple numeric competencies: statistical numeracy (Cokely et al., 2012), approximate numeracy (Peters and Bjälkebring, 2015; Sobkow et al., 2019; Sobkow et al., 2020b), and subjective numeracy (Fagerlin et al., 2007).

During the main experiment (conducted from March 26th to March 28th2), participants completed a questionnaire asking about demographics (age, sex, number of children, and employment status). Participants were then randomly assigned to one of the five experimental conditions described above, and they were asked to: (1) estimate the actual number of SARS-CoV-2 cases in Poland, (2) forecast the number of SARS-CoV-2 cases for consecutive 4 weeks, and (3) provide optimistic as well as pessimistic estimates of SARS-CoV-2 cases. Finally, participants completed other COVID-19 related measures in random order, including intentions toward preventive behaviors, emotional responses to the COVID-19 pandemic, sources of worry about the COVID-19 pandemic, panic buying, statistics stalking, controllability, and risk perception of COVID-19.



RESULTS


The Relationships Among Measures Used in the Study

The relationships among measures used in the study are summarized in Table 1. We found that only approximate numeracy, but not statistical or subjective numeracy, was associated with participants’ intentions to take preventive behaviors (r = 0.14, p = 0.023). Subjective and approximate numeracy were also related to the perceived effectiveness of social distancing (r = 0.18, p = 0.004 and r = 0.13, p = 0.037, respectively)—people with higher subjective and approximate numeracy found obeying hygiene and social distancing rules more effective, which was associated with higher intentions to take preventive behaviors (r = 0.18, p = 0.004).


TABLE 1. Pearson’s r correlation coefficients among measures used in the study.

[image: Table 1]In general, intentions toward preventive behaviors were related to measures of emotional responses to COVID-19, but people were also more likely to take preventive measures when they perceived risk as higher (r = 0.40, p < 0.001), reported that they have more control over the current pandemic situation (r = 0.35, p < 0.001), and consulted with COVID-19 statistics more often (r = 0.17, p = 0.007). Furthermore, participants who declared that they inspected statistics about COVID-19 more often (scored higher on the statistics stalking measure), were also more worried about their health (r = 0.33, p < 0.001), expressed more negative emotional responses to COVID-19 (r = −0.29, p < 0.001), and perceived risk as higher (r = 0.34, p < 0.001). Interestingly, such people felt more control over the current situation (r = 0.21, p < 0.001), perceived effects of social distancing as more meaningful (r = 0.23, p < 0.001), and provided more accurate forecasts of SARS-CoV-2 cases in Poland (r = −0.21, p < 0.001).



Factors Predicting Intentions Toward Preventive Behaviors

To predict intentions toward preventive behaviors, we ran a hierarchical regression analysis (Table 2). In the first step, we introduced the three measures of multiple numeric competencies (R2 = 0.03). We found that approximate numeracy was the only significant predictor of intentions toward preventive behaviors (b = 0.23, p = 0.014). People who were more precise in mapping symbolic numbers onto a number line were more willing to take preventive measures against COVID-19. In the second step, we introduced the experimental conditions as dummy-coded variables with the control condition as a reference (R2 = 0.05). We found that participants who were instructed to imagine the positive consequences of COVID-19 outbreak, were less willing to take preventive measures (b = −0.38, p = 0.021). None of the other conditions influenced intentions toward preventive behaviors3.


TABLE 2. Linear regression models predicting intentions toward preventive behaviors.

[image: Table 2]In the last step of the analysis, we introduced all measures regarding psychological responses to COVID-19, which significantly increased the model fit (R2 = 0.37). Firstly, we found that the two components of worry significantly predicted intentions toward preventive behaviors. Importantly, participants who were more worried about their health were also more willing to obey strict hygiene and social distancing restrictions (b = 0.15, p = 0.010). This relationship was reversed in the case of worry about restrictions. That is, participants who were more worried about the possible effects of restrictions introduced by the government, reported a lower willingness to take preventive measures (b = −0.21, p < 0.001). Secondly, the results indicated that higher perceived controllability of COVID-19 threat and a higher perceived risk were related to intentions toward preventive behaviors. Participants who declared that their perceived controllability of the pandemic is higher (b = 0.21, p < 0.001) and rated perceived risk as higher (b = 0.22, p = 0.018), were also more willing to take preventive measures.

Last but not least, we found that the accuracy of COVID-19 forecasts predicted the willingness to take preventive measures. In particular, participants whose individual estimates of COVID-19 spread in Poland deviated more from the actual dynamics of the pandemic (i.e., people who were less accurate in forecasting the increase of SARS-CoV-2 cases in Poland) were also more likely to take preventive measures (b = 0.05, p = 0.045). The pattern of results held when we adjusted the model for demographic measures such as age and gender. Willingness to take preventive measures increased with age, b = 0.01, p = 0.014, and females were more willing to take preventive measures, b = −0.26, p = 0.064.



DISCUSSION

In the current study, we investigated which factors may be related to behavioral intentions toward COVID-19 preventive behaviors among young adults. Four main conclusions can be drawn from the results. First, we observed very weak or insignificant relationships between numeracy and measures associated with the COVID-19 outbreak. Second, none of our experimental manipulations revealed the potential to be applied in order to increase behavioral intentions among young adults. The only significant relationship we found in this context suggested that positive mental imagery may decrease preventive behaviors. Third, preventive behaviors were best predicted by a combination of different types of worry, controllability, and risk perception. Individuals who were worried about health, perceived risk as higher but also believed they could mitigate this risk, were more prone to obey strict hygiene and social distancing rules for a longer time (e.g., 3 months). Importantly, worry about the restrictions was negatively related to behavioral intentions. Finally, we found quite surprising but very intriguing results regarding a new measure—statistics stalking. On the one hand, individuals who searched for new statistics more often were more worried about their health and assessed the risk as higher. On the other hand, they were also more accurate in their COVID-19 forecasts, perceived effectiveness of social distancing as higher, and had higher protective behavioral intentions.


Insignificant or Weak Relationships With Numeracy and the Experimental Manipulations

In other studies concerning diverse health contexts, numeracy (in its different components) has consistently been related to risk perception, affective responses to risks, more accurate understanding of risks, and better (evidence-based) decisions (Reyna et al., 2009; Garcia-Retamero et al., 2019). However, in the current research, the different numerical competencies showed small or insignificant correlations with intentions toward preventive behaviors and the other variables related to the pandemic response. In particular, approximate numeracy was the only competency significantly predicting intentions (albeit not in the final regression model). In our previous research, we have found that, among the different numerical competencies, approximate numeracy was the strongest predictor of perceived risks and affective reactions (Petrova et al., 2019) and superior decision making beyond fluid intelligence (Sobkow et al., 2020b); it also successfully improved performance on some daily math-related tasks following a brief training (Sobkow et al., 2019). However, in the context of intentions toward the COVID-19 preventive behaviors, it was not among the most important variables.

Similar null (or puzzling) findings were obtained with regard to the three types of interventions that had been previously effective in a number of other contexts: mental imagery (Sobkow et al., 2016), self-efficacy (Sheeran et al., 2016), and visual aids (Garcia-Retamero and Cokely, 2017).

Interestingly, we found that people may become less willing to engage in preventive behaviors if they produce positive mental imagery about the future (however, this effect was not significant in the final model containing other COVID-19-related measures). This finding is consistent with the results of other studies showing that positive mental imagery is related to more optimistic forecasts and “rose-colored” risk perceptions. For example, Neck and Manz (1992, 1996) showed that more positive images of the future led to more positive emotional experiences in entrepreneurs and motivated them to think about business in terms of opportunities rather than obstacles. It is possible that people who are more prone to imagine positive consequences of the pandemic (e.g., easily produce images related to spending more time at home with a family) tend to undervalue risk associated with the health threat and, as a result, are less willing to undertake preventive actions. Future studies should also investigate the potential role of negative mental images, which might be expected to produce opposite effects on both risk perception and protective behaviors.

It is worth noticing that we did not include manipulation checks (e.g., ratings of the subjective vividness of mental images generated by participants or their understanding of visual aids). So there could be design and implementation issues with interventions that could offer potential explanations for their limited effectiveness. Nevertheless, without these control measures, we are unable to identify them accurately.

The general pattern of null findings from the interventions and numerical competencies also suggests that the context of a pandemic, characterized by extreme information overload, uncertainty, and worry, could create a decision environment in which factors traditionally found to influence preventive intentions are “trumped” by other specific contextual influences (e.g., see also Erceg et al., 2020; Thompson et al., 2020 non-peer-review preprints). For instance, in the current study, worry (in its different forms) was a strong predictor of intentions.



Worry and Risk Perception

The fact that worry and risk perception were found to be main predictors of behavioral intentions is not surprising in the light of previous research and theories (Loewenstein et al., 2001; Slovic et al., 2007; Bruine De Bruin and Bennett, 2020; Zaleskiewicz and Traczyk, 2020). Additionally, a recent study by Thompson et al. (2020; a non-peer-reviewed preprint) showed a positive link between worry and COVID-19 risk perception, while Erceg et al. (2020; a non-peer-reviewed preprint) revealed that worry is an important predictor of more responsible behaviors in case of the pandemic. Nevertheless, we argue that our results shed new light on the role of worry in risk perception and in promoting preventive behaviors. In Erceg et al. (2020) study, the worry was measured using a single item (“Considering all the known aspects of the current situation, how worried would you say you are for yourself and your family because of the coronavirus?”), while we found that “worry because of coronavirus” is not unitary. We observed three types of worry that, even if positively correlated, were differently linked with COVID-19 related measures. The first type of worry—worry about health—is probably the most prototypical in case of the pandemic (e.g., Thompson et al., 2020 asked about the extent of worry that oneself and close others would be infected with COVID-19). In our study, individuals who were more worried about health (theirs or their family members), assessed risk related to coronavirus as higher, checked statistics more often, and had higher behavioral intentions toward preventive behaviors.

On the other hand, the second type of worry—worry about restrictions and personal freedom (e.g., being unable to meet with friends)—was positively related to panic buying and negatively to controllability, but importantly, also negatively linked to behavioral intentions. This type of worry seems to be of particular importance among young adults and adolescents to whom interaction with peers is especially important (Andrews et al., 2020). Because of that, adherence to social distancing rules may be particularly challenging for them. It would be worth to develop interventions and appeals targeting young people and their worries. For example, Van Bavel et al. (2020) suggested that we should use the term “physical distancing” instead of “social distancing” because the latter implies that one should cut off all interactions. “Physical distancing” is preferred because it stresses physical separation. However, social connections are still possible (e.g., using social media or other technology allowing temporally synchronous and informationally rich connection using the internet). Finally, the third type of worry—the worry about finance—was only related to higher risk perception but not to other COVID-19 related measures. The idea that worry is not unitary reflects the factor structure found in the Worry Domains Questionnaire (McCarthy-Larzelere et al., 2001). Moreover, three types of worry related to the pandemic found in our study seem to be closely related to three domains that were identified among others from the abovementioned questionnaire: physical threat, relationships, and financial.

The above-reviewed results provoke questions about practical implications: should we try to increase worry to achieve higher compliance with the protective measures (as a lesser of two evils)? We argue that during the pandemic, people already experience an elevated level of distress and chronic anxiety, especially when they are put on quarantine (Brooks et al., 2020; Van Bavel et al., 2020). Moreover, when people are faced with a real and serious threat that has the capacity to evoke strong fear (such as the one related to the COVID-19 pandemic; Van Bavel et al., 2020), they may not react to information about the size of the threat, even if it is presented to them in a relatively “friendly” and easy-to-understand format (such as our visual aids). Prior research supports such reasoning. It has indicated that those individuals who experience excessively high health anxiety, demonstrate various non-rational behaviors, i.e., they may avoid consulting with a physician because they regard clinics as a source of contagion and sickness rather than a place providing help (Lee, 2014; Taylor, 2019). Moreover, people with high health anxiety are often alarmed by uninformative signals which can make them overestimate the seriousness of potential illness (Wheaton et al., 2010; Hedman et al., 2016) and tend to misinterpret health-related stimuli (Taylor and Asmundson, 2004; Wheaton et al., 2012). Therefore, we hypothesize that in situations in which people are exposed to severe threats, risk communication should be preceded by actions oriented on lowering the anxiety level. However, future research should test this issue empirically.

It is worth noting that our study was conducted at the beginning of the outbreak in Poland, when the level of worry was particularly elevated. Now (July, 2020), most of the countries after weeks of lockdown face the next challenge—how to make a safe transition to the “new normal” (Habersaat et al., 2020). Until a vaccine or effective treatment becomes available, societies must still use special hygiene as well as social and physical distancing measures to control the spread of the virus. Nevertheless, these protective behaviors are associated with high social and economic costs. Recently, a group of experts from diverse academic disciplines (Habersaat et al., 2020) proposed 10 recommendations to manage COVID-19 transition. One of these important considerations was to increase resiliency and self-efficacy.



Controllability and Self-Efficacy

In our study, we also attempted to investigate the relationships among different measures related to controllability and self-efficacy. We found that self-reported controllability of the pandemic was associated with higher perceived effectiveness of social distancing as well as with higher intentions toward protective behaviors. These results, while encouraging, should be taken with some caution because the measure of controllability used in this study had relatively low reliability. Moreover, our (relatively simple) experimental manipulation of self-efficacy was found to be ineffective. Future research should address these problems in a more detailed manner. For example, Habersaat et al. (2020) argued that we should distinguish self-efficacy (the belief that an action can be completed) and response efficacy (the belief that action can reduce a threat). One could design more powerful interventions in which participants would be educated what and why it should be done to increase self-efficacy and response efficacy (Habersaat et al., 2020). Moreover, in future interventions, it would be worth focusing on various psychological mechanisms such as self-monitoring, feedback on performance, contingent rewards, prompting of behavioral goals, and planning social support. Similar actions were found to be effective in building self-efficacy in dietary (Prestwich et al., 2014) or physical activity (Ashford et al., 2010) interventions. Moreover, these interventions should be reinstated in case of future waves of infection (Habersaat et al., 2020).



Statistics Stalking

Last but not least, we observed in this study interesting effects related to a new measure—statistics stalking. The idea of statistics stalking was introduced by Ellen Peters in a New York Times article entitled “Is Obsessing Over Daily Coronavirus Statistics Counterproductive?” (Peters, 2020). Peters argued, based on a survey conducted at the beginning of the outbreak in the United States, that statistics stalkers—individuals who checked coronavirus data every day—were more anxious and assessed the chances of being infected with the SARS-CoV-2 as higher. Moreover, they were more prone to amassing supplies (such as water or toilet paper) and buying surgical masks, which could be seen as overprotection. In our study, we observed similar results: participants who checked coronavirus statistics more often, experienced more negative emotions, were more worried about the health, and assessed risk related to the COVID-19 pandemic as higher.

Nevertheless, we also found that statistics stalking may be related to positive measures. Individuals who searched for statistics more often felt more control over the situation, perceived social distancing as more effective, and had higher behavioral intentions toward preventive behaviors. Finally, they were also more accurate in their COVID-19 forecasts. Interestingly, statistics stalking was the only measure associated with the accuracy of predictions. The question arises, what psychological mechanisms may underlie these effects. Surprisingly, even though previous research has demonstrated that individuals with higher numeracy searched for more information in the decision-from-experience paradigm (Ashby, 2017; Traczyk et al., 2018a), none of the numeracy measures used in our study was related to searching for new statistics about the coronavirus. Future studies are needed to delve into this topic. However, a recent study by Atanasov et al. (2020) gave substantial suggestions regarding cognitive mechanisms that may underlie better forecasts. In their study, most accurate real-life forecasters made frequent and small revisions allowing them to build a better understanding of uncertain situations. Probably, individuals who searched for new statistics more often also learned the structure of the environment. This process could be deliberative (e.g., in Atanasov et al., 2020, high-frequency updaters scored higher on the crystallized intelligence measure). But there is also evidence that people could non-intentionally learn complex patterns (Reber, 1993; Sobkow et al., 2018), covariances (Catena et al., 1998), and probabilities (Traczyk et al., 2019).



Limitations

First, the primary outcome variable in this study tapped intentions toward preventive behavior and not real behavior. Meta-analyses (Sheeran, 2002; Webb and Sheeran, 2006; Sheeran and Webb, 2016) showed that while intentions and behavior are usually moderately correlated, there is a gap between these two constructs (people do not always do what they declared they would do). However, we argue that the role of behavioral intentions is nontrivial—they significantly mediate the effect of interventions (e.g., changing attitudes, social norms, and self-efficacy) on behavior (Webb and Sheeran, 2006; Sheeran et al., 2016)—and thus could be used a proxy of preventive behaviors. We also argue that a measure of actual preventive behavior could be insensitive during the lockdown—because people were forced to stay at home, pronounced ceiling effects would be observed. Instead, we asked people for their intentions to keep these behaviors in the long-term to increase the sensitivity of the measure.

Second, because our study was conducted under extraordinary conditions (the beginning of the pandemic in Poland), no validated measures of perception of this threat were available. All of the COVID-19-related measures used in this study were newly developed and not tested in previous research. Nevertheless, most of them (except for controllability) had satisfactory reliability and the structure of correlations among them suggests their validity.

Third, the number of cases/deaths has been changing dynamically, depending on restrictions announced by the authorities as well as people’s behavior. When we collected data, the number of SARS-CoV-2 cases in Poland had been changing linearly (approximately 350 new cases/day), and there was a plateau for a few months. Nevertheless, from July/August, the beginning of the “second wave” of the outbreak could be observed. People’s psychological reactions to this threat (e.g., worry, risk perception, behavioral intentions) have been changing throughout the pandemic, suggesting that this problem (the difficulty in studying people’s psychological reactions to the pandemic) yields to longitudinal research [such as COSMO project in Germany (COVID-19 Snapshot Monitoring); Betsch et al., 2020].

Fourth, this study was conducted on a specific sample (relatively young Polish college students) but not a representative one, so one should be careful in generalizing the results of this study. Finally, although we used the risk-as-feelings hypothesis (Loewenstein et al., 2001) as our main theoretical framework, this study was largely exploratory and was not aimed to confirm a particular prediction of this model. Nevertheless, we believe that including a broad set of various measures in the study is promising in the exploration of possible factors that influence protective behaviors during the pandemic and may help cope with this novel and severe threat in future.



Summary

Previous research suggests that it is crucial to identify which factors can motivate young adults to comply with the recommended preventive measures against the coronavirus pandemic. Even though they may be less likely to suffer health consequences from the virus as a group, they can still transmit it to more vulnerable individuals. Our study sheds new light on this issue by suggesting different sources of worry related to the COVID-19 outbreak (i.e., health, restrictions, and financial) in predicting willingness to take preventive measures in this population. Besides this important theoretical notion, our results have the potential to be applied to the design of novel and effective interventions and policies, for example, by decreasing people’s susceptibility to create excessively positive mental imagery of the situation because highly optimistic mental images may hamper the willingness to undertake protective behaviors.
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FOOTNOTES

1https://github.com/CSSEGISandData/COVID-19

2 The main study was conducted 3 weeks after the first SARS-CoV-2 case was announced in Poland (March 4th). Authorities decided to close all schools, kindergartens, universities on March 10th and more strict “lockdown” type restrictions such as prohibiting non-essential travels (except traveling to work or home) or public gatherings larger than two people (except families) were announced on March 24th (2 days before data collection started).

3 In a series of ANOVA, we tested whether our experimental conditions impact other measures used in the study. There were no significant effects of experimental condition on any other measure.


REFERENCES

Ancker, J. S., Senathirajah, Y., Kukafka, R., and Starren, J. B. (2006). Design features of graphs in health risk communication: a systematic review. J. Am. Med. Inform. Assoc. 13, 608–618. doi: 10.1197/jamia.M2115

Andrews, J. L., Foulkes, L., and Blakemore, S. (2020). Peer influence in adolescence: public-health implications for COVID-19. Trends Cogn. Sci. 24, 585-567. doi: 10.1016/j.tics.2020.05.001

Arafat, S. M. Y., Kar, S. K., Marthoenis, M., Sharma, P., Hoque Apu, E., and Kabir, R. (2020). Psychological underpinning of panic buying during pandemic (COVID-19). Psychiatry Res. 289:113061. doi: 10.1016/j.psychres.2020.113061

Armitage, C. J., and Reidy, J. G. (2008). Use of mental simulations to change theory of planned behaviour variables. Br. J. Health Psychol. 13, 513–524. doi: 10.1348/135910707X227088

Ashby, N. J. S. (2017). Numeracy predicts preference consistency: deliberative search heuristics increase choice consistency for choices from description and experience. Judg. Decis. Mak. 12, 128–139.

Ashford, S., Edmunds, J., and French, D. P. (2010). What is the best way to change self-efficacy to promote lifestyle and recreational physical activity? A systematic review with meta-analysis. Br. J. Health Psychol. 15, 265–288. doi: 10.1348/135910709X461752

Atanasov, P., Witkowski, J., Ungar, L., Mellers, B., and Tetlock, P. (2020). Small steps to accuracy: incremental belief updaters are better forecasters. Org. Behav. Hum. Decis. Process. 160, 19–35. doi: 10.1016/j.obhdp.2020.02.001

Bandura, A. (1982). Self-efficacy mechanism n human agency. Am. Psychol. 37, 122–147. doi: 10.1016/0006-8993(86)91535-0

Bandura, A. (1990). Perceived self-efficacy in the exercise of control over AIDS infection. Eval. Prog. Plan. 13, 9–17. doi: 10.1016/0149-7189(90)90004-G

Barari, S., Caria, S., Davola, A., Ivchenko, A., Jachimowicz, J., King, G., et al. (2020). Evaluating COVID-19 public health messaging in italy: self-reported compliance and growing mental health concerns. MedRxiv[Preprint].

Bechara, A., and Damasio, A. R. (2005). The somatic marker hypothesis: a neural theory of economic decision. Games Econ. Behav. 52, 336–372. doi: 10.1016/j.geb.2004.06.010

Betsch, C., Wieler, L. H., and Habersaat, K. (2020). Monitoring behavioural insights related to COVID-19. Lancet 395, 1255–1256. doi: 10.1016/S0140-6736(20)30729-7

Brewer, N. T., Chapman, G. B., Gibbons, F. X., Gerrard, M., McCaul, K. D., and Weinstein, N. D. (2007). Meta-analysis of the relationship between risk perception and health behavior: the example of vaccination. Health Psychol. 26, 136–145. doi: 10.1037/0278-6133.26.2.136

Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S., Greenberg, N., et al. (2020). The psychological impact of quarantine and how to reduce it: rapid review of the evidence. Lancet 395, 912–920. doi: 10.1016/S0140-6736(20)30460-8

Bruine De Bruin, W., and Bennett, D. (2020). Relationships between Initial COVID-19 risk perceptions and protective health behaviors: a national survey. Am. J. Prevent. Med. 59, 157-167. doi: 10.1016/j.amepre.2020.05.001

Brundage, M., Feldman-Stewart, D., Leis, A., Bezjak, A., Degner, L., Velji, K., et al. (2005). Communicating quality of life information to cancer patients: a study of six presentation formats. J. Clin. Oncol. 23, 6949–6956. doi: 10.1200/JCO.2005.12.514

Catena, A., Maldonado, A., and Cándido, A. (1998). The effect of frequency of judgement and the type of trials on covariation learning. J. Exp. Psychol. Hum. Percept. Perf. 24, 481–495. doi: 10.1037/0096-1523.24.2.481

Cokely, E. T., Feltz, A., Ghazal, S., Allan, J. N., Petrova, D. G., and Garcia-Retamero, R. (2018). “Decision Making Skill: From Intelligence to Numeracy and Expertise,” in Cambridge Handbook of Expertise and Expert Performance, 2nd Edn, eds K. A. Ericsson, R. R. Hoffman, A. Kozbelt, and A. M. Williams (New York, NY: Cambridge University Press), 476–505. doi: 10.1017/9781316480748.026

Cokely, E. T., Galesic, M., Schult, E., and Garcia-Retamero, R. (2012). Measuring risk literacy: the berlin numeracy test. Judg. Decis. Mak. 7, 25–47.

Cokely, E. T., and Kelley, C. M. (2009). Cognitive abilities and superior decision making under risk: a protocol analysis and process model evaluation. Judg. Decis. Mak. 4, 20–33.

Erceg, N., Ružojčić, M., and Galic, Z. (2020). Misbehaving in the corona crisis: the role of anxiety and unfounded beliefs. PsyArXiv[Preprint]. doi: 10.31234/OSF.IO/CGJW8

Escalas, J. E., and Luce, M. F. (2003). Process versus outcome thought focus and advertising. J. Cons. Psychol. 13, 246–254. doi: 10.1207/S15327663JCP1303_06

European Commission (2020). Employment, Social Affairsd and Inclusion. Available online at: https://ec.europa.eu/social/main.jsp?catId=1135&langId=en&newsId=9646&moreDocuments=yes&tableName=news (accessed June 22, 2020).

Fagerlin, A., Zikmund-Fisher, B. J., Ubel, P. A., Jankovic, A., Derry, H. A., and Smith, D. M. (2007). Measuring numeracy without a math test: development of the subjective numeracy scale. Med. Decis. Mak. 27, 672–680. doi: 10.1177/0272989X07304449

Fancourt, D., Bu, F., Mak, H. W., and Steptoe, P. A. (2020). Covid-19 Social Study. Results Release 22. Available online at: https://b6bdcb03-332c-4ff9-8b9d-28f9c957493a.filesusr.com/ugd/3d9db5_636933e8191d4783866c474fab3ca23c.pdf. doi: 10.1177/0272989x07304449 (accessed October 25, 2020).

Faul, F., Erdfelder, E., Buchner, A., and Lang, A. G. (2009). Statistical power analyses using G∗Power 3.1: tests for correlation and regression analyses. Behav. Res. Methods 41, 1149–1160. doi: 10.3758/BRM.41.4.1149

Fischhoff, B., Slovic, P., Lichtenstein, S., Read, S., and Combs, B. (1978). How safe is safe enough? A psychometric study of attitudes towards technological risks and benefits. Policy Sci. 9, 127–152. doi: 10.1007/BF00143739

Gaissmaier, W., Wegwarth, O., Skopec, D., Müller, A. S., Broschinski, S., and Politi, M. C. (2012). Numbers can be worth a thousand pictures: individual differences in understanding graphical and numerical representations of health-related information. Health Psychol. 31, 286–296. doi: 10.1037/a0024850

Garcia-Retamero, R., and Cokely, E. T. (2011). Effective communication of risks to young adults: using message framing and visual aids to increase condom use and STD screening. J. Exp. Psychol. Appl. 17, 270–287. doi: 10.1037/a0023677

Garcia-Retamero, R., and Cokely, E. T. (2013). Communicating health risks with visual aids. Curr. Dir. Psychol. Sci. 22, 392–399. doi: 10.1177/0963721413491570

Garcia-Retamero, R., and Cokely, E. T. (2017). Designing visual aids that promote risk literacy: a systematic review of health research and evidence-based design heuristics. Hum. Fact. J. Hum. Fact. Ergonom. Soc. 59, 582–627. doi: 10.1177/0018720817690634

Garcia-Retamero, R., Petrova, D., Cokely, E. T., and Joeris, A. (2020). Scientific risk reporting in medical journals can bias expert judgment: comparing surgeons’ risk comprehension across reporting formats. J. Exp. Psychol. Appl. 26, 283–299. doi: 10.1037/xap0000242

Garcia-Retamero, R., Sobkow, A., Petrova, D. G., Garrido, D., and Traczyk, J. (2019). Numeracy and risk literacy: what have we learned so far? Span. J. Psychol. 10, 1–11. doi: 10.1017/sjp.2019.16

Ghazal, S., Cokely, E. T., and Garcia-Retamero, R. (2014). Predicting biases in very highly educated samples: numeracy and metacognition. Judg. Decis. Mak. 9, 15–34.

Gwaltney, C. J., Metrik, J., and Shiffman, S. (2013). Self-efficacy and smoking cessation: a meta-analysis. Psychol. Addict. Behav. 23, 1–20. doi: 10.1037/a0013529.Self-Efficacy

Habersaat, K. B., Betsch, C., Danchin, M., Sunstein, C. R., Böhm, R., Falk, A., et al. (2020). Ten considerations for effectively managing the COVID-19 transition. Nat. Hum. Behav. 4, 677-687. doi: 10.1038/s41562-020-0906-x

Hedman, E., Lekander, M., Karshikoff, B., Ljótsson, B., Axelsson, E., and Axelsson, J. (2016). Health anxiety in a disease-avoidance framework: investigation of anxiety, disgust and disease perception in response to sickness cues. J. Abnorm. Psychol. 125, 868–878. doi: 10.1037/abn0000195

Hildon, Z., Allwood, D., and Black, N. (2012). Impact of format and content of visual display of data on comprehension, choice and preference: a systematic review. Int. J. Qual. Health Care 24, 55–64. doi: 10.1093/intqhc/mzr072

Holmes, E. A., and Mathews, A. (2005). Mental imagery and emotion: a special relationship? Emotion 5, 489–497. doi: 10.1037/1528-3542.5.4.489

Holmes, E. A., and Mathews, A. (2010). Mental imagery in emotion and emotional disorders. Clin. Psychol. Rev. 30, 349–362. doi: 10.1016/j.cpr.2010.01.001

Holtgrave, D. R., and Weber, E. U. (1993). Dimensions of risk perception for financial and health risks. Risk Analysis 13, 553–558. doi: 10.1111/j.1539-6924.1993.tb00014.x

Ji, J. L., Heyes, S. B., MacLeod, C., and Holmes, E. A. (2016). Emotional Mental Imagery as Simulation of Reality: fear and beyond—a tribute to peter lang. Behav. Ther. 47, 702–719. doi: 10.1016/j.beth.2015.11.004

Keren, G., and Wu, G. (2015). The Wiley Blackwell Handbook of Judgment and Decision Making. Hoboken, NJ: Wiley & Sons.

Koonce, L., McAnally, M. L., and Mercer, M. (2005). How do investors judge the risk of financial items? Account. Rev. 80, 221–241. doi: 10.2308/accr.2005.80.1.221

Kulesza, W., Dolinski, D., Muniak, P., Derakhshan, A., Rizulla, A., and Banach, M. (2020). We are infected with the new, mutated virus UO-COVID-19. Arch. Med. Sci. 17. (in press).

Lang, P. J. (1979). A bio-informational theory of emotional imagery. Psychophysiology 16, 495–512. doi: 10.1111/j.1469-8986.1979.tb01511.x

Lee, J. D. (2014). An Epidemic of Rumors: How Stories Shape Our Perception of Disease. Boulder: University Press of Colorado.

Leiserowitz, A. A. (2005). American risk perceptions: is climate change dangerous? Risk Analysis 25, 1433–1442. doi: 10.1111/j.1540-6261.2005.00690.x

Lempert, K. M., and Phelps, E. A. (2013). “Neuroeconomics of Emotion and Decision Making,” in Neuroeconomics: Decision Making and the Brain, eds P. W. Glimcher and E. Fehr (Oxford: Oxford University Press), 219–236. doi: 10.1016/b978-0-12-416008-8.00012-7

Lerner, J. S., and Keltner, D. (2000). Beyond valence: toward a model of emotion-specific influences on judgement and choice. Cogn. Emot. 14, 473–493. doi: 10.1080/026999300402763

Lerner, J. S., and Keltner, D. (2001). Fear, anger, and risk. J. Personal. Soc. Psychol. 81, 146–159. doi: 10.1037/0022-3514.81.1.146

Lerner, J. S., Li, Y., Valdesolo, P., and Kassam, K. S. (2015). Emotion and decision making. Annu. Rev. Psychol. 66, 799–823. doi: 10.1146/annurev-psych-010213-115043

Lins, S., and Aquino, S. (2020). Development and initial psychometric properties of a panic buying scale during COVID-19 pandemic Heliyon Development and initial psychometric properties of a panic buying scale during COVID-19 pandemic. Heliyon 6:e04746. doi: 10.1016/j.heliyon.2020.e04746

Lipkus, I. M., Samsa, G., and Rimer, B. K. (2001). General performance on a numeracy scale among highly educated samples. Med. Decis. Mak. 21, 37–44. doi: 10.1177/0272989X0102100105

Loewenstein, G., Weber, E. U., Hsee, C. K. C. K., and Welch, N. (2001). Risk as feelings. Psychol. Bull. 127:267. doi: 10.1037//0033-2909.127.2.267

Luszczynska, A., Benight, C. C., and Cieslak, R. (2009). Self-efficacy and health-related outcomes of collective trauma. a systematic review. Eur. Psychol. 14, 51–62. doi: 10.1027/1016-9040.14.1.51

Marris, C., Langford, I., Saunderson, T., and O’Riordan, T. (1997). Exploring the “psychometric paradigm”: comparisons between aggregate and individual analyses. Risk Analysis 17, 303–312. doi: 10.1111/j.1539-6924.1997.tb00868.x

McCarthy-Larzelere, M., Diefenbach, G. J., Williamson, D. A., Netemeyer, R. G., Bentz, B. G., and Manguno-Mire, G. M. (2001). Psychometric properties and factor structure of the worry domains questionnaire. Assessment 8, 177–191. doi: 10.1177/107319110100800206

Miao, C., Qian, S., and Ma, D. (2017). The relationship between entrepreneurial self-efficacy and firm performance: a meta-analysis of main and moderator effects. J. Small Business Manag. 55, 87–107. doi: 10.1111/jsbm.12240

Mohr, P. N. C., Biele, G., and Heekeren, H. R. (2010). Neural processing of risk. J. Neurosci. 30, 6613–6619. doi: 10.1523/JNEUROSCI.0003-10.2010

Moritz, S. E., Feltz, D. L., Fahrbach, K. R., and Mack, D. E. (2000). The relation of self-efficacy measures to sport performance: a meta-analytic review. Res. Quart. Exerc. Sport 71, 280–294. doi: 10.1080/02701367.2000.10608908

Neck, C. P., and Manz, C. C. (1992). Thought self-leadership: the influence of self-talk and mental imagery on performance. J. Org. Behav. 13, 681–699. doi: 10.1002/job.4030130705

Neck, C. P., and Manz, C. C. (1996). Thought self-leadership: the impact of mental strategies training on employee cognition, behavior, and affect. J. Org. Behav. 17, 445–467. doi: 10.1002/(sici)1099-1379(199609)17:5<445::aid-job770>3.0.co;2-n

Opfer, J. E., and Siegler, R. S. (2007). Representational change and children’s numerical estimation. Cogn. Psychol. 55, 169–195. doi: 10.1016/j.cogpsych.2006.09.002

Parrott, W. G. (2017). “Role of Emotions in Risk Perception,” in Consumer Perception of Product Risks and Benefits, eds G. Emilien, R. Weitkunat, and F. Ludicke (New York, NY: Springer), 221–232. doi: 10.1007/978-3-319-50530-5_12

Peters, E. (2020). Is Obsessing Over Daily Coronavirus Statistics Counterprodictive? The New York Times. Available online at: https://www.nytimes.com/2020/03/12/opinion/sunday/coronavirus-statistics.html (accessed March 12, 2020).

Peters, E., and Bjälkebring, P. (2015). Multiple numeric competencies: when a number is not just a number. J. Personal. Soc. Psychol. 108, 802–822. doi: 10.1037/pspp0000019

Peters, E., and Slovic, P. (1996). The role of affect and worldviews as orienting dispositions in the perception and acceptance of nuclear Power1. J. Appl. Soc. Psychol. 26, 1427–1453. doi: 10.1111/j.1559-1816.1996.tb00079.x

Peters, E., Västfjäll, D., Slovic, P., Mertz, C. K., Mazzocco, K., and Dickert, S. (2006). Numeracy and decision making. Psychol. Sci. 17, 407–413. doi: 10.1111/j.1467-9280.2006.01720.x

Petherick, A., Hale, T., Phillips, T., and Webster, S. (2020). Variation in government responses to COVID-19 | Blavatnik School of Government. Available online at: https://www.bsg.ox.ac.uk/research/publications/variation-government-responses-covid-19 (accessed May 28, 2020).

Petrova, D. G. (2016). Psychological Factors Implicated In Decision Making About Health And Health Outcomes. Doctoral Thesis, Granada: University of Granada.

Petrova, D. G., Garcia-Retamero, R., and Cokely, E. T. (2015). Understanding the harms and benefits of cancer screening. Med. Decis. Mak. 35, 847–858. doi: 10.1177/0272989X15587676

Petrova, D. G., Traczyk, J., and Garcia-Retamero, R. (2019). What shapes the probability weighting function? Influence of affect, numeric competencies, and information formats. J. Behav. Decis. Mak. 32, 124–139. doi: 10.1002/bdm.2100 (in press).

Petrova, D. G., van der Pligt, J., and Garcia-Retamero, R. (2014). Feeling the numbers: on the interplay between risk, affect, and numeracy. J. Behav. Decis. Mak. 27, 191–199. doi: 10.1002/bdm.1803

Pfister, H., and Böhm, G. (2008). The multiplicity of emotions: a framework of emotional functions in decision making. Judg. Decis. Mak. 3, 5–17.

Prestwich, A., Kellar, I., Parker, R., MacRae, S., Learmonth, M., Sykes, B., et al. (2014). How can self-efficacy be increased? Meta-analysis of dietary interventions. Health Psychol. Rev. 8, 270–285. doi: 10.1080/17437199.2013.813729

Reber, A. S. (1993). Implicit Learning and Tacit Knowledge. New York, NY: Oxford University Press.

Reyna, V. F., Nelson, W. L., Han, P. K., and Dieckmann, N. F. (2009). How numeracy influences risk comprehension and medical decision making. Psychol. Bull. 135, 943–973. doi: 10.1037/a0017327

Sheeran, P. (2002). Intention—behavior relations: a conceptual and empirical review. Eur. Rev. Soc. Psychol. 12, 1–36. doi: 10.1080/14792772143000003

Sheeran, P., Maki, A., Montanaro, E., Avishai-Yitshak, A., Bryan, A., Klein, W. M. P., et al. (2016). The impact of changing attitudes, norms, and self-efficacy on health-related intentions and behavior: a meta-analysis. Health Psychol. 35, 1178–1188. doi: 10.1037/hea0000387

Sheeran, P., and Webb, T. L. (2016). The intention – behavior gap the intention – behavior gap. Soc. Personal. Psychol. Compass 10, 503–518. doi: 10.1111/spc3.12265

Siegrist, M., Keller, C., and Kiers, H. A. L. (2005). A new look at the psychometric paradigm of perception of hazards. Risk Analysis 25, 211–222. doi: 10.1111/j.0272-4332.2005.00580.x

Sim, K., Chua, H. C., Vieta, E., and Fernandez, G. (2020). The anatomy of panic buying related to the current COVID-19 pandemic. Psychiatry Res. 288:113015. doi: 10.1016/j.psychres.2020.113015

Slovic, P. (1987). Perception of risk. Science 236, 280–285. doi: 10.1126/science.3563507

Slovic, P. (2013). The Feeling of Risk. New York, NY: Routledge.

Slovic, P. (2016). “The Perception of Risk,” in Scientists Making a Difference, eds R. J. Sternberg, S. T. Fiske, and D. J. Foss (Cambridge: Cambridge University Press), 179–182. doi: 10.1017/CBO9781316422250.040

Slovic, P., Finucane, M. L., Peters, E., and MacGregor, D. G. (2007). The affect heuristic. Eur. J. Operat. Res. 177, 1333–1352. doi: 10.1016/j.ejor.2005.04.006

Slovic, P., Fischhoff, B., and Lichtenstein, S. (1982). Why study risk perception? Risk Analysis 2, 83–93. doi: 10.1111/j.1539-6924.1982.tb01369.x

Sobkow, A., Fulawka, K., Tomczak, P., Zjawiony, P., and Traczyk, J. (2019). Does mental number line training work? The effects of cognitive training on real-life mathematics, numeracy, and decision making. J. Exp. Psychol. Appl. 25, 372–385. doi: 10.1037/xap0000207

Sobkow, A., Garrido, D., and Garcia-Retamero, R. (2020a). “Cognitive Abilities and Financial Decision Making,” in Psychological Perspectives on Financial Decision Making, eds T. Zaleskiewicz and J. Traczyk (New York, NY: Springer), 77–87.

Sobkow, A., Olszewska, A., and Traczyk, J. (2020b). Multiple numeric competencies predict decision outcomes beyond fluid intelligence and cognitive reflection. Intelligence 80:101452. doi: 10.1016/j.intell.2020.101452

Sobkow, A., Traczyk, J., Kaufman, S. B., and Nosal, C. (2018). The structure of intuitive abilities and their relationships with intelligence and Openness to Experience. Intelligence 67, 1–10. doi: 10.1016/j.intell.2017.12.001

Sobkow, A., Traczyk, J., Polec, A., and Tyszka, T. (2017). “Cognitive and emotional factors influencing the propensity to insure oneself against disaster,” in Large Risks With Low Probabilities: Perceptions and Willingness to Take Preventive Measures Against Flooding, eds T. Tyszka and P. Zielonka (London: IWA Publishing), 119–139. doi: 10.2166/9781780408606_119

Sobkow, A., Traczyk, J., and Zaleskiewicz, T. (2016). The affective bases of risk perception: negative feelings and stress mediate the relationship between mental imagery and risk perception. Front. Psychol. 7:932. doi: 10.3389/fpsyg.2016.00932

Spiegelhalter, D., Pearson, M., and Short, I. (2011). Visualizing uncertainty about the future. Science 333, 1393–1400. doi: 10.1126/science.1191181

Stajkovic, A. D., and Luthans, F. (1998). Self-efficacy and work-related performance: a meta-analysis. Psychol. Bull. 124, 240–261. doi: 10.1037/0033-2909.124.2.240

Taylor, S. (2019). The Psychology of Pandemics: Preparing for the Next Global Outbreak of Infectious Disease. Newcastle: Cambridge Scholars Publishing.

Taylor, S., and Asmundson, G. J. (2004). Treating Health Anxiety: A Cognitive-Behavioral Approach. New Yok, NY: The Guilford Press.

Thompson, C. A., Taber, J. M., Sidney, P. G., Fitzsimmons, C., Mielicki, M., Matthews, P. G., et al. (2020). Math matters during a pandemic: a novel, brief educational intervention combats whole number bias to improve health decision-making and predicts COVID-19 risk perceptions and worry across 10 day. psyArXiv[Preprint]. doi: 10.31234/osf.io/hukyv

Traczyk, J., and Fulawka, K. (2016). Numeracy moderates the influence of task-irrelevant affect on probability weighting. Cognition 151, 37–41. doi: 10.1016/j.cognition.2016.03.002

Traczyk, J., Fulawka, K., Lenda, D., and Zaleskiewicz, T. (2020). Consistency in probability processing as a function of affective context and numeracy. J. Behav. Decis. Mak. doi: 10.1002/bdm.2206

Traczyk, J., Lenda, D., Serek, J., Fulawka, K., Tomczak, P., Strizyk, K., et al. (2018a). Does fear increase search effort in more numerate people? An experimental study investigating information acquisition in a decision from experience task. Front. Psychol. 9:1203. doi: 10.3389/FPSYG.2018.01203

Traczyk, J., Sobkow, A., Fulawka, K., Kus, J., Petrova, D. G., and Garcia-Retamero, R. (2018b). Numerate decision makers don’t use more effortful strategies unless it pays: a process tracing investigation of skilled and adaptive strategy selection in risky decision making. Judg. Decis. Mak. 13, 372–381.

Traczyk, J., Sobkow, A., Matukiewicz, A., Petrova, D. G., and Garcia-Retamero, R. (2019). The experience-based format of probability improves probability estimates: the moderating role of individual differences in numeracy. Int. J. Psychol. 55, 273-281. doi: 10.1002/ijop.12566

Traczyk, J., Sobkow, A., and Zaleskiewicz, T. (2015). Affect-laden imagery and risk taking: the mediating role of stress and risk perception. PLoS One 10:e0122226. doi: 10.1371/journal.pone.0122226

Utych, S. M., and Fowler, L. (2020). Age-based messaging strategies for communication about COVID-19. J. Behav. Public Admin. 3, 1–14. doi: 10.30636/jbpa.31.151

Van Bavel, J. J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A., Cikara, M., et al. (2020). Using social and behavioural science to support COVID-19 pandemic response. Nat. Hum. Behav. 4, 460–471. doi: 10.1038/s41562-020-0884-z

Visschers, V. H. M., and Siegrist, M. (2018). “Differences in risk perception between hazards and between individuals,” in Psychological Perspectives on Risk and Risk Analysis: Theory, Models, and Applications, eds R. Martina, L. Eva, and S. Bernhard (New York, NY: Springer), 63–80. doi: 10.1007/978-3-319-92478-6_3

Waters, E. A., Weinstein, N. D., Colditz, G. A., and Emmons, K. M. (2007). Reducing aversion to side effects in preventive medical treatment decisions. J. Exp. Psychol. Appl. 13, 11–21. doi: 10.1037/1076-898X.13.1.11

Webb, T. L., and Sheeran, P. (2006). Does changing behavioral intentions engender behavior change? A meta-analysis of the experimental evidence. Psychol. Bull. 132, 249–268. doi: 10.1037/0033-2909.132.2.249

Weber, E. U. (2017). “Understanding public risk perception and responses to changes in perceived risk,” in Policy Shock: Regulatory Responses to Oil Spills, Nuclear Accidents, and Financial Crashes, eds E. J. Balleisen, L. S. Bennear, K. D. Krawiec, and J. B. Wiener (Cambridge University Press), 82–106. doi: 10.1017/9781316492635.004

Weber, E. U., Blais, A.-R., and Betz, N. E. (2002). A domain-specific risk-attitude scale: measuring risk perceptions and risk behaviors. J. Behav. Decis. Mak. 15, 263–290. doi: 10.1002/bdm.414

Weber, E. U., and Stern, P. C. (2011). Public understanding of climate Change in the United States. Am. Psychol. 66, 315–328. doi: 10.1037/a0023253

Wheaton, M. G., Abramowitz, J. S., Berman, N. C., Fabricant, L. E., and Olatunji, B. O. (2012). Psychological predictors of anxiety in response to the H1N1 (swine flu) pandemic. Cogn. Ther. Res. 36, 210–218. doi: 10.1007/s10608-011-9353-3

Wheaton, M. G., Berman, N. C., Franklin, J. C., and Abramowitz, J. S. (2010). Health anxiety: latent structure and associations with anxiety-related psychological processes in a student sample. J. Psychopathol. Behav. Assess. 32, 565–574. doi: 10.1007/s10862-010-9179-4

Witte, K., and Allen, M. (2000). A meta-analysis of fear appeals: Implications for effective public health campaigns. Health Educ. Behav. 27, 591–615. doi: 10.1177/109019810002700506

World Health Organization (2020). Covid-19 Health System Response Monitor. Available online at: https://www.covid19healthsystem.org/mainpage.aspx (accessed June 22, 2020).

Zaleskiewicz, T., Piskorz, Z., and Borkowska, A. (2002). Fear or money? Decisions on insuring oneself against flood. Risk Decis.Pol. 7, 221–233. doi: 10.1017/S1357530902000662

Zaleskiewicz, T., and Traczyk, J. (2020). “Emotions and Financial Decision Making,” in Psychological Perspectives on Financial Decision Making, eds T. Zaleskiewicz and J. Traczyk (New York, NY: Springer), 107–133.

Zheng, Z., Peng, F., Xu, B., Zhao, J., Liu, H., Peng, J., et al. (2020). Risk factors of critical & mortal COVID-19 cases: a systematic literature review and meta-analysis. J. Infect. 18, e16-e25. doi: 10.1016/j.jinf.2020.04.021

Zikmund-Fisher, B. J., Ubel, P. A., Smith, D. M., Derry, H. A., McClure, J. B., Stark, A., et al. (2008). Communicating side effect risks in a tamoxifen prophylaxis decision aid: the debiasing influence of pictographs. Patient Educ. Couns. 73, 209–214. doi: 10.1016/j.pec.2008.05.010


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Sobkow, Zaleskiewicz, Petrova, Garcia-Retamero and Traczyk. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Worry, Risk Perception, and Controllability Predict Intentions Toward COVID-19 Preventive Behaviors



		INTRODUCTION



		Factors Influencing Risk Perception and Behavioral Intentions Toward Preventive Behaviors



		Affect



		Mental Imagery



		Controllability and Self-Efficacy



		Numeracy



		Visual Aids







		Aims of the Study







		MATERIALS AND METHODS



		Participants



		Measures



		Individual Differences



		Statistical Numeracy



		Subjective Numeracy



		Approximate Numeracy







		Interventions



		Self-Efficacy Condition



		Positive Mental Imagery Condition



		Visual Aid 1 (Poland) Condition



		Visual Aid 2 (Several Countries) Condition







		Psychological Responses to COVID-19



		Intentions Toward Preventive Behaviors



		Emotional Responses to COVID-19



		Sources of Worry About COVID-19 Pandemic



		Panic Buying



		Statistics Stalking



		Controllability



		Risk Perception of COVID-19



		COVID-19 Pandemic Forecasts



		Perceived Effectiveness of Social Distancing











		Procedure







		RESULTS



		The Relationships Among Measures Used in the Study



		Factors Predicting Intentions Toward Preventive Behaviors







		DISCUSSION



		Insignificant or Weak Relationships With Numeracy and the Experimental Manipulations



		Worry and Risk Perception



		Controllability and Self-Efficacy



		Statistics Stalking



		Limitations



		Summary







		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		FOOTNOTES



		REFERENCES

















OPS/images/cover.jpg
frontiers
in Psychology

Worry, Risk Perception,
and Controllability Predict
IntentionsToward COVID-19
Preventive Behaviors







OPS/images/fpsyg-11-582720-g001.jpg
Liczba wszystkich osob,
ktore sg zakazone koronawirusem w Polsce

1100

1000 -

900 -

800 -

700 1

600 -

500 -

400 -

300 -

200

100 -

5 10 15
Liczba dni, ktore uptynety od stwierdzenia,
ze pierwsza osoba jest zakazona koronawirusem w Polsce

20







OPS/images/fpsyg-11-582720-g002.jpg
50000 -
48000 -
3,46000 A
S 440001
= 42000 ~

ny

TN

o

o

o

o
1

& 38000 -

WwWww
N B O
oo
olole
oo
L1 1

8000 -
6000 -
4000
2000 A
0000 -
8000 -
6000 -
4000
2000 A
0000 -

Liczba wszystkich osob,

ktore sg zakazone koronawirusem w dan

= a2 a2 aNDNNNDN W

oo

o

o

o
1

6000 -
4000 -
2000 -

0 -

Hiszpania
Niegmcy
orea ’fd.d |
Norwegia

e — e —

Japonia

5 10 15 20 25 30
Liczba dni, ktore uptynety od stwierdzenia,
ze sto 0sob jest zakazonych koronawirusem w danym kraju

35







OPS/images/fpsyg-11-582720-t001.jpg
M (SD) 1 2 3 4 5 6 7 8 9 10 1 12 13
1. Intentions toward preventive behaviors 5.92 (0.83) -
2. Statistical numeracy 1.19(1.17) —-0.03 -
3. Subjective numeracy 28.55(9.15)  0.01 0.45"* -
4. Approximate numeracy 3.25(0.62) 0.14* 0.27* 0.36"* -
5. Emotional responses to COVID-19 4.09(1.56) —-0.31** 0.05 0.12 0.03 -
6. Worry—health 4.72 (1.24) 0.29"*  —0.11 -0.14* —0.07 —0.62*** -
7. Worry—restrictions 412(1.28) -0.19** —0.06 0.01 —0.10 017" 0.3 -
8. Worry—financial 4.85(1.31) 0.09 —0.06 0.07 0.06 —0:228 0.35*** 0.48* -
9. Panic buying 0.02 (4.32) 0.12* 0.06 0.04 0.05 —0.10 0.03 0.13* 0.07 -
10. Statistics stalking 3.85(1.13) 0.17** —0.10 —0.10 0.05 —0.29*** 0.33*** 0.01 0.11 0.02 -
11. Controllability 5.55 (0.98) 0.35"** 0.01 0.02 0.10 —0.08 0.04 —0.14* —0.01 0.07 0.21*** -
12. Risk perception 3.68 (0.72) 0.40"*  —0.06 —0.05 0.01 —0.62*** 0.64*** 0.12 0.26*** 0.12 0.34*** 0.14* -
18. Perceived effectiveness of social distancing ~ 7.91 (2.09) 0.18** 0.08 0.18** 0.13* —0.11 0.07 -0.12 —0.04 0.04 0.23*** 0.22%** 0.10 -
14. COVID-19 forecasts 16.49 (1.78)  0.06 0.00 0.08 —0.02 0.06 —0.03 0.06 —0.05 —0.02 —0.21** —0.03 —0.09 0.11

0 < 0.05, *p < 0.01, *p < 0.001.





OPS/images/logo.jpg
’ frontiers
in Psychology





OPS/images/fpsyg-11-582720-t002.jpg
Model 1 Model 2 Model 3
Step Coefficient b SE b* t P b SE b* t p b SE b* t p
Intercept 6.77 0.40 16.97 <0.001 6.91 0.41 17.06 <0.001 3.57 0.76 4.71  <0.001
1: Numeracy Statistical numeracy —0.04 0.05 —0.06 —0.87 0.384 —0.05 0.05 —0.06 —0.90 0.368 —0.04 0.04 —0.05 —0.83 0.409
Subjective numeracy 0.00 0.01 —-0.02 —-0.32 0.753 0.00 0.01 —0.03 —0.41 0.681 0.00 0.01 0.01 0.19 0.849
Approximate numeracy 023 0.09 017 247 0.014 023 009 0.17 253 0012 0.12 0.08 0.09 157 0.119
2: Interventions  Self-efficacy condition —-0.11 0.16 —-0.06 —-0.69 0.488 -0.04 0.14 —-0.02 -0.26 0.795
Positive mental imagery -0.38 0.16 -0.18 —-2.32 0.021 -0.24 0.14 -0.12 —1.72 0.087
condition
Visual aid (Poland) —0.01 0.16 0.00 —-0.04 0.970 -0.12 0.14 —-0.06 —-0.85 0.398
Visual aid (several countries) —0.06 0.16 —-0.08 -0.39 0.700 -0.02 0.14 —-0.01 -0.17 0.868
3: Responses ~ Emotional responses to —0.04 0.04 —-0.07 —-0.95 0.344
to COVID-19 COVID-19
Worry—health 0.15 006 022 260 0.010
Worry—restrictions —0.21 0.04 -0.32 —4.77 <0.001
Worry —financial 0.06 0.04 0.0 1.52 0.130
Panic buying 0.02 0.01 0.10 1.82 0.070
Statistics stalking —0.02 0.05 —-0.08 —-0.42 0.675
Controllability 022 005 026 465 <0.001
Risk perception 021 009 018 238 0.018
Perceived effectiveness of 0.01 0.02 0.08 0.49 0.624
social distancing
COVID-19 forecasts 005 003 011 202 0.045
R? 0.03 0.05 0.37

b, unstandardized beta coefficient; b*, standardized beta coefficient. Significant predictors are in bold font.





