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Introduction: Safety behaviors are key elements in reducing the spread of the COVID-19 virus, but have also assumed excessive proportions in form of panic buying groceries. This raises the question whether these behaviors are independent or related to each other. Adherent safety behavior including increased hygiene and physical distancing appears inherently adherent and prosocial, while dysfunctional safety behavior such as panic buying most probably emerges from other motives and contextual variables.

Methods: Data from 15,308 participants collected from March 10 to May 4, 2020, during the COVID-19 acute period in Germany, was analyzed to assess whether adherent and dysfunctional safety behavior are predicted by the same or divergent variables. Two multiple regression models are presented including various sociodemographic, trait, attitudinal, and COVID-19-specific variables as predictors.

Results: Some variables similarly predict both, adherent and dysfunctional safety behavior. Yet, adherent safety behavior is stronger predicted by COVID-19-related fear than generalized anxiety, while a trend toward a reverse pattern emerged for dysfunctional safety behavior. Adherent safety behavior was also related to higher trust in governmental actions to face COVID-19, subjective level of information, as well as use of public media and TV to remain informed on COVID-19. Higher age was related to dysfunctional, but not adherent safety behavior. Respondents living in rural communities report more adherent safety behavior than urban dwellers.

Discussion: Divergent psychological variables underlie adherent and dysfunctional safety behavior. This hints toward a theoretical separation with practical relevance in behavioral engineering and public health campaigning.
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INTRODUCTION

In the very early days of the COVID-19 pandemic outbreak, fear and anxiety rapidly spread across the population in Germany (1–3). In turn, people started to hoard toilet paper and canned foods or even stole disinfectants from hospitals. To curtail infection rates, governmental authorities announced contact prohibitions, lockdowns, and most prominently mandatory mask-wearing. Some safety behaviors like hand-washing and physical distancing are adherent and actively prescribed by government authorities. An adherence to such safety behaviors is socially desirable and requires individuals to incur an immediate cost for the sake of society. However, panic buying and hoarding are rather egoistic behaviors as resources are limited and deprive others of them. Hence, while fear is spreading across the population (2), motives to wash hands seem to differ from motives to panic buy and hoard. Higher vulnerabilities to the virus caused by, e.g., cancer or chronic somatic diseases, but also mental illnesses, can increase fear and anxiety, which eventually leads to some safety behavior (4–6). The current strongly increasing numbers of new infections during the “second wave” on one hand, and political demonstrations against COVID-19 protection-regulations on the other hand, indicate the strong necessity to understand underlying motives for distinct safety behaviors.

Recent research on the behavioral-psychological impact of COVID-19 reveals the prevalence of safety behaviors like panic buying strongly increased since the onset of political measures during the COVID-19 crisis (3, 7–9). Especially panic buying has recently been a matter of strong interest for the public, the government, and research. Arafat et al. (10) showed that ~80% of the media reports on COVID-19 focused on the impact and causes of panic buying. Over half of these reports showed images of empty shelves to illustrate the topic. Furthermore, a quarter highlighted the rumor about panic buying and the remedial measures. Investigating the causes for panic buying, Arafat et al. (7) showed that a sense of scarcity seems to be the most prominent factor alongside an increased demand and importance of a product and the anticipation of rising prices facilitated this effect. Furthermore, the authors reported rumors, safety-seeking behavior, uncertainty, anxiety reduction, and taking control, but also social learning and lacking trust in governmental actions to face the pandemic as reasons for panic buying [see also (11)]. Müller and Rau (12) recently reported a link between present-bias and panic buying, while patience was associated to staying at home and avoiding crowds. On the other hand, the same study showed that all safety behaviors appear to be linked to fear, or at least COVID-19-related concern. In a systematic review, Yuen et al. (9) defined four factors that caused panic buying during a health crisis: a perception of threat and scarcity of products, fear of the unknown, panic buying as a coping behavior to deal with anxiety and to regain control, and social psychological factors.

However, Oosterhoff (13) showed that the belief that COVID-19 is a severe disease was associated with physical distancing. Self-interest was negatively associated with physical distancing, yet positively with hoarding behavior. Also, disinfection behavior was linked to greater social responsibility, while hoarding was negatively related to social responsibility and social trust. Yet, panic buying and hoarding seem to be rather related to impulsive and egoistic motives, which are particularly amplified by uncertainty [see also Chen et al. (14)]. Also, Nivette et al. (15) found that people scoring high on antisocial behaviors exhibit less compliance with public health measures such as frequent disinfection. Campos-Mercade et al. (16) showed clear associations between pro-sociality and norm-compliance. Sanitizer and face-mask use and self-isolation are self-imposed measures to stay safe oneself, but also to protect members of the community. Hence, it appears that the underlying motive may include adherence, trust toward authorities, as well as altruism.

Taken together, panic buying seems to differ from other safety behaviors. Dysfunctional safety behaviors like panic buying and hoarding maintain individual safety while neglecting possible cost for others. However, adherent safety behaviors are those that slow the spread of COVID-19, while reducing individual life-quality. They highly conform with governmentally recommended public health measures.

No research has yet directly investigated a possible distinction of these constructs with predictive or associative dynamics, although this separation would have an immense practical value. If safety behavior was one-dimensional, good policies should find an optimal tipping point at which people comply with public health measures. Yet, a conceptual distinction would propose more specific interventions to reduce panic buying and other dysfunctional behaviors on one hand, and increase adherent safety behaviors on the other hand. For instance, tailor made information or behavioral intervention campaigns could attempt to target specific risk groups which have shown increased dysfunctional safety behavior, but refuse to comply with hygiene measures. It is thus necessary to understand the psychological and environmental influences and underpinnings of both, dysfunctional safety behaviors like panic buying and adherent safety behaviors like mask wearing.

The present study assesses whether adherent and dysfunctional safety behaviors actually share the same correlates, or whether they are embedded into very different behavioral, attitudinal, intra-, and inter-individual contexts. Based on the literature, it is hypothesized that adherent and dysfunctional safety behaviors are two different sub-constructs, which are both correlated and particularly linked fear and anxiety, but show different demographic, psychological, behavioral and contextual correlates. This would suggest that political interventions by governmental authorities should very specifically aim at certain groups of individuals and adapt interventions in accordance to their motives in order to promote adherent while preventing dysfunctional safety behavior at the same time.



METHODS


Data Collection and Participants

Data collection was performed from March 10 to May 4, 2020 in a Germany-wide online survey. During this time, Germany underwent unprecedentedly rapid changes in regulations of public space and personal freedom. For instance, schools and borders were closed and public gatherings were prohibited. Face-mask wearing became obligatory in public and commercial locations. Due to the initial success in curbing the infection rate, the German government enacted the reopening of schools, day-care centers and most commercial spaces on May 4.

Participant recruitment took place via radio, TV, social media, and newspaper. In detail, the study was announced and the respective online link to the survey was explicitly stated twice in the regional public German radio (Westdetuscher Rundfunk (WDR) 2, Lokalzeit Ruhr) on March, 12. An interview with the whole research team was shown on TV in the local public news (WDR 1, Lokalzeit Ruhr) on March, 18. Then, the head of research was interviewed by Laura Wontorra, a German TV show moderator and influencer on Instagram on April, 10. Last, the study was mentioned and its link was posted along with an interview with the head of the Clinic for Psychosomatic Medicine and Psychotherapy in the local public newspaper [Westdeutsche Allgemeine Zeitung (WAZ)] on April, 25. Of course, the link was also posted alongside a short statement on the study in health related groups in other social media platforms such as Facebook and Whatsapp.

Of 16,380 participants who commenced the survey, 15,308 completed it (completion rate = 81.02%). Due to an additional missing value, 15,307 participants will be considered for the following analyses. Informed consent was given by all participants. The study was conducted in accordance with the Ethics Committee of the Essen Medical Faculty (20-9307-BO).



Material

Participants were asked about basic demographics, their reactions and attitudes toward the COVID-19-virus, as well as their mental health and personality. Demographic information included questions on gender (male, female or other), age in categories, education (university degree, high school diploma, secondary school degree, no secondary school degree and other form of education), current occupational status (clustered into unemployed, physician, nurse, public service – police, firefighting and paramedic), and size of the community the participants live in (metropolis with >100,000 inhabitants, medium-sized city with 100,000–20,000 inhabitants, small town with 5,000 to 20,000 inhabitants and rural community with below 5,000 inhabitants). To evaluate participants' personal hazard in case of a COVID-19 infection, the survey also assessed the presence of a high-risk morbidity for a severe course of COVID-19 (diabetes, chronic heart disease, hypertension, and chronic pulmonary disease).

The feeling of safety is of particular importance in times of crises. Safety depends on trust in authorities, subjective transparency, and knowledge. Accordingly, two self-generated scales were added measuring the trust in governmental actions to face COVID-19 (3 items, 7-point Likert-scaled) and the subjective level of information of the participants (4 items, 7-point Likert scaled; see Supplementary Material). Moreover, one item assessed COVID-19-related fear.

Safety behavior (8 items, 7-point Likert-scaled) was separated into two dimensions based an oblique factorial analysis (see Supplementary Material) – adherent and dysfunctional safety behavior including behaviors like hand-washing or physical distancing, and hoarding hygiene products or canned groceries, respectively. Cronbach's α for the scales revealed reasonable internal consistency of α = 0.65 for trust in governmental actions and α = 0.80 for subjective level of information (correlation between functional and dysfunctional safety behavior: r = 0.38).

It is a robust finding that media exposition might drive fear [(17–19); see also (20)]. Thus, the survey assessed which medium the participants use to remain up to date on the current happenings during the COVID-19-crisis. Single binary items (yes vs. no) were presented for information via TV, digital media, newspapers, social networks, radio, websites from public bodies, friends and family, or physicians.

The current mental health status was measured using the Patient Health Questionnaire (PHQ-2; 2 items, 4-point Likert-scaled) for depressive symptoms (21, 22) and the General Anxiety Disorder (GAD-7; 7 items, 4-point Likert-scaled) for generalized anxiety (23, 24). The survey further included the Locus of Control for its relevance in risk perception and safety behavior (25, 26), as well as the big−5 personality traits for their centrality in human behavior in general and their associations with psychopathology [Rosenström et al. (27)], measured using the Big Five Inventory (BFI-10; 10 items, 5-point Likert-scaled).



Data Analysis

First, an oblique factorial analysis was performed to verify the two dimensions of safety behavior. Following, internal consistencies were tested for all scales. Then, all demographic, psychometric and COVID-19-related characteristics were regressed on adherent and dysfunctional safety behavior. This approach was chosen to reduce potential confounding of raw associations and take into account the contribution of other variables. Regression coefficients were treatment-coded. Yet, variable-wise F-tests are reported to illustrate each variable's overall importance. Variables were generally z-standardized to avoid multi-collinearity. Still, multi-collinearity was assessed using variance inflation factors with a criterion of 5. It was assumed that normality of residuals leaves estimates largely unbiased at large sample sizes such as the present (28). The assumption of homoskedasticity was tested using Breusch-Pagan-Tests. When homoscedasticity was violated, heteroscedasticity-robust regressions were supplemented to ensure that the results were equivalent [using the HC3 command from the R package sandwich, see also (29)].

Marginal effects are reported in the Supplementary Material. For an adequate interpretation of regression results at such high sample sizes, 95%-confidence intervals of regression weights, and effect sizes of marginal effects are reported in addition to p-values (30, 31). Furthermore, an effect size of <0.1 for group-wise comparisons was considered irrelevant, even if the p-value was below 0.05.

To find a small f2 of 0.02 (32) in a comparison between the actual regression model and a null model with a power of 0.99, about 3,000 participants are necessary. Given criterion of standardized regression coefficients being equal or larger than 0.1 for a meaningful interpretation, a simulated power analysis reveals that around 8,000 participants are necessary to reach a power of 0.99. Hence, the analysis is very well powered.




RESULTS

Table 1 shows the aggregated characteristics of the sample.


Table 1. Demographic information (gender, age, education, occupation, area of residence, and health status) of the study sample.
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To define which features were predictive of the two safety behavior dimensions, all variables, including demographic, behavioral, trait- and attitudinal variables were regressed on adherent and dysfunctional safety behavior. In both models, the assumption of homoscedasticity did not apply (Breusch-Pagan test: p < 0.001). Results of a heteroscedasticity-robust regression, however, yield almost identical results to the ordinary least squares regression (see Supplementary Material). None of the predictors showed a critical multi-collinearity with variance inflation factors above 5. Treatment-coded regression parameters are displayed in Table 2.


Table 2. Regression coefficients, 95%-confidence intervals, and p-values for all predictors of the regression analysis with either adherent safety behavior or dysfunctional safety behavior as dependent variables.
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The regression estimates and the marginal effects revealed similar, as well as divergent correlates of adherent and dysfunctional safety behavior. Figure 1 illustrates the marginal effects for the most pronounced differences in the regression models. COVID-19-related fear is positively associated with both, adherent and dysfunctional safety behavior (F-test in the adherent safety behavior model: F(1, 15262) = 2673.15, p < 0.001, F-test in the dysfunctional safety behavior model: F(1, 15262) = 430.53, p < 0.001, see Figure 1A). Yet, this association was more pronounced in the model predicting adherent safety behavior with non-overlapping confidence intervals. On the other hand, while generalized anxiety showed a positive relationship with both safety behaviors [F(1, 15262) = 47.70, p < 0.001, for adherent and F(1, 15262) = 99.82, p < 0.001, for dysfunctional safety behavior], the association with dysfunctional safety behavior appeared to be stronger (see Figure 1B) even though confidence intervals slightly overlapped (see Table 2).


[image: Figure 1]
FIGURE 1. Conditional effects of regression models for the regressors COVID-19-related fear, generalized anxiety, trust in governmental actions, subjective level of information, age, and community size on either adherent or dysfunctional safety behavior. All continuous variables were z-standardized for comparability. Thick lines [panels (A)–(D)] and points [panels (E) and (F)] represent means. Error bars (for points) and colored areas (for lines) represent 95%-confidence intervals. Note: Generalized anxiety was measured by the GAD-7 (7 items, 4-point-Likert scaled), COVID-19-related fear (1 item), adherent and dysfunctional safety behavior, trust in governmental actions (4 items), and subjective level of information (4 items) were measured using self-generated Likert-type items on a 7-point-Likert scale.


Trust in governmental actions to face COVID-19 showed a strong positive relationship with adherent safety behavior [F(1, 15262) = 442.43, p < 0.001], but a negative relationship with dysfunctional safety behavior [F(1, 15262) = 75.33, p < 0.001, see Figure 1C]. Similarly, the subjective level of information was positively related to adherent safety behavior [F(1, 15262) = 136.28, p < 0.001], but showed a negative association with dysfunctional safety behavior [F(1, 15262) = 26.51, p < 0.001, see Figure 1D].

Age was differently associated with both safety behaviors. Although there was an upward trend in dysfunctional safety behavior across age [F(6, 15262) = 15.59, p < 0.001], only small differences were found when predicting adherent safety behavior [F(6, 15262) = 3.87, p = 0.001]. More specific, dysfunctional safety behavior increased for aged higher than 34 (see Figure 1E and Supplementary Material).

Similarly, respondents from smaller-sized communities showed more adherent safety behavior [F(3, 15262) = 38.37, p < 0.001]. There was a gradient from metropoles to rural communities. Only the difference between small towns and rural communities was not significant (see Supplementary Material). Such a gradient did not emerge for dysfunctional safety behavior [F(3, 15262) = 2.58, p = 0.052, see Figure 1F and Supplementary Material for marginal effects].

Pronounced differences also occurred across professional groups in predicting adherent safety behavior [F(1, 15262) = 10.86, p < 0.001]. Predominantly, physicians, nursing staff, and people working as paramedics, firefighters and policemen showed less dysfunctional safety behavior than people having other occupations. Likewise, people indicating current unemployment showed more dysfunctional safety behavior than the other groups, except the group with other occupations (see Table 2 and Supplementary Material).

Respondents who indicated to watch TV and visit websites of public institutions to stay informed on COVID-19 showed more adherent safety behavior (all F-values > 98, p < 0.001), while respondents receiving information from acquaintances showed more dysfunctional safety behavior [F(1, 15262) = 14.32, p < 0.001]. Finally, the presence of a mental disease predicted adherent safety behavior positively [F(1, 15262) = 13.89, p < 0.001], but dysfunctional safety behavior negatively [F(1, 15262) = 53.03, p < 0.001].



DISCUSSION

The COVID-19 pandemic challenged individual lives and still do to this date. While individuals were obliged to isolate themselves and showing correct hygiene behavior, others hoarded toilet paper and groceries. These adherent and dysfunctional safety behaviors may be manifestations of different motive structures and contexts. The necessary question arises, how governmental authorities can encouraged adherent safety behavior while attenuating dysfunctional safety behavior.

To investigate this highly relevant question, we hypothesized that both types of safety behaviors are associated with different set of features in terms of socio-demographics, psychopathology, personality, and COVID-19-specific attitudes. We were able to collect the largest data sample in Germany and one of the largest worldwide on the impact of COVID-19 on mental health. We specifically asked for adherent and dysfunctional safety behaviors during the COVID-19 pandemic. Despite the exploding amount of literature on the current pandemic, no other study has yet been able to report a comparable dataset profoundly investigating distinct safety behaviors in times of COVID-19 in such a detailed manner. In line with the hypothesis, the current results show that adherent and dysfunctional safety behaviors mostly differed in some of their correlates and even revealed opposite associative directionalities with others. However, some correlates were similar.

Certainly, fear and anxiety are to some degree causal for safety-oriented and preventive behaviors. Here, COVID-19-related fear, as well as generalized anxiety, separately showed positive associations with both safety behaviors. It is important to keep in mind that regression parameters are already conditioned on each other: fear and anxiety-related estimates represent the isolated contribution of each of these dimensions of safety behavior. Also, recent literature suggests a distinction between the fear of COVID-19 and anxiety (2, 5, 6, 33, 34). Importantly, the link between COVID-19-related fear and adherent safety behavior appears to be more pronounced than the link between COVID-19-related fear and dysfunctional safety behavior. A reverse pattern is observed for generalized anxiety – although the confidence intervals slightly overlap: the regression coefficient for generalized anxiety is steeper in dysfunctional safety behavior compared to the adherent safety behavior. These findings tentatively suggest that dysfunctional safety behavior originates from a more omnipresent feeling of threat, while adherent safety behavior results from a direct concern about COVID-19. Even more broadly, dysfunctional safety behavior could be a rather egoistic response to the feeling of overall threat. Indeed, the link between the feeling of threat, stress, and selfish behavior is being discussed for over a century now. Since Cannon (35) defined the concept of fight-or-flight, it is still found up to this point that people under acute and chronic stress incline toward less altruism, less moral decision making, and more egoistic choices (36–39). Furthermore, during the initial course of the COVID-19 pandemic, many communities suffered from shortages of goods due to previous panic-buying [see, e.g., (40)]. The perception of the risk of material deprivation may have been amplified by the subjective feeling of stress (2, 41). Thus, dysfunctional safety behavior may neutralize the subjective feeling of threat by ensuring long-term material security.

The finding that adherent safety behavior, but not dysfunctional safety behavior is related to the subjective feeling of information and trust in governmental intervention fits well to the fact that adherent safety behavior is also rather related to fear and concern about COVID-19. Adherent safety behavior could arise as a product of the person's engagement with the pandemic, which would lead to overall higher levels of information, higher trust in governmental actions (perhaps even due to a higher level of information), and overall higher levels of concern. Positive associations between adherent safety behavior and media consumption for the sake of staying informed on COVID-19 further support the argument that more personal engagement with the COVID-19 pandemic results in more adherent safety behavior. Media consumption may spark fear itself, but could also function as a reassuring safety behavior itself. More engaged individuals would more likely attempt to remain up to date on recent developments to evaluate risks and regain a feeling of control. This idea is in line with the negative correlation between generalized anxiety and subjective levels of information regarding COVID-19 [(42), but see also (19)]. Again, there is some evidence that hints toward a difference in quality between COVID-19-related fear and generalized anxiety during the COVID-19 pandemic (5, 33, 34). On the other side, we only find meaningful associations between acquiring information on COVID-19 from acquaintances and dysfunctional safety behavior.

In the data, further differences in adherent and dysfunctional safety behavior occur between age groups. While respondents' age hardly shows any association with adherent safety behavior, older respondents (i.e., older than 34) indicate to engage in more dysfunctional safety behavior. Such increase in dysfunctional safety behavior might reflect an age-related feeling of threat by the virus [see (2) for a detailed insight of the distribution of fear across age groups]: from early on, it has been evident that people of higher age have an increased likelihood to suffer from an unfavorable course of COVID-19, which could eventually result in death (43). Thus, in anticipation of even longer self-isolation in case of infection than in younger people, preparation seems legitimate. Also, elderly are oftentimes less mobile than younger people and lockdowns make longer trips to grocery shops even more difficult. Finally, the pandemic could have cemented already pre-existing consumption styles with elderly individuals tending to buy more of some hygiene products (44).

A rather unexpected finding is that inhabitants of metropoles exhibit less adherent safety behavior than inhabitants of small towns and rural dwellers, a pattern which is not present in dysfunctional safety behavior. Here, pragmatic reasons might contribute the most: rural dwellers could simply have less difficulties to avoid crowds. Perhaps their decision threshold to even use public transit or travel around is also higher due to more autarky. Otherwise put, people living in large cities are more reliant on public transit, and partly, avoidance of crowds is hardly possible. Furthermore, Peters (45) describes the countryside as more vulnerable to potential COVID-19 outbreaks due to a lack of health services. Causes for an increased dysfunctional safety behavior could be manifold. Yet again, it is important to keep in mind that such differences cannot be explained by direct confounding via e.g., occupation or age. These variables have been conditioned upon in the regression model.

Summarizing, the presented results hint toward a differential associative, and thus contextual, embedding of adherent and dysfunctional safety behavior. Both behaviors appear to be independent of each other, which makes a differentiation theoretically and practically reasonable. People with high levels of adherent safety behavior show higher levels of authoritative trust and subjective information levels. They indicate more specific fear of COVID-19 and seem to gather more information via public news channels. Thus, adherent safety behavior could be promoted by increasing governmental responsibility, medial education, and by inducing realistic highly specialized and justified respect of a possible infection with COVID-19. Contrary to that, generalized anxiety is rather associated with panic buying and other dysfunctional safety behaviors. Accordingly, the present data suggest that governmental actions and COVID-19-specific elucidation campaigns should not target the people's general fears triggering dysfunctional safety behavior. They should rather very carefully provide profound information about virus-specific risks and possible protective countermeasures aiming for adherent safety behavior.


Limitations

The current study has been among the few that captured the atmospheric picture during the acute period of the first COVID-19 wave in Germany. Accordingly, the study investigated the largest dataset in Germany to our knowledge and is thus of high importance for the understanding of the pandemic's impact on mental health. However, the rapid reaction to the pandemic, related quickly-evolving political decisions, and the individuals' reactions naturally comes at some negligible methodological costs.

First, and most importantly, it has to be kept in mind that all data presented here was collected via an online survey, which holds several limitations. For once, there is absolutely no way to control the participants' response rate causing the risk of a participant bias. Thus, more anxious people or those suffering from more risk factors may have responded preferentially to the survey. These points, of course, may hamper the generalizability of the present sample.

Second, at the time of the initial COVID-19 outbreak in Germany, no validated instruments were available to assess fear of COVID-19. The first questionnaire assessing COVID-19-related fear was presented after the survey had already been launched (33). The Preventive COVID-19 Behavior Scale, an instrument to measure safety behaviors [PCV-19BS, see (33, 46)], was based on recommendations by the WHO in April 2020 (47). Due to this fact, some of the scales of the survey were self-generated and COVID-19-related fear was furthermore measured by one single item.

Last, the data were collected from March 10 to May 4, 2020 and thus refer to the very first early stage of the pandemic in which people were most anxious and overstrained. By now, however, the public and governments may have adapted to the situation, which could reduce the study's relevance. However, data during just this time is rare and may thus be of special importance for socio-psychological research, even after the vulnerable phase itself. Furthermore, the second wave in Germany including a second lock-down with closed cinemas, pubs, and even boarder is happening right now in December 2020. Likewise, people begin to show panic buying behavior again, which again highlights the current data's impact.

Although some of these limitations cannot be retrospectively improved, the large sample of the current data set provides a strong variability that may legitimate an interpret a generalization and interpretation. Furthermore, safety behavior, especially during a worldwide pandemic, has not yet been investigated in comparable detail and magnitude. Apart from that, the scales used to measure adherent and dysfunctional safety behavior show decent psychometric properties (see Supplementary Material). Certainly, selection bias could play a role due to a relatively large proportion of participants, e.g., living in metropoles or pursuing medical professions. Again, a regression analysis is usually capable of partializing out such influences if considered in the model. Still, sources of confounding can be manifold [see, e.g., (48)].



Conclusion

The present results are the first and due to data's sample size to our knowledge the most reliable in Germany to point toward two different sub-constructs of safety behavior during COVID-19. While the people's trust in governmental actions leads to adherent safety behaviors like mask wearing, anxiety may trigger panic buying and possibly increase the threshold for other-regarding welfare. These results should affect future political awareness campaigns and interventions. Especially at the present time when infection rates are raising again, political leaders now have the ability to use this data to promote preventive action and thereby avoid the further spread of COVID-19 without unfavorable backfiring.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics Committee of the Essen Medical Faculty (20-9307-BO). Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

BW and AS: planning, study design, data collection, data analysis and interpretation, and manuscript writing. ND, VM, MF, and HK: data interpretation and editing. E-MS, MT, and AB: planning, study design, and supervision. All authors contributed to the article and approved the submitted version.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2020.625664/full#supplementary-material



REFERENCES

 1. Bäuerle A, Steinbach J, Schweda A, Beckord J, Hetkamp M, Weismüller B, et al. Mental Health Burden of the COVID-19 Outbreak in Germany: predictors of mental health impairment. J. Prim. Care Commun. Health. (2020) 11:2150132720953682. doi: 10.1177/2150132720953682

 2. Bäuerle A, Teufel M, Musche V, Weismüller B, Kohler H, Hetkamp M, et al. Increased generalized anxiety, depression and distress during the COVID-19 pandemic: a cross-sectional study in Germany. J. Public Health. (2020) 42:672–8. doi: 10.1093/pubmed/fdaa106

 3. Teufel M, Schweda A, Dorrie N, Musche V, Hetkamp M, Weismuller B, et al. Not all world leaders use Twitter in response to the COVID-19 pandemic: impact of the way of Angela Merkel on psychological distress, behaviour and risk perception. J. Public Health. (2020) 42:644–6. doi: 10.1093/pubmed/fdaa060

 4. Musche V, Bauerle A, Steinbach J, Schweda A, Hetkamp M, Weismuller B, et al. COVID-19-related fear and health-related safety behavior in oncological patients. Front. Psychol. (2020) 11:1984. doi: 10.3389/fpsyg.2020.01984

 5. Pakpour AH, Griffiths MD. The fear of COVID-19 and its role in preventive behaviors. J. Concurrent Disord. (2020) 2:58–63.

 6. Skoda EM, Bäuerle A, Schweda A, Dörrie N, Musche V, Hetkamp M, et al. Severely increased generalized anxiety, but not COVID-19-related fear in individuals with mental illnesses: a population based cross-sectional study in Germany. Int. J. Soc. Psychiatry. (2020):002076402096077. doi: 10.1177/0020764020960773

 7. Arafat SMY, Kar SK, Menon V, Alradie-Mohamed A, Mukherjee S, Kaliamoorthy C, et al. Responsible factors of panic buying: an observation from online media reports. Front. Public Health. (2020) 8:603894. doi: 10.3389/fpubh.2020.603894

 8. Seale H, Heywood AE, Leask J, Steel M, Thomas S, Durrheim DN, et al. COVID-19 is rapidly changing: examining public perceptions and behaviors in response to this evolving pandemic. medRxiv 2020.2005.2004.20091298. (2020). doi: 10.1101/2020.05.04.20091298

 9. Yuen KF, Wang X, Ma F, Li KX. The psychological causes of panic buying following a health crisis. Int. J. Environ. Res. Public Health. (2020) 17:3513. doi: 10.3390/ijerph17103513

 10. Arafat SMY, Kar SK, Menon V, Kaliamoorthy C, Mukherjee S, Alradie-Mohamed A, et al. Panic buying: an insight from the content analysis of media reports during COVID-19 pandemic. Neurol. Psychiatry Brain Res. (2020) 37:100–3. doi: 10.1016/j.npbr.2020.07.002

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

 12. Müller S, Rau HA. Economic preferences and compliance in the social stress test of the corona crisis. SSRN Electron. J. (2020). doi: 10.2139/ssrn.3575633

 13. Oosterhoff B. Psychological correlates of news monitoring, social distancing, disinfecting, and hoarding behaviors among US adolescents during the COVID-19 pandemic. PsyArXiv. (2020). doi: 10.31234/osf.io/rpcy4

 14. Chen Y, Rajabifard A, Sabri S, Potts KE, Laylavi F, Xie Y, et al. A discussion of irrational stockpiling behaviour during crisis. J. Saf. Sci. Resilience. (2020) 1:57–8. doi: 10.1016/j.jnlssr.2020.06.003

 15. Nivette A, Ribeaud D, Murray AL, Steinhoff A, Bechtiger L, Hepp U, et al. Non-compliance with COVID-19-related public health measures among young adults: insights from a longitudinal cohort study. SocArXiv. (2020). doi: 10.31235/osf.io/8edbj

 16. Campos-Mercade P, Meier A, Schneider F, Wengström E. Prosociality predicts health behaviors during the COVID-19 pandemic. University of Zurich, Department of Economics, Working Paper 346 (2020). doi: 10.2139/ssrn.3604094

 17. Gao J, Zheng P, Jia Y, Chen H, Mao Y, Chen S, et al. Mental health problems and social media exposure during COVID-19 outbreak. PloS ONE. (2020) 15:e0231924. doi: 10.1371/journal.pone.0231924

 18. Lin C-Y, Broström A, Griffiths MD, Pakpour AH. Investigating mediated effects of fear of COVID-19 and COVID-19 misunderstanding in the association between problematic social media use, psychological distress, and insomnia. Internet Interv. (2020) 21:100345. doi: 10.1016/j.invent.2020.100345

 19. Nekliudov NA, Blyuss O, Cheung KY, Petrou L, Genuneit J, Sushentsev N, et al. Excessive media consumption about COVID-19 is associated with increased state anxiety: outcomes of a large online survey in Russia. J. Med. Internet Res. (2020) 22:e20955. doi: 10.2196/20955

 20. Schweda A, Weismüller B, Bäueler A, Dörrie N, Musche V, Hetkamp M, et al. Phenotyping mental health: age, community size, and depression differently modulate COVID-19-related fear and generalized anxiety. Compr. Psychiatry. (2021) 104. doi: 10.1016/j.comppsych.2020.152218

 21. Arroll B, Goodyear-Smith F, Crengle S, Gunn J, Kerse N, Fishman T, et al. Validation of PHQ-2 and PHQ-9 to screen for major depression in the primary care population. Ann. Fam. Med. (2010) 8:348–53. doi: 10.1370/afm.1139

 22. Kroenke K, Spitzer RL, Williams JB. The patient health questionnaire-2: validity of a two-item depression screener. Med. Care. (2003) 1284–92. doi: 10.1097/01.MLR.0000093487.78664.3C

 23. Löwe B, Decker O, Müller S, Brähler E, Schellberg D, Herzog W, et al. Validation and standardization of the generalized anxiety disorder screener (GAD-7) in the general population. Med. Care. (2008) 266–74. doi: 10.1097/MLR.0b013e318160d093

 24. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch. Intern. Med. (2006) 166:1092–7. doi: 10.1001/archinte.166.10.1092

 25. Jakoby N, Jacob R. Messung von internen und externen Kontrollüberzeugungen in allgemeinen Bevölkerungsumfragen. Zuma Nachrichten. (1999) 23:61–71.

 26. Nafradi L, Nakamoto K, Schulz PJ. Is patient empowerment the key to promote adherence? A systematic review of the relationship between self-efficacy, health locus of control and medication adherence. PloS ONE. (2017) 12:e0186458. doi: 10.1371/journal.pone.0186458

 27. Rosenström T, Gjerde LC, Krueger RF, Aggen SH, Czajkowski NO, Gillespie NA, et al. Joint factorial structure of psychopathology and personality. Psychol. Med. (2019) 49:2158–67. doi: 10.1017/S0033291718002982

 28. Schmidt AF, Finan C. Linear regression and the normality assumption. J. Clin. Epidemiol. (2018) 98:146–51. doi: 10.1016/j.jclinepi.2017.12.006

 29. Zeileis A. Econometric computing with HC and HAC covariance matrix estimators. J. Stat. Softw. (2004) 11:1–17. doi: 10.18637/jss.v011.i10

 30. Lash TL, Mor V, Wieland D, Ferrucci L, Satariano W, Silliman RA. Methodology, design, and analytic techniques to address measurement of comorbid disease. J. Gerontol. Ser. A. (2007) 62:281–5. doi: 10.1093/gerona/62.3.281

 31. Sterne JA, Smith GD. Sifting the evidence—what's wrong with significance tests? Phys. Ther. (2001) 81:1464–9. doi: 10.1093/ptj/81.8.1464

 32. Cohen J. (1992). A power primer. Psychol. Bull. 112, 155–9. doi: 10.1037/0033-2909.112.1.155

 33. Ahorsu DK, Imani V, Lin C-Y, Timpka T, Broström A, Updegraff JA, et al. Associations between fear of COVID-19, mental health, and preventive behaviours across pregnant women and husbands: an actor-partner interdependence modelling. Int. J. Mental Health Addic. (2020) 1–5. doi: 10.1007/s11469-020-00340-x

 34. Harper CA, Rhodes D. Ideological responses to the breaking of COVID-19 social distancing recommendations. Preprint. (2020). doi: 10.31234/osf.io/dkqj6

 35. Cannon W. (1929). Bodily Changes in Pain, Hunger, Fear and Rage. New York, NY: Appleton (1929).

 36. Starcke K, Polzer C, Wolf OT, Brand M. Does stress alter everyday moral decision-making? Psychoneuroendocrinology. (2011) 36:210–9. doi: 10.1016/j.psyneuen.2010.07.010

 37. Steinbeis N, Engert V, Linz R, Singer T. The effects of stress and affiliation on social decision-making: investigating the tend-and-befriend pattern. Psychoneuroendocrinology. (2015) 62:138–48. doi: 10.1016/j.psyneuen.2015.08.003

 38. Vinkers CH, Zorn JV, Cornelisse S, Koot S, Houtepen LC, Olivier B, et al. Time-dependent changes in altruistic punishment following stress. Psychoneuroendocrinology. (2013) 38:1467–75. doi: 10.1016/j.psyneuen.2012.12.012

 39. Schweda A, Margittai Z, Kalenscher T. Acute stress counteracts framing-induced generosity boosts in social discounting in young healthy men. Psychoneuroendocrinology. (2020) 121:104860. doi: 10.1016/j.psyneuen.2020.104860

 40. Loxton M, Truskett R, Scarf B, Sindone L, Baldry G, Zhao Y. Consumer behaviour during crises: preliminary research on how coronavirus has manifested consumer panic buying, herd mentality, changing discretionary spending and the role of the media in influencing behaviour. J. Risk Financ. Manag. (2020) 13:166. doi: 10.3390/jrfm13080166

 41. Popovic NF, Bentele UU, Pruessner JC, Moussaïd M, Gaissmaier W. Acute stress reduces the social amplification of risk perception. Sci. Rep. (2020) 10:1–11. doi: 10.1038/s41598-020-62399-9 

 42. Skoda EM, Teufel M, Stang A, Jockel KH, Junne F, Weismüller B, et al. Psychological burden of healthcare professionals in Germany during the acute phase of the COVID-19 pandemic: differences and similarities in the international context. J. Public Health. (2020) 42:688–95. doi: 10.1093/pubmed/fdaa124

 43. Verity R, Okell LC, Dorigatti I, Winskill P, Whittaker C, Imai N, et al. Estimates of the severity of coronavirus disease 2019: a model-based analysis. Lancet Infect. Dis. (2020) 20:669–77. doi: 10.1016/S1473-3099(20)30243-7

 44. Bodapati AV, Drolet A. Effects of age on shopping behavior for consumer packaged goods. In: Bodapati AV, Drolet A, editors. The Aging Consumer: Perspectives from Psychology and Marketing. London: Routledge (2020). p. 17. doi: 10.4324/9780429343780-8

 45. Peters DJ. Community susceptibility and resiliency to COVID-19 across the rural-urban continuum in the United States. J. Rural Health. (2020) 36:446–56. doi: 10.1111/jrh.12477

 46. Chang K-C, Strong C, Pakpour AH, Griffiths MD, Lin C-Y. Factors related to preventive COVID-19 infection behaviors among people with mental illness. J. Formos. Med. Assoc. (2020) 119:1772–80. doi: 10.1016/j.jfma.2020.07.032

 47. World Health Organization. QandA on Coronaviruses (COVID-19) (2020). Available online at: https://www.who.int/news-room/q-a-detail/q-a-coronaviruses (accessed May 30, 2020).

 48. McElreath R. Statistical rethinking: a Bayesian course with examples in R and Stan. Boca Raton: CRC Press (2020). doi: 10.1201/9780429029608

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 © 2021 Weismüller, Schweda, Dörrie, Musche, Fink, Kohler, Skoda, Teufel and Bäuerle. 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/fpubh-08-625664-t002.jpg
Predictors

(Intercept)
Male
Other Gender

Dysfunctional safety
behavior

Fear of COVID19
25-34 years

35-44 years

45-54 years

55-64 years

65-74 years

+75 years

High School Degree

Secondary School
Degree (Realschule)

First School Degree
(Hauptschule)

No School Degree
Other

Unemployed

Physician

Nursing staff
Police/Firefighting/Paramedic
Student

Medium-sized city

(>20,000)

Small town (>5,000)

Rural area (<5,000)

Yes

Yes

Generalized Anxiety

(GAD-7)

Depressive Symptoms
(PHQ-2)

Trust in governmental
actions

Subjective level of
information

External Locus of
Control

Internal Locus of
Control

v

Websites of public
institutions

Radio
Friends and
acquiantances
Physicians

Social Networks
Digital Media
Newspapers
BFI—Agreeableness
BFI—Neuroticism
BFI—Openness
BF|—Extraversion

BFI—
Conscientiousness

Adherent Safety
Behavior

Observations
R?/R? adjusted

Estimates

-0.24

-0.04

-0.28
021

0.38
-0.04
0.00
0.01
0.07
0.05
0.10
0.00
0.02

0.03

-0.08
0.00
0.06

-0.13

-0.07

-0.20

-0.06
0.08

0.15
0.19
0.08
-0.02
0.07

0.02

0.16

0.09

0.03

-0.02

0.14
0.14

-003
-0.05

0.00
0.01
0.06
-0.02
0.01
-0.03
0.02
-0.03
0.02

15,307
0.411/0.409

Adherent safety behavior

cl

-0.30t0 -0.18

—~0.06 to —0.01

—0.44 to -0.01
0.19100.22

0.37 t0 0.40
—0.09t0 0.01
—0.05t0 0.05
—0.04 10 0.07

0.01100.13
-0.031t00.13
—0.05100.25
—0.03100.03
—0.02 to 0.06

—0.03100.10

-0.25100.19
—0.09t00.10
0.011t00.10
-0.20to -0.06
-0.1210 -0.03
-0.28t0 -0.11
—-0.1110 -0.02
0.04t00.11

0.11100.19
0.15100.23
0.04100.12
—0.05t0 0.01
0.06 t0 0.09

0.00 10 0.04

0.15100.18

0.07 t0 0.10

0.02 t0 0.04

—-0.03 to -0.00

0.12100.17
0.11100.17

—0.06 to —0.01
—0.09 to —0.02

—0.03100.03
—0.02 to 0.04
0.03100.08
—0.05 to 0.00
—0.00 to 0.02
—0.06 to —0.02
0.011t00.04
—0.04 to -0.01
0.011t00.04

15,307
0.228/0.226

<0.001
0019
0,037
<0.001

<0.001
0.137
0.968
0.628
0.022
0.240
0.213
0.939
0319

0.309

0.766
0.96
0.014
<0.001
0.001
<0.001
0010
<0.001

<0.001
<0.001
<0.001
0.158
<0.001

0.048

<0.001

<0.001

<0.001

0.011

<0.001
<0.001

0.009
0.003

0.960
0.439
<0.001
0,006
0,123
<0.001
<0.001
<0.001
<0.001

Estimates

-0.18
001
0.08

0.19
0.06
022
0.19
0.14
0.25
035
-0.03
-0.05

-0.06

-0.07
0.00
0.04
0.04

—0.01
0.01

—-0.05
0.03

-0.01

-0.04

-0.18
0.04
0.12

—0.02

-0.08

-0.04

—0.04

0.02

0.06
-0.02

—-0.02
0.10

—0.01
0.02
0.03

0.05
-0.06
0.01
-0.01
0.02
-0.03

027

Dysfunctional safety behavior
cl

-0.25t0 -0.11
—0.02100.05
—0.16100.33

0.17t00.21
0.00t00.11
0.16100.28
0.13100.26
0.07 to 0.21
0.16100.34
0.17 100.52
—0.06 t0 0.01
—0.09 to —0.00

-0.13100.02

-0.321t00.19
—0.11t00.11
-0.02t0 0.09
-0.031t00.12
—0.06 t0 0.04
-0.08t00.11
—0.11t00.01
—0.00to 0.07

~0.05100.04
—0.09t0 0.01

—0.22 t0-0.13
0.00t00.08
0.09100.14

—0.04 t0 0.00
—0.10to -0.06
—0.06 to —0.03
—0.06 to —0.03

—-0.00t0 0.03

0.03 t0 0.09
—0.05t0 0.02

—0.051t00.01
0.06100.14

—0.04100.03
—0.01100.05
0.00t0 0.06
0.02t0 0.08
—0.07 to —0.04
-0.00t0 0.03
-0.02t0 0.01
0.00t0 0.03
—0.05 to —0.02

0.25100.29

<0.001
0.456
0.495

<0.001
0.046
<0.001
<0.001
<0.001
<0.001
<0.001
0.135
0.029

0.129

0.606
0.943
0.179
0.265
0.643
0.773
0.083
0.090

0.747
0.0
<0.001
0.083
<0.001

0.066

<0.001

<0.001

<0.001

0.051

<0.001
0.311

0.106
<0.001

0.746
0.198
0.044
0.001
<0.001
0.146
0.295
0.017
<0.001

<0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Different Correlates of COVID-19-Related Adherent and Dysfunctional Safety Behavior



		Introduction



		Methods



		Data Collection and Participants



		Material



		Data Analysis







		Results



		Discussion



		Limitations



		Conclusion







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Supplementary Material



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Different Correlates of
COVID-19-Related Adherent and
Dysfunctional Safety Behavior





OPS/images/fpubh-08-625664-g001.gif
[0 Adnerent Safety Behavior
[ Te——
i

J01eyeg A19jeS Ut ONE POTIPIEPUEIS PORIDAIY





OPS/images/fpubh-08-625664-t001.jpg
N

Gender
Female

Male

Other

Age (%)

18-24 years

25-34 years

35-44 years

45-54 years

55-64 years

65-74 years

above 75 years

Education

University Degree

High School Degree

Secondary School Degree (Realschuie)
First School Degree (Hauptschule)

No School Degree

Other

Occupation

Unemployed

Physician

Nursing staff
Police/Firefighting/Paramedic:

Student

Other

Area

Large City (>100,000 inhabitants)
Medium-sized city (20,000 inhabitants)
Small town (5,000 inhabitants)
Province area (<5,000 inhabitants)
Risk disease (diabetes, blood pressure,

cardiovascular disease, chronic pulmonic disease)

Mental illness

Overall (%)

15,308

10,824 (70.7)
4,433 (29.0)
51(03)

2,127 (139)
3,796 (24.8)
3515 (23.0)
2,902 (19.0)
2,177 (14.2)
670 (4.4)
121(0.8)

6,544 (42.7)

5,002 (32.7)

2,791 (182)
665(4.3)
48(0.3)
258(1.7)

1,566 (10.2)
553 (3.6)
1,682 (11.0)
346 2.9)
1,987 (13.0)
9,173 (59.9)

8525 (55.7)
3,453 (22.6)
1,690 (11.0)
1,640 (10.7)
11,922 (77.9)

2,006 (13.1)

Percent values in parentheses are relative to the total N










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





