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Editorial on the Research Topic
 Individual Differences in Cognition and Affects in the Era of Pandemic and Machine Learning



At the launch of this issue, then newly discovered COVID-19 seemed to be faltering, and the collection of papers gathered in this publication was bound to be both a reminder and a relatively final display of domains and aspects of human functioning that were somehow affected by the corona crisis. Meanwhile, the health situation in the world has shown us the full breadth of the impact that the coronavirus has left or still leaves in almost all fields of human behavior. Overall, bibliographic mapping shows that most of the papers, framed within the scientific study of coronavirus and its societal impact, were in the field of medicine and psychology (Gul et al., 2020). Mirroring the solidarity and unifying efforts to overcome the crisis, collaborative research and multiple authorships prevail. This exact pattern can be seen in the collection of 16 collaborative papers gathered within this Research Topic.

The Topic reported some surprising findings as well. For instance, counter to most people's initial expectation, young people suffered significantly more psychological stress than older people during the pandemic. Older adults who are more vulnerable to COVID-19 showed strong resilience around the world. Notably, the research on predictive model of stress and anxiety for depression in undergraduate students by Rodríguez-Hidalgo et al. has been read more than 113,000 times up to the point of the publication of this Editorial. Our readers are from all continents and in humanities, social, science, and health domains. Here, we summarize what we have learned from this Research Topic, in terms of differential psychological and emotional responses of young and older adults, as well as from emerging techniques aimed at coping with nowadays everyday pandemic.

As in the case of other health crises in the human history, our research collection has placed an emphasis on the effects of this pandemic on our emotional and cognitive behaviors, as well as attempts to prevent or mitigate its destructive effects. Indeed, most of the collected papers revealed the affective side of living with the pandemic. These studies cover topics of anxiety (Camacho et al.; Rodriguez-Hidalgo et al.), mental health (Osimo et al.; Mehulić and Kamenov), and positive (e.g., gratitude, purpose in life) and negative affects (Bernabe-Valero, Melero-Fuentes et al.; Hou et al.) during the COVID-19 outbreak. Taking a more differential approach, papers dealing with the socio-cognitive factors related to the COVID-19 crisis build the next larger group of the collected articles (Bernabe-Valero, Blasco-Magraner et al.; Maglić et al.; Podlesek et al.; Tonković et al.). The third group includes papers dealing with preventive and protective behaviors, such as adherence to epidemiological recommendations (Lep et al.; Paiva et al.; Hromatko et al.). A final group of studies conferred deals with the way of mitigating psychological distress (de Rivera et al.; Ozamiz-Etxebarria et al.; Vukičević Marković et al.) during the coronavirus crisis. In the following paragraphs we have grouped these studies according to overarching topic, with their main findings summarized.


ANXIETY AND MENTAL HEALTH

Studies centered around the topic of anxiety and mental health prove that anxiety is found almost universally to be the strongest behavioral feature of life in the COVID crisis. Not surprisingly it sets the main framework for counteracting the negative consequences of the crisis. The following articles show that the key to resilience are supportive and affectionate relationships in different life contexts, gratitude, and empowerment of general coping strategies:

• Fear of COVID-19, Stress, and Anxiety in University Undergraduate Students: A Predictive Model for Depression (Rodríguez-Hidalgo et al.)

• Anxiety and Social Support as Predictors of Student Academic Motivation During the COVID-19 (Camacho et al.)

• The Influence of Personality, Resilience, and Alexithymia on Mental Health During COVID-19 Pandemic (Osimo et al.)

• Mental Health in Affectionate, Antagonistic, and Ambivalent Relationships During the COVID-19 Pandemic: A Latent Profile Analysis (Mehulić and Kamenov)

• The Relationship Between Quarantine Length and Negative Affect During the COVID-19 Epidemic Among the General Population in China: The Roles of Negative Cognition and Protective Factors (Hou et al.)

• The Moderation Effects of Comparative Thinking Between Gratitude and Negative Affect During the COVID-19 Outbreak (Bernabe-Valero, Melero-Fuentes et al.).



DIFFERENTIAL SOCIO-COGNITIVE FACTORS IN COVID CRISIS

It seems that the consequences of living with anxiety will have a differential effect on different people and it is important to note that a mild subjective cognitive decline may be experienced by some individuals during the epidemic. Individuals characterized by open-minded thinking and general trust in science will be more likely to avoid physical contact, maintain physical hygiene, and support COVID-19 restrictive mitigation policies. These recommendations will also be more appreciated by people who feel more grateful and have a stronger sense of purpose in life, suggesting that these features should be fostered in interventions designed to encourage public coping with the pandemic. The following studies deals with these issues:

• Analytic Thinking and Political Orientation in the Corona Crisis (Maglić et al.)

• Who Believes in COVID-19 Conspiracy Theories in Croatia? Prevalence and Predictors of Conspiracy Beliefs (Tonković et al.)

• The Relationship Between Perceived Stress and Subjective Cognitive Decline During the COVID-19 Epidemic (Podlesek et al.)

• Individual Differences Facing the COVID-19 Pandemic: The Role of Age, Gender, Personality, and Positive Psychology (Bernabe-Valero, Blasco-Magraner et al.).



ADHERANCE TO RECOMMENDATIONS

While individual differences in cognitive and affective responses are important, a coherent and credible communication in all stages of the struggling with pandemic is crucial in forming solidarity with the recommendations and social trust. Still public strategy must keep in mind the individual differences and accommodate the knowledge of these differences in public health strategies when communicating the importance of adherence to recommendations. Psychological mechanisms underlying adherence to pharmacological (vaccination) vs. non-pharmacological measures differ, which should also be considered when planning communication strategy. These are the studies dealing with the above topics:

• One Hundred and Sixty-One Days in the Life of the Homopandemicus in Serbia: The Contribution of Information Credibility and Alertness in Predicting Engagement in Protective Behaviors (Lep et al.)

• Boldness Personality Traits Are Associated With Reduced Risk Perceptions and Adoption of Protective Behaviors During the First COVID-19 Outbreak (Paiva et al.)

• Trust in Science, Perceived Vulnerability to Disease, and Adherence to Pharmacological and Non-pharmacological COVID-19 Recommendations (Hromatko et al.).



MITIGATION OF NEGATIVE CONSEQUENCES

Consistent with the universality of anxiety as a key behavioral descriptor of life with a pandemic, studies on the mitigation of pandemic's negative consequences mostly deal with the anxiety mitigation. While some techniques prove to be effective (such as autogenic training and relaxation techniques), it is advised to avoid some self-guided techniques (such as expressive writing) in the context of the COVID 19 pandemic—as suggested by the following studies:

• Autogenic Training Improves the Subjective Perception of Physical and Psychological Health and of Interpersonal Relational Abilities: An Electronic Field Survey During the COVID-19 Crisis in Spain (de Rivera et al.)

• Reduction of COVID-19 Anxiety Levels Through Relaxation Techniques: A Study Carried Out in Northern Spain on a Sample of Young University Students (Ozamiz-Etxebarria et al.)

• Effectiveness of Expressive Writing in the Reduction of Psychological Distress During the COVID-19 Pandemic: A Randomized Controlled Trial (Vukičević Marković et al.).

This Research Collection offers high-quality theoretical insights and empirical findings covering a range of behavioral domains intertwined into our everyday life in the context of pandemic. In a way, the technical details of this issue also speak of life during the pandemic, its immediate effects in terms of our emotional and cognitive experience and behaviors, as well as our ways of coping with its consequences. The pandemic is overall and omnipresent. Fifty-seven authors from 12 countries (Brazil, China, Croatia, Ecuador, Italy, Portugal, UK, United States, Serbia, Slovenia, Spain, Switzerland) and three continents testified about the efforts made world-wide to better understand its impact and mobilize inter- and intra-individual resources in combating its negative consequences.

We have found commonalities of psychological responses of fear, anxiety, conspiracy, resiliency, and support across countries and cultures. We have also seen strong individual and group differences responding to COVID-19 related stress due to age, gender, and culture. This Research Collection provides examples of the many ways in which evolutionary principles can help advance psychological and behavioral science applied in a pandemic context. The Topic provides scientific evidence of effective coping strategies to protect from stress and negative emotions, such as:

- Build trust in science and lower the sense of political helplessness

- Increase optimism, cognition, uncertainty tolerance, and social support

- Mindfulness, relaxation, and writing to reduce stress.

This Research Topic was envisioned as an evidence-based reminder of the times of crisis caused by the new and then little-known coronavirus. By clearly identifying areas of research important for our coping with the pandemic and its effects, this Research Topic has outgrown its primary purpose. It can now be viewed as a tool for generating new valuable research ideas, consolidating the existing findings, and testing future treatment strategies.
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Since March 14, 2020, Spain has been in a state of alarm due to the crisis created by the outbreak of COVID-19. This measure has led to strict levels of lockdown. This situation has led to an increase in anxiety levels among the younger population. For this reason, an intervention was carried out on university voluntary participants in order to help lower their anxiety levels. Specifically, a telematic workshop was implemented to teach emotional literacy and relaxation techniques combined with the practice of the techniques in an autonomous manner. Anxiety measurements were taken before and after the workshop using the Generalized Anxiety Disorder – 7 (GAD-7) scale. The results show that Jacobson’s progressive relaxation techniques, Schultz’s autogenic training, abdominal relaxations, and visualizations are effective in lowering the anxiety levels of university students as an alternative to pharmacotherapy.
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INTRODUCTION

The Spanish State has been in a state of alert since March 14, 2020 due to the COVID-19 pandemic. As demonstrated in a recent investigation, the general population is experiencing situations of anxiety, and in some groups and individuals, the level of anxiety has increased due to lockdown and uncertainty and due to the de-escalation situation we are experiencing (Hao et al., 2020).

Contrary to initial estimates, this historical and unprecedented situation for the younger population is affecting them psychologically more than the adult population (Taylor et al., 2008). In particular, students are proving to be one of the most vulnerable populations due to the age of near adolescence when peers become more important (Gallego et al., 2011). The World Health Organization (World Health Organization (WHO), 2018) understands that adolescence occurs between the ages of 10 and 19 years in its two phases, early adolescence (10–14 years) and late adolescence (15–19 years). The situation is aggravated by the stress to which they are subjected by the studies themselves linked to the new methodologies of receiving classes telematically and information and communication technologies (ICTs) (Jung et al., 2012; Rogero-García, 2020).

For all these reasons, the students refer to living insomnia in the face of changes in routine and stress that this new situation may be causing them, in addition to experiencing high levels of anxiety characterized by feelings of catastrophe or imminent danger, feelings of risk, tension, insecurity, and suffering.

Against this background, several studies are showing that telematic psychotherapy can be of great help to people who are suffering psychologically with this pandemic (Macias and Valero, 2018). In the Basque Country, psychological services were set up in the Basque Health Service (Osakidetza) from the moment that COVID-19 cases began to increase. However, not all the population has access to this resource; thus, it is important to provide psychological resources by other means, such as guidelines for dealing with anxiety in the face of the pandemic.

According to the Anxiety Disorders Association of America and the Spanish Society for the Study of Anxiety and Stress, there are different methods for dealing with anxiety. Non-pharmacological interventions, such as relaxation, yoga, problem-solving techniques, biofeedback, psychotherapy, and cognitive–behavioral techniques, are the most effective in combating anxiety (Bushell, 1998; Vaccaro et al., 2019; Armat et al., 2020; Gadea et al., 2020).

There are many physical and psychological benefits that can be achieved through the practice of relaxation techniques (Smith et al., 2018):


• They help to create feelings of well-being and tranquility as well as help to care for sleep hygiene and combat insomnia.

• They strengthen the immune system, help to lower anxiety, and increase the ability to cope with different situations that can create stress.

• They decrease physiological symptoms that can occur with anxiety, such as decreased heartbeat and breathing and increased ability to concentrate and memory.

• They increase energy level, positive thoughts, and creativity and help to create a positive self-image.



In summary, through relaxation, positive effects can be achieved on three different levels. Firstly, on a physiological level, muscle tension and breathing frequency are reduced, and heart rate is lowered. Secondly, on a behavioral level, controlled and calm movements and hypoactivity are achieved. Finally, on a cognitive level, there are thoughts of tranquility, well-being, images of calm situations, and perception of sweet feelings (Rasid and Parish, 1998).

According to Burgos Varo et al. (2006), the most effective relaxation techniques to reduce the levels of autonomic activation and the unpleasant experience of anxiety by improving sleep and other stress-related symptoms are Jacobson’s progressive relaxation (Bushell, 1998), Schultz autogenic training (Schultz, 1969), breathing techniques, and visualizations as explained below.

Jacobson’s progressive muscle relaxation is a technique in which the muscles are first tensed and then relaxed by different muscle groups throughout the body. The main objective is to recognize the difference between a state of muscle tension and a state of muscle relaxation. In this way, a state of muscular relaxation is achieved that progressively becomes generalized to the whole body (Mármol, 2013; Toro, 2019).

In Schultz’s autogenic training, there are six exercises that must be learned progressively. These exercises consist of the passive concentration of the body’s own sensations. Through some simple self-instructions, the person will be able to get his extremities first, and the rest of his body later, to relax through the sensations of heat and weight. The regulation of the heart or breathing frequency must be the result of a process that must occur automatically, after thinking that the heart beats calmly or that breathing is relaxed. Finally, the imagination of coolness in the head should help to have feelings of well-being and also clarity (Schultz, 1969).

Abdominal or diaphragmatic breathing is a breathing technique that consists of taking advantage of the empty space left by the abdomen as it expands forward to widen the lungs, since the diaphragm tends to go downward in such expansion (Chen et al., 2017; Rygiel, 2019). This method is based on the influence of the physiological component of emotions. It lowers blood pressure and heart rate and results in increased oxygenation of the cells, improved metabolism, and improved circulation through abdominal breathing. In addition to burning body fat, it strengthens lung health. Tiredness and poor ventilation can lead to energy deficits and depression; thus, practicing abdominal breathing also improves mood. It is a relaxation that provides multiple benefits: it provides more energy, improves digestion and skin appearance, helps control emotions and reduce fatigue, and improves anxiety symptoms.

Finally, visualization is a technique by which stress and anxiety can be reduced to bring the body and mind into a deep state of relaxation. Through this technique, a series of imaginary images is related to positive emotions. In this way, negative thoughts are transformed to reach a state of optimal well-being (López et al., 2019).

The aim of the present study is to evaluate the levels of anxiety in university students in the face of the COVID-19 pandemic crisis before and after telematic teaching and practice of different relaxation techniques. Their anxiety levels are expected to drop considerably.



MATERIALS AND METHODS


Participants

In the first sample, 48 young people participated; four were eliminated from the total sample because they did not carry out the relaxations and, therefore, did not comply with the methodological criteria of this research.

Among a total of 44 participants, 7 (n = 15.9%) were men, and 37 (n = 84.1%) were women. Their average age was 19.5 years with an age range of 19–21 years. All of them were second year university students of the Degree in Child Education of the Faculty of Education of the Public University of the Basque Country (Leioa, Spain) to work as teachers in the age range of 0–6 years old. The criteria for inclusion were to take the subject Developmental and Learning Difficulties in the grade of Child Education, to commit to participate in the learning of relaxation techniques voluntarily, and to have a computer to be able to receive the training telematically. Regarding the criteria for exclusion, it was recommended that people who had any illness that prevented them from performing relaxation should not participate in the study.

The students participated voluntarily, received information about the research procedure, and gave their consent before participating in the study. Therefore, the procedure followed is approved by the Ethics Committee in accordance with the Declaration of Helsinki of the World Medical Association.



Measures and Instruments

A brief introduction of socio-personal data and data of interest to this study was made before starting with the validated scale. Among the socio-personal data, age and sex were collected.

The scale administered was the scale for generalized anxiety disorder. The original version is the Generalized Anxiety Disorder – 7 (GAD-7) scale (Spitzer et al., 2006). It is an instrument created to screen for generalized anxiety disorder. This instrument is composed of seven Likert-type response items from 0 to 3 that include the symptoms and disability associated with the disorder. For its correction, a total score is obtained from the sum of scores of all items, which can range from 0 to 21. For the Spanish version that was validated with 212 people (García-Campayo et al., 2010), a Cronbach’s alpha coefficient of 0.93 was obtained. In the present research, Cronbach’s alpha was 0.80 in the pre-test and 0.74 in the post-test.



Procedure

The first step was to get permission from the university’s Ethics Committee (UPV) to carry out this research.

The project was carried out at the University of the Basque Country (UPV/EHU) located in the north of Spain and with a world ranking of the 500 best universities. The students of the Infant Education degree participated in the project, specifically the students of the subject of Developmental and Learning Difficulties, which is taught in the second quarter of the second year (2020/2021).

This is a design without a comparison group, since the effectiveness of the relaxation techniques has been compared before performing and explaining the relaxation techniques and after the intervention.



Workshop Procedure

In the first week of April, students were informed about the study. Those who decided to participate voluntarily completed the pre-tests using the Google Forms platform. The questionnaires completed by the students were anonymous and had to include a code to identify the relationship between the questionnaires completed before and after the workshop.

The training program consisted of four sessions led by a health psychologist with extensive experience in relaxation techniques (Lether, 1996; Lsalt and Kerr, 1997; Solomen and Aaron, 2015; Abuín, 2016). The first session focused on awareness of emotions and anxiety symptoms. The second session focused on learning relaxation techniques (Jacobson’s progressive relaxation, Schultz’s autogenic training, abdominal breathing, and visualization techniques). They were also advised to practice the different techniques and then choose the most appropriate one to lower their anxiety. The third session focused on learning the importance of practicing these techniques, and they shared experiences choosing the most appropriate technique for each one. After that, they practiced the chosen technique individually for 20 min for 2 weeks in their homes. The fourth session focused on the assessment of the techniques practiced by means of a group discussion (Table 1). All the sessions were carried out using the Blackboard Collaborate telematics program. The psychologist made an individualized follow-up of all the participants to make sure that they attended all the training sessions and performed the relaxation techniques. Once the workshop was completed, the anxiety measurements were taken again.


TABLE 1. Organization of the sessions and their systematization.

[image: Table 1]


Data Analysis

The data extracted from the Google Forms questionnaire in Excel format were imported into the SPSS v.25 statistical program for further analysis. With the data obtained, descriptive analyses of the sample were carried out both on the socio-demographic data and on the differences between the pre- and post-relaxation technique tests. We categorized them into two groups, taking into account the mean of the total scale plus one standard deviation, so that all participants who were below that score were considered as not symptomatic (categorized with 1) and those who showed higher scores were considered as symptomatic (categorized with 2). The significant differences for these related samples were then analyzed using the non-parametric tests (taking into account the Shapiro–Wilk normality tests).



RESULTS

Among the relaxation techniques, 43.2% (n = 19) performed Jacobson’s relaxation techniques, 36.4% (n = 16) abdominal breathing techniques, 11.4% (n = 5) Schultz’s autogenic training, and 9.1% (n = 4) visualization. There was no significant difference in reducing anxiety levels according to the relaxation techniques that had been chosen.

As can be seen in Table 2, the mean anxiety measured with the GAD-7 scale is higher before relaxation techniques. In addition, a mean of more than 1 is observed at both times.


TABLE 2. Descriptive data in the pre- and post-anxiety tests (GAD-7) categorized.
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Pre- and Post-test Anxiety Frequencies

Overall, 45.5% (n = 20) of the university students indicated that they felt anxiety during these moments of confinement due to the COVID-19, and 54.5% (n = 24) did not feel anxiety. Likewise, once the relaxation techniques were performed and again evaluated with the same scale, anxiety seemed to decrease considerably, with 72.7% (n = 32) not feeling anxiety compared with 27.3% (n = 12) who indicated continuing with anxiety. Therefore, after the intervention, there was an improvement in the average anxiety levels of the participants.



Significant Differences Between Anxiety According to Sex

The data show statistically significant differences between girls (Z = −2.60, p < 0.009, η2 = 0.12) and boys (Z = −1.15, p < 0.251, η2 = 0.11) in the sample at the first sample collection (before relaxation techniques), with an intermediate effect size. The girls in the pre-test showed higher average mean values (23.8) than the boys (15.64).



DISCUSSION

After half a month of lockdown, the students began to show symptoms of anxiety due to the stress created by the lockdown itself (Qiu et al., 2020) and due to the stress of the end of the school year (Hernández-Pozo et al., 2008) (2019–2020). In addition to these factors, there is the stress of the new methodologies for teaching classes via telematics where ICTs prevail. Faced with this situation, the teaching staff decided to carry out an intervention with a group that had especially expressed high levels of anxiety.

In the present study, while the majority of the members of the groups have been women (84.1%), let us remember that the university population is currently composed mainly of women, and that the degree of Child Education is very feminized (Marquez-Domínguez et al., 2018).

Several studies have shown that alternatives to pharmacotherapy are effective in lowering anxiety levels (Aritzeta et al., 2017). Likewise, relaxation training, together with cognitive–behavioral techniques, is one of the most widely used procedures to reduce the symptoms of anxiety. The students in the present study received positively the possibility of practicing different relaxation techniques to lower their anxiety levels. Most of the students practiced Jacobson’s progressive relaxation (43.2%), followed by abdominal relaxation (36.4%), Schultz’s autogenic training (11.4%), and relaxation techniques through visualization (9%).

Jacobson’s technique was the most practiced because it is a simple technique to reach states of relaxation due to the awareness of bodily sensations of tension and distension. Likewise, Schultz’s autogenic training is one of the most effective relaxations for reducing anxiety levels (García et al., 2011), but it is also more complex and needs more practice by students.

In the present study, as in a recent study, students reported symptoms of anxiety in the face of the COVID-19 pandemic. Specifically, women in this study reported more anxiety than men. As with previous studies (Raya, 2009), the results of our study show the usefulness of relaxation techniques in reducing anxiety. However, although anxiety levels had decreased, there were still students in the post-test who were still anxious. For this reason, it was recommended that they continue to practice relaxation techniques after the study was completed.

In the discussion group, participants reported that practicing different relaxation techniques helped them decrease anxiety levels. Similarly, students said that learning these techniques in the current context of the crisis caused by the COVID-19 virus had been very appropriate for both academic learning and practical application. According to the results, at the beginning of the practice, they were not able to focus on these techniques, but as they practiced, the levels of relaxation improved considerably. This is due, as Amutio et al. (2015) point out, to the need for practice in the acquisition and improvement of relaxation techniques.

The learning of these techniques is beneficial not only for the present moment but also for your usual routine and your future profession. More than 20% of the students suffer from high levels of anxiety about university studies, and their performance is significantly reduced (Baeza et al., 2008). Similarly, it should be borne in mind that the situation of lockdown, fear, and uncertainty that the current pandemic seems to be creating may aggravate these anxiety levels (Qiu et al., 2020). Furthermore, we believe that it is especially significant that future teachers acquire the ability to manage anxiety since they will be referents and caregivers of children from 0 to 6 years old, a highly sensitive stage of development (López, 2005). Within this context, several studies show that teachers with lower levels of anxiety have a greater capacity to transmit well-being to students. In addition, calmer students develop a greater capacity for concentration and creativity and, in short, a greater ability to learn new content.

With this background, one of the main practical applications of this research has been to guide the effectiveness of non-pharmacological therapies, specifically relaxation techniques in a pandemic crisis situation, such as the one being experienced worldwide by COVID-19. This finding is very important taking into account that we are facing a population in which the consumption of anxiolytic drugs to combat anxiety is very high (Aznar et al., 2017), with women consuming the most. In this sense, it can be stated that psychoeducation about anxiety and training in relaxation techniques in a telematics way are new ways of dealing with anxiety symptoms and preventing the consumption of anxiolytics.

It should be noted that this research also has some limits that should be mentioned. Firstly, although the results obtained with the program carried out telematically have been satisfactory, the sample size is not significant. Secondly, the sample lacks homogeneous criteria since most of the participants are women. Thirdly, the study is mainly based on self-questionnaires. This may lead to confusion on the part of the participant when carrying out the study. Finally, there was no investigation into how anxiety symptoms were seen by other familial figure.



CONCLUSION

The present research shows that relaxation techniques help to reduce the levels of anxiety that students may be experiencing when facing COVID-19.

On the other hand, telematics classes are an adequate way to reach this student body, and psychoeducation can be exercised through this means.

In short, it is important to take care of the mental health of the university students, and the effectiveness of a program created for a group of students at a university in northern Spain has been shown.
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Depression is a disabling illness which increases the risk of suicide. The Corona Virus Disease 2019 (COVID-19) pandemic has led to a rise in fear, anxiety, stress, and depression among the population: of these, university undergraduates from countries severely affected by COVID-19 are some of the most vulnerable of all, as they face strict lockdown measures and have fewer resources to cope with it. The aim of this study was to analyze the levels of fear of COVID-19, stress, anxiety, and depression during lockdown among undergraduates from Ecuador, and to test these possible predictors of depression using a model taken from our study of the scientific literature. A total of 640 undergraduates (72% women) between 18 and 47 years old (M = 21.69; S.D = 4.093) were surveyed. The resulting mean levels found for stress, anxiety, and depression were above levels considered non-pathological. Women showed higher levels of fear of COVID-19 than men. The statistical prediction for depression showed a good fit. This depression could be related: both directly and positively by fear of COVID-19 and stress, and indirectly, as a result of these two factors, positively mediated by anxiety. Our study concludes by highlighting the important role that the complex relationships between fear, stress, and anxiety can play in the development of depression symptoms and how they can be taken into account in programs aimed at preventing and alleviating this disorder. We propose some general measures for reducing fear of COVID-19 and stress and suggest that specific programs be designed to control and overcome anxiety among undergraduates.

Keywords: COVID-19, depression, fear, stress, anxiety, undergraduate students


INTRODUCTION

Depression is one of the main factors that generates disability in populations in modern societies (Dong et al., 2020; Nuggerud-Galeas et al., 2020). Having experienced epidemics or natural disasters increases long-term levels of depression in populations (Mak et al., 2009; Lee et al., 2018; Morganstein and Ursano, 2020) and may also increase their future suicide rates (Cheung et al., 2008). Experiencing more upsetting events in life and finding it difficult to cope with them are also predictors of anxiety, stress, and depression (Zou et al., 2018). At present, the world is facing a critical situation caused by the Severe Acute Respiratory Syndrome (SARS)-CoV-2 virus, and this has contributed hugely toward increasing levels of depression in the population in different countries. The situation of the population in some countries which have been severely affected by the epidemic and have little ability to cope, as is occurring in several Latin American countries, is particularly alarming. In the current epidemic crisis, studying the causes of depression in vulnerable contexts can be of great strategic value to help alleviate this illness now and prevent it in the future.


COVID-19 in Latin America

In Latin American countries, the first case was reported in Brazil on February 25, 2020 (Rodriguez-Morales et al., 2020), and after that, the disease expanded rapidly throughout this vast region. In Ecuador, there are now over 65,000 people infected, and this country has become one of the worst affected in all Latin America (Muñoz, 2020). Like other countries with limited financial resources and deficient healthcare facilities, Ecuador has had serious difficulties in identifying possible cases of infection, stopping its spread, and treating patients (Hoffman and Silverberg, 2018; Kapata et al., 2020). This critical situation, set in a context of great vulnerability, can lead to a feeling of extreme helplessness among the population, which particularly affects mental health (Llibre-Guerra et al., 2020). Thus, recent studies in Latin American countries have found that health care workers have symptoms of anxiety and distress (Chen et al., 2020b; Yáñez et al., 2020; Zhang et al., 2020); while, in other studies, almost half reported symptoms of depression (Guiroy et al., 2020). However, despite the fact that some studies have reported that these symptoms occur to a greater extent in the population between 18 and 28 years of age (Cortés-Álvarez et al., 2020), hardly any studies have been carried out in university students.



The COVID-19 Pandemic and Depression

The SARS-CoV-2 virus particularly affects the respiratory system and is highly infectious, with a long incubation period. The World Health Organization (WHO) has named the disease Corona Virus Disease 2019 (COVID-19; Wu et al., 2020). It was first discovered in the city of Wuhan (China) in 2019, but its remarkable ability to spread and its rapid expansion around the world has led the WHO to consider it a pandemic (Rothan and Byrareddy, 2020). This pathogen has now become one of the worst health, social, and economic problems worldwide in recent years (Nicola et al., 2020). A number of studies have shown the impact that COVID-19 can have and its effects on people’s well-being, due to its ability to produce a full-scale mental health crisis, especially in countries with a large number of people affected by the disease (Fiorillo and Gorwood, 2020). A number of studies have already begun to look at psychological disorders such as depression in populations affected by COVID-19 (e.g., Duan and Zhu, 2020; Gao et al., 2020; Huang and Zhao, 2020). Depression is a disorder made up of symptoms associated with low morale—despair, sadness, self-depreciation, and worthlessness—leading to reduced self-esteem and lack of interest in life. The disorder is closely linked to a lower probability of achieving significant life goals for those who suffer from it, with worsening health and with suicide attempts (Antúnez and Vinet, 2012; Roh et al., 2020; Siegrist and Wege, 2020; Zhuo et al., 2020). In order to prevent and alleviate depression during the current crisis and in the post-COVID-19 world, we need to look into the factors associated with this disorder.



Fear of COVID-19, Stress, Anxiety, and Depression

The pandemic has forced many governments to bring in strict laws to stop it from spreading (Adhikari et al., 2020). The governments of the worst affected countries, in terms of number of infections, patients, and mortality levels, such as China, Italy, Spain, and Ecuador, have decreed long periods of self-isolation and/or lockdown, in which citizens have had to stay home. This has seriously affected the living conditions of their populations, and it has been especially detrimental in countries with fewer resources, such as those in the Latin American region. Certain aspects of the disease, such as the uncertainty about how it is spread, its evolution or about the immunity of patients who have been infected, or the absence of a vaccine to counter the disease, have led to an increased feeling of fear among the population (Orellana and Orellana, 2020; Ornell et al., 2020; Rodríguez-Rey et al., 2020).

These fears, generated by the perception of threatening stimuli, have already been seen in previous epidemics, such as those caused by SARS (Reynolds et al., 2008) or Middle East Respiratory Syndrome-Coronavirus (MERS-CoV; Bukhari et al., 2016). Given the severe global threat and impact that the COVID-19 pandemic has produced on different aspects of human survival, health, well-being, and development, Ahorsu et al. (2020) designed a scale to measure the fear of this pathogen based on the existing scientific literature: the Fear of COVID-19 Scale (FCV-19S). This scale has been used in a wide range of countries, such as Iran (Alyami et al., 2020), Bangladesh (Sakib et al., 2020), Italy (Soraci et al., 2020), Turkey (Satici et al., 2020), Russia and Belarus (Reznik et al., 2020), Israel (Tzur Bitan et al., 2020), Peru (Huarcaya-Victoria et al., 2020), and Paraguay (Barrios et al., 2020).

Most of these studies also detected a link between fear of COVID-19 and anxiety (Mertens et al., 2020) and, to a lesser extent, depression, using both the Hospital Anxiety and Depression Scale (HADS; Ahorsu et al., 2020; Alyami et al., 2020) and the Depression and Anxiety Stress Scale (DASS-21). It has recently been observed that fear of COVID-19 is associated more with anxiety and stress and to a lesser extent with depression (Tzur Bitan et al., 2020). Nevertheless, despite the fact that there seems to be a lesser association between fear and depression, cases of suicide have been reported in the population due to fear of COVID-19 (Mamun and Griffiths, 2020).

In addition, the high daily rates of new cases and deaths together with the bombardment of information to which citizens are submitted through the media can influence the development of mood disorders (Duan and Zhu, 2020; Gao et al., 2020). Thus, from the early stages of the pandemic, Chinese researchers found moderate and severe symptoms of anxiety, stress, and depression in the Chinese population (Huang and Zhao, 2020).

The relationships between stress, anxiety, and depression have long been documented in the scientific literature. The theoretical models, supported by scientific evidence, link socioenvironmental stress with internal biological processes that drive the pathogenesis of depression (e.g., Slavich and Irwin, 2014; Park et al., 2019). Longitudinal studies in young people also suggest that stress predicts depression (e.g., Agoston and Rudolph, 2011). We know that in highly stressful situations, there is a close link between anxiety and depression (Díaz et al., 2012), for instance, in people suffering from post-traumatic stress disorder, who often show high levels of fear and anxiety (Forbes et al., 2010). Anxiety and depression are also known to be positively related (Jansson-Fröjmark and Lindblom, 2008) and both function as predictors of each other (Jacobson and Newman, 2017; Hovenkamp-Hermelink et al., 2019).

In the current crisis caused by the pandemic, the emerging literature is beginning to reveal certain differences based on gender and age. Women and younger people show higher levels of depression, anxiety, stress, and fear of COVID-19 (Huang and Zhao, 2020; Sandín et al., 2020). However, most of these studies were carried out in samples of health workers (Pappa et al., 2020), and much less is known about young people. Undergraduate students at university have been observed to be more fearful of COVID-19 than graduates (Reznik et al., 2020). In addition, according to some studies, the symptoms of anxiety and depression among these students are increasing due to social distancing and lockdown laws (Chen et al., 2020a; Mazza et al., 2020; Santini et al., 2020).



The Present Study

After reviewing the emerging literature on the critical situation of global pandemic caused by COVID-19, it is clear that more research is needed on the possible predictors of depression. The focus of this study is university undergraduate students, who, in particular, seem to be a highly vulnerable population. We conducted the research in Ecuador, in order to learn more about the relationship between these psycho-social factors in a country potentially affected by high levels of stress and fear, with extremely restrictive measures of social distancing and lockdown in force, with high rates of new cases and deaths, and where the authorities face severe difficulties in meeting the health needs of its citizens.

This study aims to (a) measure the levels of fear of COVID-19, anxiety, stress, and depression of university students and any possible differences depending on gender and (b) test a model of structural equations with the possible variables related to depression, such as fear of COVID-19, stress, and anxiety. The hypotheses we studied were that: (1) women will show higher levels of fear of COVID-19, stress, anxiety, and depression than men; (2) fear of COVID-19 will have a positive relationship with depression, mediated through anxiety; and (3) stress will be positively and directly related to depression, also mediated through anxiety.




MATERIALS AND METHODS


Participants

The population consisted of 78,059 students from four universities from the province of Manabí (Ecuador): Universidad Laica Eloy Alfaro de Manabí, Universidad Técnica del Litoral, Universidad Técnica de Manabí, and Universidad Estatal del Sur de Manabí. The sampling was incidental, due to the accessibility. A total of 640 undergraduates took part in the research. Of the full sample, 72% were women (n = 461) and 28% men (n = 179). The age of the participants ranged from 18 to 47 years (M = 21.69; S.D = 4.093).



Instruments

We applied the Spanish version (Huarcaya-Victoria et al., 2020) of the FCV-19S (Ahorsu et al., 2020), which features a Likert-type scale made up of seven items [e.g., My hands become clammy when I think about Coronavirus (COVID-19)]. The instrument presented high reliability for the study sample (α = 0.904).

We also used the Spanish version (Fonseca-Pedrero et al., 2010) of the DASS-21 (Lovibond and Lovibond, 1995), which reports on stress levels (irritability, edginess, and/or inability to relax), anxiety (nervousness or physiological tension), and depression (feeling a loss of interest in daily activities, in life or in oneself) in the university population. This instrument is composed of three subscales, each containing seven items: (a) F1 = Stress (e.g., I found it difficult to relax), (b) F2 = Anxiety (e.g., I was aware of dryness of my mouth), and (c) F3 = Depression (e.g., I could not seem to experience any positive feeling at all). The instrument showed good reliability for the study sample (αTOTAL = 0.954; αSTRESS = 0.907; αANXIETY = 0.861; and αDEPRESSION = 0.875).



Procedure

Before data collection, we first contacted the lecturers at several Ecuadorian universities who, under normal conditions, gave face-to-face lectures, but due to the COVID-19 lockdown, were currently teaching online. We organized a day on which the lecturers could respond to the online questionnaires. We also conferred with them via videoconferencing about how to complete the questionnaires and answered their queries.

On the day the questionnaires were collected, in Ecuador, 39,098 cases of sickness and 3,358 deaths from COVID-19 were recorded. At the end of the period for collecting the questionnaires, the number of patients was 84,370 and the number of deaths was 5,657 (Ministerio de Salud Pública del Ecuador, 2020; Servicio Nacional de Gestión de Riesgos y Emergencias, 2020).

Before the data were collected, all the participants, who were all over 18, gave their written informed consent. During the procedure, they were informed that no individual results, or any information that could identify them as study participants, would be published. Likewise, they were explicitly informed of the voluntary, anonymous, and confidential nature of the data provided and of the possibility of withdrawing at any time, without having to give any explanation or being penalized in any way. The questionnaires were completed individually and took approximately 15 min to complete.

The study was carried out in line with the ethical criteria established in the Declaration of Helsinki. The procedure was approved by the Ethical Committee of the Directorate for Research and Social and Technological Innovation of the University Laica Eloy Alfaro of Manabí (Ecuador), code II-COVID-19ULEAM2020.



Data Analysis

Descriptive analyses with cut-off points were performed to analyze the mean scores on the DASS-21, and we took into account the cut-off points for the DASS-21 instrument given by other authors in order to obtain homologous samples of age, population, and culture. According to these authors, values of over 6 for stress and depression and 5 for anxiety showed the existence of mood disorders.

Comparative analyses were also conducted to establish differences between the scores for fear of COVID-19, stress, anxiety, and depression according to gender, for which the Mann-Whitney U test of independent samples was used. These analyses were carried out using the statistical program SPSS v.20. The confidence level applied in all the analyses was 95% (p < 0.05) or 99% (p < 0.01), depending on the case. The effect size was calculated with Cohen’s d.

A Structural Equation Model was performed to find out which variables are related to depression in undergraduate university students, using the EQS 6.2 program. Taking into account the ordinal nature of the data and the absence of normality, we decided to generate a polychoric correlation matrix (Flora and Curran, 2004) and use the robust estimation method (Bentler, 2006).

To evaluate the fit of the model, we took into account the values of the Satorra-Bentler chi-square (x2S-B), the Satorra-Bentler chi-square divided by degrees of freedom (x2S-B/df; values ≤2 were considered as optimal) and other indices which are not affected by the sample size: Non-Normed Fit Index (NNFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), and Incremental Fit Index (IFI). As a criterion for assuming an adequate fit of the model, values of ≥0.95 in the above indices (Bentler, 1992) were established. For the Root Mean Square Error of Approximation (RMSEA), values between 0.05 and 0.08 were considered suitable to indicate an acceptable fit and ≤0.05 to indicate a good fit (Hu and Bentler, 1999).




RESULTS


Fear of COVID-19, Stress, Anxiety, and Depression of University Undergraduates in Ecuador Based on Gender

The results of the Mann-Whitney U test of independent samples showed the existence of significant differences between men and women in the fear of COVID-19 scores (see Table 1). The scores obtained from the FCV-19S were higher for women than for men.



TABLE 1. Differences in fear of COVID-19, stress, anxiety, and depression scores according to gender.
[image: Table1]

However, no statistically significant differences were detected for the levels of stress, anxiety, and depression between men and women studying in Ecuador.



Structural Equation Model for Depression in University Undergraduates

The results obtained for the model of depression in university undergraduates during lockdown showed optimal goodness-of-fit indices: χ2S-B(341) = 894.2207, p < 0.001; χ2S-B/df stood at a value of ≤3, which is considered as optimal (Hu and Bentler, 1999), NFI = 0.99, NNFI = 0.98, CFI = 0.99, IFI = 0.99, and RMSEA = 0.05 [90% CI (0.046, 0.054)].

The model presented a good fit for men and women. For women, the model presented the following values: χ2S-B(341) = 808.2548, p < 0.001; NFI = 0.99, NNFI = 0.98, CFI = 0.99, IFI = 0.99, and RMSEA = 0.055 [90% CI (0.050, 0.059)], while for men, the model presented the following values: χ2S-B(342) = 610.7503, p < 0.001; NFI = 0.96, NNFI = 0.98, CFI = 0.98, IFI = 0.98, and RMSEA = 0.066 [90% CI (0.058, 0.075)].

Figure 1 shows the Structural Equation Model for the relationship between fear of COVID-19 and stress in depression, with anxiety taken as a mediator of these variables. The relationship between fear of COVID-19 and depression is not shown in the figure as it is not significant. Due to the absence of normality, the robust maximum likelihood estimation method was used for the model (Mardia coefficient = 250.8931).

[image: Figure 1]

FIGURE 1. Significant relationships of the Structural Equation Modeling for the statistical prediction of depression in university undergraduates from Ecuador.


The model showed that the variables of fear of COVID-19 (β = −0.04; p < 0.05) and stress responses (β = 0.76; p < 0.05) have direct effects on anxiety during lockdown. The relationship between these variables accounts for 60.3% of the variance in anxiety.

The model also revealed that the variables for stress (β = 0.37; p < 0.05) and anxiety (β = 0.57; p < 0.05) reveal direct effects on depression during lockdown. The relationship between these model variables accounts for 79.8% of the variance in depression.

The standardized indirect effect values were: (a) for fear of COVID-19 > Anxiety > Depression = 0.023 and (b) for Stress > Anxiety > Depression = 0.43.

High, direct correlation values were observed in the polychoric matrix between the fear scale and the DASS-21 subscales (see Table 2). Similarly, the scores obtained show the existence of affective states of stress (M = 6.89), anxiety (M = 5.53), and depression (M = 5.93), as high scores were found in our study.



TABLE 2. Descriptive statistics and polychoric correlations for the Fear of COVID-19 Scale (FCV-19S) and subscales of the Depression and Anxiety Stress Scale (DASS-21).
[image: Table2]




DISCUSSION

The primary objective of this research was to measure the levels of fear of COVID-19, anxiety, stress, and depression and their possible differences by gender among university students in Ecuador. It is clear that the participants, as a group, show high levels of stress, anxiety, and depression, and the levels recorded are above the cut-off points described in the scientific literature for each of these phenomena in similar populations of young undergraduates (e.g., Román et al., 2016). This shows that major psychological health problems exist among university students in the context of the COVID-19 lockdown, which is consistent with the moderate to severe symptoms of anxiety, stress, and depression observed in the Chinese population in the early stages of the pandemic (Huang and Zhao, 2020).

Our first hypothesis has been partially corroborated. Female undergraduates suffer higher levels of fear of COVID-19 than their male counterparts, as observed in the few similar studies carried out in other countries (Huang and Zhao, 2020; Sandín et al., 2020). However, no significant gender differences were found for levels of anxiety, stress, and depression, which does not concur with the observations of some studies carried out during the pandemic which show women to be more vulnerable to these disorders (e.g., Huang and Zhao, 2020; Sandín et al., 2020).

These findings provide new knowledge, since in most of the emergent scientific literature on this topic, these levels have been studied in health workers rather than undergraduates (Pappa et al., 2020). We suggest that the academic demands of university studies and the uncertain outlook take its toll on their learning and evaluation processes, leading to emotions of anxiety, stress, and depression in both female and male students, regardless of their gender.

The second main aim of the research was oriented toward studying how the influence of fear of COVID-19, stress, and anxiety relate to depression. We designed a model based on a review of the previous scientific literature and contrasted it with the collected data. The results obtained in the structural equations showed an excellent fit to the model. The model showed a good fit in both men and women. The second and third hypotheses of the study were, therefore, corroborated. The model shows how depression was directly and positively related by stress levels and indirectly through fear of COVID-19 and stress, mediated by the level of anxiety.

The relationship we observed for fear of COVID-19 with depression is consistent with some of the previous studies (Ahorsu et al., 2020; Alyami et al., 2020; Tzur Bitan et al., 2020). The relationships between fear of COVID-19 and anxiety (Mertens et al., 2020) and between anxiety and depression (Jansson-Fröjmark and Lindblom, 2008; Jacobson and Newman, 2017; Hovenkamp-Hermelink et al., 2019; Chen et al., 2020a) have also been documented separately. However, the relationship of fear of COVID-19 with depression, mediated by anxiety, has not been described before, making this a novel contribution. In addition, the relationship of stress with depression we observed concurs with some of the previous studies (Agoston and Rudolph, 2011; Slavich and Irwin, 2014; Park et al., 2019). The relationships between stress and anxiety and between anxiety and depression have been described previously (Díaz et al., 2012; Chen et al., 2020a). However, the influence of stress on depression, mediated by anxiety, during the social isolation caused by the pandemic, has not been described before in the literature. Furthermore, the indirect effect of FCV-19 on anxiety and depression was less than the indirect effect of stress on anxiety and depression.

The conditions in which people in Ecuador have to cope with the pandemic are extremely adverse in many ways. The rapid spread of the disease, the large number of people affected, the mounting number of deaths, a mistrust of the health system, ignorance, and disinformation may have all contributed significantly to the fact that young university students experience fear of COVID-19. This fear has been revealed as a factor that influences depression, and the effect of this fear on depression could be worsened by the existence of anxiety.

Undergraduate students tend to feel more fear when they feel they are in a more vulnerable situation and in greater danger, since many of them live away from the family home, and are unable to return and/or live in poor conditions where it is difficult to stay healthy and make ends meet.

Young female and male undergraduates are at a stage in their lives when they are planning their future, trying to find work, and trying to set up the conditions to become independent from their parents and fend for themselves. In the case of university students in Ecuador, most of them, even in normal conditions before the pandemic, were already making great sacrifices, together with their families, to meet the economic and academic requirements needed to be admitted to, follow, and make the most of a university education. Ecuador is a source country for emigration, due to the lack of job opportunities and its low standard of living and poor living conditions, which, due to the epidemic, are most likely to get worse.

The learning and assessment processes in university studies have been changed, in most cases, from face-to-face classes to distance and/or online learning, which has led to greater difficulties among students to access learning and adapt to the new methods. Many undergraduates formerly worked to earn some extra money but have been unable to continue, due to lockdown. All of these issues may well have increased stress levels, influencing depression. The stress produced by these long-lasting, dramatic changes faced by young university students can directly lead to symptoms of depression or initially result in a state of anxiety that could later lead to depression.

According to the results of this study, the uncertainty and the danger perceived by the undergraduates can become a fertile breeding ground for fear, stress, anxiety, and, as a result, depression. Knowing how complex the interactions are between these factors and worsening symptoms of depression, we urgently need to design intervention plans in universities to help these young people cope better with this type of situation.

The contributions of this study reinforce the observations made in a previous study that the university undergraduate population is more vulnerable, in a psycho-social sense, in the situation of pandemic and lockdown, than that of university graduates (Reznik et al., 2020). They also reinforce the conclusions drawn in some studies, which state that the lockdown measures have increased anxiety and depression among university undergraduates (Mazza et al., 2020; Santini et al., 2020). Our findings show that women, within this group, need preferential attention as regards strategies or measures to alleviate and prevent fear of COVID-19.

This study has certain limitations. The cross-sectional design, despite being suitable for the type of objectives we proposed, does not allow us to draw cause-effect conclusions. Future studies should be longitudinal to enable us to learn how the different factors affect the evolution of depression. The use of self-reports also has some limitations. The study was carried out in university students and the results cannot be generalized to the rest of the population. The sample is not balanced as regards gender, because it was incidental, which means that our interpretation of this variable is limited. The measurements used are all of the self-report type and subject to method variance effects and response biases, such as socially desirable responding. In future studies, this information-gathering technique should be supported by personal interviews. On the other hand, we consider that the instruments making up the self-report battery – which were previously validated and had good psychometric properties – were a success. In addition, another line of future research could study the relationship between the variables treated in this research and anxiety. Longitudinal studies could also be carried out to predict anxiety.

This study has allowed us to study in depth the complexity of depression in a situation of lockdown due to the pandemic. To continue progressing in future studies on the subject, it would be better to take into account registration measurements for other subject variables related to economic, employment status, housing conditions, goods and/or resources, among others. These sociodemographic aspects could shed more light on other factors which may be protectors or precursors of depression in a complex system which seems to be interwoven with fear, stress, and anxiety. It could also serve as a better to guide possible prevention and mitigation measures and optimize resources for the most vulnerable people within the overall group of university undergraduates.

Based on the model tested of depression in a pandemic, we propose different measures to prevent and alleviate this disorder. To reduce fear of COVID-19, it would be advisable to run convincing information campaigns about the disease, with training provided for its prevention and for effective coping strategies. Improving the health response could also help reduce fear, as there would be greater expectations of response in case of illness. Especially in the case of the university undergraduate population, the fear of COVID-19 could be increased by a feeling of inadequacy to face the difficult situation of the pandemic, by the lack of resources, to tackle a potential situation of disease and by poor or limited housing conditions, especially for undergraduate students living away from the family home.

Many of these university undergraduates have become ill and some have seen relatives become ill or die from COVID-19. Support plans with effective measures are needed to improve the undergraduates’ standard of living, eating habits, and living conditions. Many of them live in rooms or halls of residence in poor and/or overcrowded conditions. They should also be provided with internet access with sufficient bandwidth and the right hardware to be able to take part in distance learning. These steps could contribute to improving their ability to cope and/or to cushion the impact of these hardships.

The role of anxiety as a mediator between fear and stress and depression could lead to one innovative recommendation based on what we have observed in the present study. A program of attention and/or psychological training for undergraduates could be introduced, especially geared toward controlling and overcoming anxiety. Reducing anxiety could go a long way to alleviating the possible impact of fear and stress on depression. It would be advisable for the educational authorities, private bodies, and universities to urgently design and implement measures to alleviate these effects which harm the psychological health of their students. A society which does not protect and promote its young people’s health and development in the present puts its immediate future in jeopardy.
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Objective: Due to the wide impact of the COVID-19 pandemic on mental health, the need for scalable interventions that can effectively reduce psychological distress has been recognized. Expressive writing (EW) can be beneficial for different conditions, including depression, suicidal ideation, and coping with trauma. Therefore, we aim to assess the applicability and effectiveness of an online format of EW in the reduction of psychological distress in context of the COVID-19 pandemic.

Methods: In this parallel-group, randomized controlled trial, participants (n = 120) were randomly allocated to (1) the intervention group-who completed five EW sessions over the 2 week period-or (2) the control group-who received treatment as usual (TAU). Participants were assessed for primary and secondary outcome measures at baseline, post-treatment, and follow-up-1-month after the treatment. The primary outcome was severity of psychological distress assessed at post-treatment, operationalized as Depression Anxiety Stress Scale (DASS) summary score. Secondary outcomes were severity of depression, anxiety, and stress (DASS subscale scores), well-being (WHO-5), subjective perception of quality of life (SQOL), and subjective evaluation of difficulties coping with pandemic, which were also assessed at post-treatment. Per protocol, analysis was conducted with available cases only.

Results: A less favorable outcome was found in the intervention group on psychological distress, and symptoms of stress, after controlling for baseline scores. Increased stress was recorded in the treatment group, with no effect in the control group. There was no significant difference between the groups on depression, anxiety, well-being, and subjective quality of life. No group effect for any of the outcomes measures was recorded at follow-up. Additional analysis revealed moderation effects of age and gender with older and male participants scoring higher on distress measures.

Conclusion: Engaging in EW during the pandemic was found to elevate stress; thus, when applied in the context of the COVID-19 pandemic, it may be harmful. Hence, EW or similar self-guided interventions should not be applied without prior evidence on their effects in the context of a pandemic and similar stressful and unpredictable circumstances.

Clinical Trial Registration: This study is approved by the Institutional Ethics Committee (Protocol number #2020-20), and a trial has been registered at ISRCTN registry https://www.isrctn.com/ISRCTN17898730.

Keywords: expressive writing, online intervention, psychological distress, depression, anxiety, stress, well-being, mental health intervention (MeSH)


INTRODUCTION

The current COVID-19 pandemic brought numerous physical and mental health risks, which have been shown to lead to moderate to severe depression, anxiety, and traumatic stress-related difficulties in the general population (Wang et al., 2020). One study found that the prevalence of depression symptoms among US adults is threefold higher during the COVID-19 pandemic than before (Ettman et al., 2020). Similar trends were reported by a researcher from Hong Kong who found that a quarter of participants reported deteriorated mental health due to the pandemic, with elevated levels of depression and anxiety (Choi et al., 2020). In addition to the pandemic itself, various measures for the prevention and spread of COVID-19 have both short- and long-term negative impacts on mental health and well-being (Brooks et al., 2020). Finally, the negative social and economic impacts of the pandemic are expected, which represent additional risk factors for mental health. These multifactorial and complex effects should be expected to persist for a long period of time after the pandemic is over. To prevent and mitigate the negative effects of the COVID-19 pandemic, it was recognized that the development and implementation of mental health programs, including assessment, support, and treatment should be prioritized (Xiang et al., 2020).

With limited resources and the additional burden put on the public health care system during the pandemic, as well as restricted possibilities for the usage of traditional mental health services due to measures for prevention of COVID-19, such as physical distancing, there is a need for novel approaches, strategies, and interventions that reduce the short- and long-term negative psychological effects of the pandemic. Furthermore, the wide spread and the duration of the COVID-19 pandemic brought additional challenges to the mental health system as the number of people in need of psychosocial support increased beyond the capacities of mental health units even in the most developed countries. That is, there is a need for mental health interventions that are applicable to a large number of people, i.e., members of the general population without a history of mental health difficulties, who are experiencing pandemic-related psychological distress.


Expressive Writing

Expressive writing (EW) is an intervention in which one is asked to disclose one’s deepest thoughts and feelings surrounding a stressful life event, initially introduced by Pennebaker in 1986 (Pennebaker and Chung, 2012; Andersson and Conley, 2013). The idea behind EW is that one could decrease negative feelings, and improve physical and mental health, by engaging in deep and meaningful writing about a traumatic or difficult event. EW is supposed to provide a person with a safe environment in which to reflect, explore their feelings, and integrate the difficult and hurtful experience. This idea received support in early studies, which showed that EW can be beneficial for the improvement of psychological and physical health (Smyth, 1998). Furthermore, EW was found to reduce medical visits (Pennebaker and Francis, 1996). Although there is no single and unique underlying mechanism or explanation on how EW leads to improved health, numerous complementary theories, including disinhibition of emotions, cognitive adaptation and reorganization, enhanced emotion regulation, exposure to aversive stimuli, and re-experiencing events and habituation to emotional stimuli, have been proposed to date (Pennebaker and Chung, 2012; Perry and Ward-Smith, 2018; Sabo Mordechay et al., 2019).

Within the past 30 years, there have been numerous studies that assessed if EW is beneficial for physical and mental health. These studies included a broad variety of samples, settings, EW instructions and outcomes, and overall yielded mixed findings. Despite the overall inconsistent results, studies have shown that EW has benefits for mood-related psychological difficulties. Namely, studies have shown that EW reduces depressive symptoms in both general and at-risk populations (Gortner et al., 2006; Sloan et al., 2008). Furthermore, EW has proven beneficial for people reporting high levels of depression and anxiety (Graf et al., 2008).

To systematize this broad and complex literature, several meta-analyses examining the effects of EW have been conducted over the years. Unfortunately, the results were inconclusive even at the meta-analytic level. Namely, an early meta-analysis found an overall positive effect of EW and concluded that it has comparable effects to other psychological treatments (Smyth, 1998). Later, Fristina and colleagues (Frisina et al., 2004) found a small but significant effect for physical health outcomes, but no effect on psychological outcomes. More recently, several meta-analytic studies have not found supporting evidence for the effectiveness of EW for either physical or mental health (Meads and Nouwen, 2005; Mogk et al., 2006; Reinhold et al., 2018), except for the reduction of posttraumatic stress difficulties (Pavlacic et al., 2019). On the contrary, the largest and the most inclusive meta-analysis to date (Frattaroli, 2006) found a significant positive overall effect of EW. More specifically, he found significant average effect for reducing symptoms of depression (unweighted effect size r = 0.073), as well as for distress (unweighted effect size r = 0.102) and anxiety (unweighted effect size r = 0.051). It is important to note that all these meta-analyses had different study-inclusion criteria and differed in regard to the analytic approach they employed. Looking beyond the inconsistent findings, the meta-analytic studies highlighted the disparity in the quality between the trials and brought to light several important moderating variables that can affect the outcome of the EW intervention.

A close examination of factors contributing to EW efficiency revealed that the more specific the EW intervention is, the greater the chance it will have beneficial results (Reinhold et al., 2018). Moreover, EW was found to be more effective when the number of writing sessions was higher (Frattaroli, 2006; Reinhold et al., 2018), when sessions were longer, and when instructions were more directive, or included a specific writing topic (Reinhold et al., 2018). Some authors discussed the importance of the moderating effect of specificity of writing instructions, since it has been shown that more specific writing instructions are especially valuable for people with certain mental health conditions (e.g., depression), due to which they are experiencing distress as it enables them to adhere to EW requirements more effectively (Baum and Rude, 2013; Rude and Haner, 2018).

Studies exploring individual differences in responsiveness and factors that contribute to the positive effects of EW indicated that participants who perceive their stressful event as more severe benefit more from EW (Greenberg and Stone, 1992). In addition, those who experience moderate severity of negative emotions and are more aware of negative feelings gain the most from EW (Norman et al., 2004; Sabo Mordechay et al., 2019). It seems as if experiencing too many or too few negative feelings can interfere with the underlying processes required for an EW intervention to be beneficial (Sabo Mordechay et al., 2019). Finally, EW intervention group-level effects are stronger when there is a higher percentage of females and a higher mean age of participants in the sample (Reinhold et al., 2018).



Promises of EW in the Context of COVID-19 Pandemic

There is a significant body of evidence to support potential positive effects of EW interventions, and there are various practical benefits of the application of EW in the context of the current COVID-19 pandemic: it can be easily administered, is self-guided, does not require any additional resources, does not present an additional burden for the health system, and can be delivered remotely. EW can be easily adapted for online delivery and has shown positive effects even in an online modality (see Karen et al., 2012). With limited resources and constraints of the health care system during the pandemic, as well as restricted possibilities for the usage of traditional mental health services due to measures for the prevention of COVID-19, the need for cost-effective mental health interventions, such as EW, which could be applied to the large number of people experiencing pandemic-related psychological distress, became even more important.



Current Study

This study aims to assess the effectiveness of EW interventions in the reduction of psychological distress in the general population during the COVID-19 pandemic by conducting a randomized controlled trial (RCT). We assess if applying a fully remote (online) EW intervention is more effective at reducing psychological distress in the general population than receiving treatment as usual (TAU), which is commonly advised under these circumstances. In addition to measuring effectiveness in the reduction of psychological distress, effects on improving positive aspects of psychological functioning including well-being and satisfaction with quality of life will be assessed. We hypothesized that receiving the EW intervention would be more effective in the reduction of psychological distress and improvement of well-being and satisfaction with quality of life than receiving TAU. If proven to lead to the reduction of psychological distress, EW interventions could be further applied and explored in different settings, including a potential next wave of the COVID-19 pandemic, other emergency settings, and in countries in which the health care systems have limited access to mental health care due to specific circumstances (e.g., civic unrest or war) or lack of resources.



MATERIALS AND METHODS


Study Design and Participants

In this parallel-group RCT, participants were recruited through a social media advert. The advert included information regarding the opportunity to be involved in a study assessing the effectiveness of an online intervention aiming to reduce the psychological distress people may experience during the COVID-19 pandemic, and an invitation for potential participants to join the study by signing up online. Those who signed up were provided with a written explanation about the study, activities to be performed, and what would be expected of them if they decide to sign up. Furthermore, potential participants were informed about the inclusion criteria for the study and asked to complete a self-assessed eligibility questionnaire for the following criteria: (a) minimum 18 years of age, (b) native Serbian speaker, and (c) willing to provide informed consent. Eligible participants who decided to participate were then asked to sign an informed consent form and leave an email address to be used for all further correspondence. Those who met the criteria and decided to sign the consent form were contacted by Researcher 1 (MVM) who provided an additional explanation about the study, collected demographic information and COVID-19-related experiences data, and conducted baseline assessments before randomization. This study was approved by the Institutional Ethics Committee (Protocol number #2020-20), and the trial has been registered at ISRCTN registry https://www.isrctn.com/ISRCTN17898730.



Randomization and Masking

Participants were randomly allocated (1:1) either to the intervention group-who received the EW intervention-or the control group-who received TAU, i.e., informal support through families, friends, and networks (face-to-face, telephone, and online) as well as support from available services in the community during the state of emergency (e.g., online counseling, hotlines, available self-help manuals). Randomization was performed by Researcher 2 (JB) who used the web-based system Research Randomizer (Version 4.0) (Urbaniak and Plous, 2013) for random allocation of the participants into two groups. Following the randomization, each participant received a personalized information sheet containing a schedule of the upcoming activities they would be participating in. The group allocation was not disclosed to participants.

Researcher 1, who assessed outcome measures, was also blind to the allocation of participants. Researcher 2, who performed the randomization, was blind to the baseline assessment results. Researcher 3 (SP), who managed the overall supervision of study implementation, was blind to both the outcome measure results and the allocation of participants.



Procedure

The whole trial was conducted online, without any in-person contact between participants and researchers, or among participants. The questionnaires were emailed to participants using an online custom survey platform, and the EW intervention was implemented using the same online platform. Participants allocated to the intervention group were assigned to complete five EW sessions, each lasting 20 min. The EW sessions were set 3 days apart, over a 2 weeks period. Prior to the first session, participants were emailed a brief explanation about EW and their expected engagement. More specifically, the participants were informed about the expected number of EW sessions and the conditions under which they are expected to write (i.e., that they need to be alone in the room, in a place they feel comfortable, to ensure that they have set aside enough time to complete the activity without any distractions, and to shut down all devices and notifications during witting). During each session, participants received the following instruction: During the next 20 min, write about any experiences and thoughts on your life during the pandemic, write everything that comes to your mind and try to follow your thoughts as they come to you. Feel free to write everything that comes to your mind; don’t read back, delete, or change your text, simply write your thoughts, and don’t stop for 20 min. This instruction was visible to participants at all times as they were writing. Participants allocated to the control group received TAU, i.e., informal support through families, friends, and networks. As this trial was conducted under the highly unpredictable and uncontrollable circumstances of the COVID-19 pandemic, we opted for a “natural” control group, i.e., people who were using different available resources to improve their mental health other than EW.

Outcome measures were assessed at three time points-at baseline, post-treatment (a day after the last EW intervention), and follow-up (1-month after the intervention has ended). Information on the number of EW interventions completed by each participant was also registered. Demographic information was collected during the baseline assessment, immediately before randomization, while information about additional support and experiences with the EW intervention was collected during the follow-up assessment.

At the end of the study, all participants were offered to receive feedback based on their baseline and post-assessment results and information on available services offering free psychological support and self-help materials provided by either the government or specialized institutions/organizations aimed at protection of psychological well-being during the pandemic.

All participants’ identifiable data were password-protected and accessible only to Researcher 2. All data were entered into an SPSS database and were anonymized before being shared with other researchers and retrieved for data quality inspection.



Outcomes

The primary outcome was the severity of psychological distress, assessed using DASS 21-Depression Anxiety Stress Scale, short version (Osman et al., 2012), measured at post-treatment. Secondary outcomes assessed at post-treatment were severity of depression-related psychological distress, assessed using DASS 21 depression subscale; anxiety-related psychological distress, assessed using DASS 21 anxiety subscale; stress-related psychological distress, assessed using DASS 21 stress subscale; well-being, assessed using the WHO well-being index; and subjective perception of the quality of life, assessed using the SQOL, the mean score of the 12 satisfaction items from the Manchester Short Assessment of Quality of Life (MANSA) (Priebe et al., 1999). DASS 21 was selected as a primary outcome for several reasons. First, it enables the capture of the most prominent difficulties that can be expected in a pandemic-depression, anxiety, and stress. Furthermore, this instrument has good psychometric properties with internal consistency >0.85 (Cronbach’s alpha), which tends to be stable across different countries i.e., Greece (Lyrakos et al., 2011), Turkey (Zanan and Nuran, 2010), Nigeria (Coker et al., 2018), Vietnam (Le et al., 2017), Brazil (Batistelli Vignolaa and Marcassa Tucci, 2014), etc. The Serbian version of DASS21 showed high validity and reliability with internal consistency coefficients, i.e., Cronbach’s alpha = 0.87, 0.82, and 0.86 for depression, anxiety, and stress, respectively (Batistelli Vignolaa and Marcassa Tucci, 2014). Moreover, this instrument was selected as it can be administered online for both clinical and research purposes (Lovibond and Lovibond, 1995). Finally, due to the fact that DASS 21 does not measure traits, but psychological states, it can be expected to validly capture changes in one’s emotional state over a relatively short period of time (Lovibond and Lovibond, 1995). In addition to DASS 21, we used MANSA to capture positive aspects of psychological functioning. MANSA has good psychometric properties, considering it is a brief measure (Cronbach’s alpha = 0.74), and a high correlation with subjective quality of life assessments (Priebe et al., 1999).

In addition to the outcome measures, basic demographic information, satisfaction with social support including satisfaction with personal relationships and satisfaction with support of friends (Atroszko et al., 2015), and information on COVID-19-related experiences (e.g., if they or members of their family are diagnosed with COVID-19, if they were experiencing symptoms, etc.) were collected at baseline. Data regarding potential usage of any other psychosocial support services (e.g., online counseling, reading self-help manuals and guidance on how to cope during the state of emergency, social media blogs on emotion regulation, etc.) were collected at both post-treatment and the follow-up assessment. Finally, at the follow-up assessment, participants from the intervention group were asked about their experiences related to the EW intervention: (1) if they felt as if it was useful and (2) if it was too much of a burden.



Statistical Analyses

The sample size was determined using G∗Power 3.1 software with the expected effect sizes (η2 of 0.06 and the power of 0.80 in respect to planned statistical analysis-ANCOVA). This expectation about the effect size was based on previous EW studies (Mogk et al., 2006; Pavlacic et al., 2019; Reinhold et al., 2018). The statistical analysis plan was defined before unblinding the data or conducting any analysis, and all statistical analyses were carried out in line with the statistical analysis plan. All analyses were done using IBM SPSS Statistics for Windows, Version 22.0. Post-treatment outcomes were compared using general linear models, adjusting for the baseline score of the given outcome, i.e., analysis of covariance (ANCOVA). For post-treatment outcome, variables at post-treatment were entered as dependent, Group (EW vs. TAU) was a between-subject factor, and baseline score was entered as a covariate to control for individual differences at baseline. Follow-up data were analyzed in the same manner with outcome score at 1-month follow-up as the independent variable. Finally, to assess the effects of personal characteristics that could moderate the effects, we performed interaction analysis (Group × Gender; Group × Age Group) with baseline-to-post-treatment change score as a dependent variable. All analyses were done with available cases only. Given the exploratory nature of the study, per protocol analysis included only participants who completed treatment, defined as completing a minimum of four out of five EW sessions, while excluding participants based on the following criteria: if they experienced the death of a family member or close friend during the trial, and if they were experiencing severe mental health distress, defined as scoring 3 SD above average on the DASS at either the pre- or post-test. Significance testing was set at the 5% level, across all analyses.



RESULTS

During the recruitment period (7 to 14 of April), 150 participants signed up for the study, out of which 120 were randomized across EW and TAU groups. Complete data at post-treatment were obtained for 104 participants while 74 participants were assessed at follow-up (Figure 1).
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FIGURE 1. Trial flow chart.


Demographic characteristics were balanced between the EW and control groups (Table 1). There were more female than male participants in both groups. All participants were symptom-free and not tested for COVID-19, while very few had had close contact (i.e., family members or close friends) with confirmed COVID-19 contagion (five in the treatment group and three in the control group). All demographic and COVID-related information about the sample is presented in Table 1.


TABLE 1. Demographic characteristics of the sample.

[image: Table 1]Primary outcome data were available for 104 participants-48 participants in the treatment group and 56 participants in the control group. All primary and secondary outcome measures at all time points are summarized in Table 2. The comparison between baseline and post-treatment in the treatment group shows no difference in the primary outcome. The only statistically significant effect was observed in post-treatment stress level (Table 3). In contrast, in the control group, no differences were observed for any of the outcome measures between baseline and post-treatment. The baseline-to-follow-up comparison showed significant differences in primary outcome in both the treatment and control groups. For the secondary outcome measures, baseline-to-follow-up differences were observed for depression in both the treatment and control groups, as well as stress in the treatment group. The changes and the correlations between baseline and post-treatment as well as between baseline and follow-up for both primary and secondary outcomes are presented in Table 3.


TABLE 2. Descriptive statistics for primary and secondary outcomes for treatment and control groups across baseline, post-treatment, and follow-up.
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TABLE 3. The changes and the correlations between baseline and posttreatment and baseline and follow up for both primary and secondary outcomes.

[image: Table 3]The ANCOVA for treatment versus control group on primary outcome, i.e., post-test DASS total scores, controlling for baseline DASS score was found to have a statistically significant main effect of group F(1,101) = 5.600, p = 0.020, pη2 = 0.053. There was a significant effect of treatment on post-test stress after controlling for stress at baseline F(1,101) = 16.360, p = 0.000, pη2 = 0.139, with the treatment group scoring higher on both measures. A main effect of group on post-test Depression and Anxiety, after controlling for baseline scores, was not found: F(1,101) = 3.078, p = 0.082, pη2 = 0.030 and F(1,101) = 0.115, p = 0.735, pη2 = 0.001, respectively. A main effect of group on Well-being and Subjective quality of life post-test scores, when controlling for baseline scores on these scales, was not found either: F(1,101) = 1.276, p = 0.261, pη2 = 0.012 and F(1,101) = 0.352, p = 0.554, pη2 = 0.003 respectively. The ANCOVA for treatment versus control group on post-test measure of having a hard time making it through the coronavirus pandemic and state of emergency, when controlling for baseline score on this measure, showed a significant group effect, with the treatment group scoring significantly higher than the control group F(1,101) = 6.813, p = 0.010, pη2 = 0.063.

The ANCOVA for EW versus TAU group on follow-up outcome measures revealed no statistically significant main group effect when controlling for baseline scores. Specifically, no effect was found for DASS total score, F(1,71) = 0.087, p = 0.769, pη2 = 0.001, Depression, F(1,71) = 0.025, p = 0.874, pη2 = 0.000, Anxiety, F(1,71) = 0.416, p = 0.521, pη2 = 0.006, and Stress subscales, F(1,71) = 0.001, p = 0.970, pη2 = 0.000, Well-being, F(1,71) = 0.174, p = 0.678, pη2 = 0.002, and Subjective quality of life, F(1,71) = 0.691, p = 0.408, pη2 = 0.010.

Per protocol analysis resulted in the exclusion of seven participants from the treatment group based on treatment compliance as well as four participants from the experimental and three participants from the control group based on other criteria. Following the exclusion of 14 participants, we reran the analysis on post-treatment outcomes. Most of the results stayed the same, except for the effect on depression, which reached the significance threshold. Results of the complete, per protocol analysis are shown in Supplementary Material.

To explore the factors contributing to the outcome of the intervention, we calculated the CHANGE score for the main outcome measure (e.g., DASSchange = DASSpost − DASSpre), for which positive values indicate elevated symptoms and negative values indicate reduced symptoms. To assess if the change in the main outcome (DASS total score change) was different between the experimental and control groups depending on characteristics of the participants, we performed a series of interaction analyses-ANOVAs with DASS total score change as dependent variable and GROUP (treatment vs control) with GENDER (male vs. female) or AGE GROUP (younger vs. older; median split at 30 years with younger being those aged 30 and less) as predictors.

A significant GROUP × GENDER interaction effect was observed, F(1,92) = 6.989, p = 0.010, pη2 = 0.071, as well as a GROUP × AGE GROUP interaction, F(1,100) = 7.682, p = 0.007, pη2 = 0.071, indicating that EW interventions may be particularly counterproductive for older and male participants (Figure 2).


[image: image]

FIGURE 2. Interaction effects on the primary outcome. Interaction effects gender × treatment group (A) and age group × treatment group (B) for the primary outcome change score (DASSchange = DASSpost – DASSpre); positive values indicate elevated symptoms while negative values indicate reduced symptoms.


After the follow-up assessment, EW group participants were invited to share their perceptions and experiences of the intervention. Two-thirds of participants reported that participating in EW was beneficial for them personally. Only 6 out of 36 participants reported the EW intervention being time-consuming and difficult to complete.



DISCUSSION

This study assessed the effectiveness of a fully remote EW intervention in the reduction of psychological distress and improvement of well-being and satisfaction with the quality of life in the general population in the context of the COVID-19 pandemic. Our study found no evidence that five sessions of remote EW generate benefits in lowering depression, anxiety, and stress, and increasing overall well-being. On the contrary, our results showed that engaging in EW during the pandemic elevates the stress level of participants from the intervention group. The same results were obtained when controlling for the baseline results. Results of the follow-up assessment indicated that the severity of depressive and overall psychological distress measured by DASS total score decreased in both groups; however, no differences between groups were obtained. These results indicate that participation in the EW intervention did not have long-term effects. Per protocol analysis, which resulted in the exclusion of 14 participants, revealed similar results, with additional identified effects of EW on evaluated symptoms of depression in the treatment group. Finally, results indicated that EW intervention under these specific circumstances may be particularly counterproductive for older and male participants.

The rationale behind assessing the effectiveness of EW intervention was that, in the context of the pandemic, many people without a previous history of psychosocial difficulties may experience fear, anxiety, and depression. Moreover, the pandemic made access to mental health care more difficult as many primary health care institutions were either transformed into COVID-19 units or had to change the way they operate to comply with measures aiming to contain and limit the spread of the disease. Therefore, the current pandemic requires additional mental health care for the increased number of people in need and, at the same time, puts constraints on how psychosocial support can be provided. Hence, interventions like EW, which can be performed remotely and could address the needs of a large number of people with existing resources, seem a promising path to tackle this issue. Still, some limitations to our study need to be pointed out. First, the intervention aimed to tackle the need for mental health care in the general population, but recruitment was not limited to those seeking support. Moreover, the number of participants in the trial was not large, due to the relatively short recruitment period, which was essential in order to minimize the effects of contextual factors and rapid changes during a pandemic. Furthermore, it has to be highlighted that the control condition, despite being a “natural” control, was a highly heterogeneous group to contrast EW intervention due to the pandemic context. Finally, this study assessed only one possible direction for EW; thus, the evidence in this paper is limited to the specific instruction for EW that was presented to the participants. Nevertheless, this study, to the best of our knowledge, is the first to assess the effects and the applicability of an EW intervention in the context of the current COVID-19 pandemic.

To understand the effects of the EW intervention, it is important to note that the circumstances under which it was performed could have altered/affected the mechanisms involved in previously reported beneficial effects of EW. Namely, in the vast majority of prior studies, the EW was conducted either after or in absence of a specific traumatic or stressful event. In contrast, in this study, EW was performed at a moment when the stressor was and still is present, without available and reliable information on when it is expected to end. Thus, it is possible that potential integration of experiences, cognitive adaptation, and reorganization or enhanced emotion regulation required for beneficial effects of EW was disrupted under these circumstances. Furthermore, engaging in EW during a stressful event could lead to focusing one’s attention on pandemic-related content and expectations, thus increasing awareness of the potential threat and/or exaggerating the likelihood of negative outcomes. If this is the case, EW interventions could function as rumination or emotional ventilation, which have been shown to be maladaptive mechanisms for coping with stress and trauma (Littleton et al., 2007). Studies exploring the relationship between rumination style and the effects of EW on the reduction of depressive symptoms showed that some ruminative styles moderate effects of EW on depressive symptoms (Sloan et al., 2008). Therefore, it is possible that elevated stress levels following the EW could be attributed to the timing of the intervention.

The second question is content or the topic of EW. In this study, the instruction for EW was to focus on thoughts and feelings related to pandemic. We opted for focusing the EW prompt on pandemic-related experiences, since previous studies showed that EW interventions with more specific instructions had a higher chance of producing positive results (Reinhold et al., 2018). On the other hand, as some authors discussed, participants’ motivation to engage in EW and their need for intervention are fundamental requirements upon which the effectiveness of EW depends (Rude and Haner, 2018). In the context of pandemic, which is undoubtedly stressful, it is possible that some people were not motivated or did not have a need for additional intervention as they were coping with the pandemic through avoidance of pandemic-related thoughts or by having supportive social relationships in which they were already emotionally expressive, and thus experienced EW as additional exposure to a source of distress. Thus, the increased levels of stress observed in our study could be the result of additional exposure to already widely present pandemic-related content that does not allow enough time for habituation and can interfere with the alternation of intrusion and avoidance, which characterizes natural processing of stressful or traumatic events (Van Emmerik et al., 2002). As our study design does not allow for inference on the effects of the specificity of the EW instruction, future research should explore if the EW intervention would be beneficial if focused on the content not related to the source of distress, or if focused on life after the stressful events are over.

Moreover, our data suggest that EW, when administered online, may not be equally appealing to different age and gender groups. Specifically, the increased stress was recorded among men and among those of age ≥30 years. One could argue that these differences could be attributed to different levels of digital literacy, but we do not believe that is the case here. Namely, it is more likely that digital literacy presents a limiting factor to population-wide implementation of any online interventions and that for those who volunteer to participate in online mental health interventions, the online format does not represent a barrier. It is more likely that age and gender play an important role in how natural and appealing they perceive EW to be and consequently how engaging and immersive they find it. In line with that, previous studies found that participants’ characteristics and individual differences (Sabo Mordechay et al., 2019), as well as mental health status (Pavlacic et al., 2019), moderate the effects of EW. Therefore, the negative effects of EW on some of the outcome variables obtained at the group level could be attributed to rather broad inclusion criteria for participants and, more specifically, to negative effects on certain subgroups of participants.

It should, however, be noted that despite not leading to symptom relief, the majority of participants from the intervention group in our study reported that the experience of participating in the research was personally useful to them. Similarly, as in a study by Lange-Nielsen and colleagues (Lange-Nielsen et al., 2012), although it did not result in a measurable improvement in health, participants who went through the EW intervention found that experience a meaningful process. These insights and beneficial experiences reported by participants should not be overlooked either. As stated by some authors, “feeling better” during the disaster should not be taken for granted and should be considered a desirable outcome irrespective of any longer-term benefits (Wessely and Deahl, 2003).

Therefore, our study does not necessarily suggest abandonment of EW interventions as such, but rather recommends tailoring specific EW intervention modalities in accordance with individual needs, and using EW interventions as a part of a comprehensive stress management approach. EW may help people to better understand a stressful experience, be mentally prepared for the trauma-related difficulties, or prevent rumination (Kleim et al., 2015; Sloan et al., 2008). However, its usage as a stand-alone intervention for the reduction of psychological distress during pandemic was not supported by our study.



CONCLUSION AND DIRECTIONS FOR FUTURE RESEARCH

We assessed the effectiveness of a 2 week EW intervention for the reduction of depression, anxiety, and stress symptoms in the general population during the COVID-19 pandemic. Despite EW being recognized as a beneficial intervention in a variety of different settings, our trial showed that, when applied in the context of the COVID-19 pandemic, not only does it not benefit one’s mental health, but it may actually be harmful and lead to increased symptoms of stress. Our trial suggests that EW may be particularly harmful to older and male participants. Our data strongly indicate that one should be highly cautious when applying EW or similar self-guided interventions in novel contexts, especially during highly stressful and unpredictable times. It might be the case that under such circumstances, clinical supervision and guidance are necessary for EW to be effective. Furthermore, considering individual differences and the motivation to participate in this type of intervention may result in a more selective but effective approach to remedy pandemic-related stress. Finally, it is worth assessing how differently directed EW interventions may prove to be more efficient.
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Following the COVID-19 pandemic, many countries worldwide have put lockdowns in place to prevent the virus from spreading. Evidence shows that lockdown measures can affect mental health; it is, therefore, important to identify the psychological characteristics making individuals more vulnerable. The present study aimed, first, to identify, through a cluster analysis, the psychological attributes that characterize individuals with similar psychological responses to the COVID-19 home confinement; second, to investigate whether different psychological characteristics, such as personality traits, alexithymia, and resilience, specifically influence anxiety, stress, and depression, depending on the scope of the confinement. We analyzed data from 393 participants who completed an online survey on their experiences during two different phases of the Italian lockdown, characterized by more or less strict measures of confinement. Two clusters were identified which included participants reporting a better (+ER) and worse (−ER) emotional response to the lockdown, respectively. Individuals in the −ER group showed lower emotional stability, resilience, and higher alexithymia. Moreover, even if lifting part of the restrictions decreased psychological distress among all participants, a reduction in perceived stress was observed only among individuals with high resilience. Finally, personality traits, alexithymia, and resilience differently affected depression, anxiety, and stress. Our results suggest that different psychological interventions should be planned depending on the context: mental health professionals should focus on enhancing the individuals’ coping strategies to alleviate stress in emergencies, while long-term intervention aiming at alleviating anxiety and depressive symptoms should focus on alexithymic tendencies and personality constructs.

Keywords: COVID-19 pandemic, lockdown, mental health – state of emotional and social well-being, resilience (psychological), personality, alexithymia (TAS-20)


INTRODUCTION

In early 2020 COVID-related restrictions forced people to stay home, in social isolation, blocking daily activities for months. This dramatic context triggered critical psychological consequences, such as anxiety, stress, depression, frustration, irritability, insomnia, post-traumatic stress symptoms, and anger (Brooks et al., 2020; Di Giuseppe et al., 2020; Franceschini et al., 2020; Salari et al., 2020). Studies from different countries showed that the incidence of these psychological problems was high everywhere: for example, surveys on Chinese respondents showed that almost 35% of the participants experienced psychological distress (Qiu et al., 2020) and that 2.9% scored above the cut-off for post-traumatic stress disorder (PTSD) and 9% scored at or above the clinical cut-off for depression (Tang et al., 2020). In another survey, including mostly participants from the United States and Israel, 22.2% of the population met the threshold for generalized anxiety, and 16.1% for generalized depression (Barzilay et al., 2020). In the Italian population, it was reported that around 20% of participants of a survey distributed during the first weeks of the lockdown experienced depression, anxiety, or high perceived stress, and 37% experienced post-traumatic stress symptoms (Rossi et al., 2020) while another study reported that 20% of the general population reported post-traumatic stress symptoms (Castelli et al., 2020). Similar percentages were reported in the general Italian population also by Mazza et al. (2020a) and Landi et al. (2020). A meta-analysis on the effects of the pandemic worldwide published in July 2020 indicated that the prevalence of stress was 29.6% (five studies, 9,074 participants), the prevalence of anxiety was 31.9% (17 studies, 63,439 participants), and that of depression was 33.7% (14 studies, 44,531 participants; Salari et al., 2020). Another systematic review confirmed high rates of symptoms of anxiety, depression, post-traumatic stress disorder, and stress in the general population during the COVID-19 pandemic in China, Spain, Italy, Iran, the United States, Turkey, Nepal, and Denmark (Xiong et al., 2020).

Among the psychological dimensions that mediate the relationship between stressors and mental health outcomes during lockdowns, an important role is played by individual differences in personality traits (Segerstrom and Smith, 2019), resilience and coping strategies (Serafini et al., 2020), and alexithymia (Hua et al., 2014). With regard to personality, one of the most accepted and used models is the five-factor model, or the big five (Goldberg, 1990), which includes emotional stability (also referred to as neuroticism), extraversion, openness, agreeableness, and conscientiousness. Openness, neuroticism, and extraversion, in particular, have been shown to influence the response to stress: for example, Oswald et al. (2006) found that self-reported Openness (the disposition to be inventive/curious, as opposed to being consistent/cautious) directly correlated with cortisol responses to stress. Schneider et al. (2012) found that during a stressful task, participants’ neuroticism (the disposition to be sensitive/nervous, as opposed to being resilient/confident) predicts higher negative affect, while openness and extraversion (being more outgoing/energetic, as opposed to being solitary/reserved) predict higher positive affect. It is, therefore, not surprising that individual differences in personality traits appear to play a role in the emotional response to the lockdown measures: higher neuroticism and lower extraversion have been associated with worse adaptation to lockdown (Carvalho et al., 2020; Morales-Vives et al., 2020) while Neuroticism has been found as a risk factor for psychological distress among Italian parents living with children (Mazza et al., 2020b).

As far as resilience and related coping strategies are concerned, studies show that they can be protective against the negative effects of stressors (Serafini et al., 2020). According to Fletcher and Sarkar (2013), resilience modulates how an event is evaluated, and based on this evaluation different coping strategies are engaged to manage the stress. With regard specifically to the role of resilience in the mental health outcome during the COVID-19 pandemic, Barzilay et al. (2020) provided evidence that a higher level of resilience was associated with lower COVID-19 related worries and a reduced level of anxiety and depression in both healthcare and non-healthcare professionals. Morales-Vives et al. (2020) supported this evidence, showing that people that best adapted to lockdown presented higher levels of resilience and successful coping.

Finally, evidence suggests that alexithymia, which describes a difficulty in identifying and describing subjective feelings and an externally oriented thinking (EOT) style (Sifneos, 1973), modulates the cortisol level in response to stress events (de Timary et al., 2008; Hua et al., 2014) and is a predictor for a high level of anxiety and depression (e.g., Honkalampi et al., 2000; Berardis et al., 2008; Fietz et al., 2018). Interestingly, it has been found that alexithymia has a mediator role in the association between COVID-19 pandemic exposure and PTSD and depressive symptoms (Tang et al., 2020).

Given the reviewed evidence, here we analyzed the data of an online survey evaluating the rate of stress, anxiety, and depression during the COVID-19 among the Italian population with two goals. First, the present study sought to investigate how personality traits, resilience, and alexithymia affected the level of anxiety, stress, and depression during COVID-19 home confinement. Using a bottom-up approach, we ran a cluster analysis on the individuals’ self-reported level of stress, anxiety, and depression to divide participants into groups with a similar emotional response to the lockdown. We then compared these groups to identify psychological attributes more common among individuals with similar responses to the lockdown. Second, we investigated whether different psychological characteristics influence mental health differently depending on the scope of the confinement: while it has been shown that alexithymia, resilience, and personality traits have a role on the effects of lockdown on mental health (Barzilay et al., 2020; Carvalho et al., 2020; Mazza et al., 2020b; Morales-Vives et al., 2020; Tang et al., 2020), no study has so far considered all these factors together.

We, therefore, asked participants to rate their experiences during two different phases of the Italian lockdown. The first phase (Phase 1) of the lockdown in Italy, from the 10th of March to the 3rd of May was characterized by the strict enforcement of tight rules, such as the absolute prohibition to leave one’s residence if not for health, work, or otherwise essential reasons. During the second phase of the lockdown (Phase 2), which started on the 5th of May, some of these restrictions were lifted allowing people to leave their houses again to visit families and to do physical activity, and some non-essential activities. The data analyzed here were collected through an online survey administered during the second week of Phase 2: participants rated their experiences during the two phases, i.e., recollecting their experiences during the last 2weeks of Phase 1, and reporting their evaluations of the first 2weeks of Phase 2.

Our first hypothesis was that individuals who showed a better adaptation during the lockdown would show lower levels of neuroticism and alexithymia, and a higher level of resilience compared to individuals who suffered a stronger impact of the lockdown on their mental health. In addition, we hypothesized that individuals with personal characteristics linked to higher adaptability, such as high resilience, openness, and low neuroticism, would particularly benefit from the partial lift of restrictions that marked the beginning of Phase 2 of the lockdown.



MATERIALS AND METHODS

The data used in this study was acquired as part of a bigger project investigating the effects of the COVID-19 lockdown (Cecchetto et al., 2021).


Participants

The study protocol was approved by the Ethics Committee of the University of Padova and was conducted in accordance with the Declaration of Helsinki 2013. Data were collected anonymously through an online Survey on the Qualtrics XM Platform, shared via social media through a snowballing procedure in which participants were asked to invite friends to participate in the study. The required minimum sample size was set using Green’s rule of thumb (Green, 1991), which yielded to a minimum number of participants of 154; however, our main constrain was temporal as data was only collected from the 14th to the 19th of May 2020. The target of the survey were Italian residents 18 or more years old. All respondents read the consent form and explicitly agreed to participate before starting the survey. No compensation for participating in the study was given.

Six hundred thirty-five participants started the survey. One hundred ninety-four participants were excluded for not completing the survey, seven because of missing information (five because of missing information on their gender), five because of pregnancy, two because they reported having contracted COVID-19, and 23 because they spent part or all of the lockdown outside the Italian territory. Moreover, 11 participants were excluded because they reported currently having a diagnosed psychiatric disorder. The final sample comprised 393 participants.



Measures

As described in Cecchetto et al. (2021), the online survey was composed of three parts. First, participants answered questions regarding socio-demographic information (age, gender, education, pregnancy, presence of pathologies, COVID-19 infection, occupational status before the lockdown), and filled in the Toronto Alexithymia Scale (TAS-20; Bressi et al., 1996), the Brief Resilient Coping Scale (BRCS, Kocalevent et al., 2017) and the 10-item personality inventory (TIPI, Gosling et al., 2003; Chiorri et al., 2015). The TAS-20 measures the general level of alexithymia. Each item is scored from 1 (strongly disagree) to 5 (strongly agree), for a maximum total of 100 and it includes three subscales: Difficulty in identifying feelings (DIF; difficulty identifying feelings and distinguishing between emotional feelings and the bodily sensations of emotional arousal; Parker et al., 2003), difficulty in describing feelings (DCF; difficulty finding words to describe feelings to other; Parker et al., 2003) and EOT (externally-oriented style of thinking; Parker et al., 2003). The international cut-off values are the following: 20–50 = non-alexithymic subjects; 51–60 = borderline alexithymic subjects; 61–100 = alexithymic subjects (Bressi et al., 1996). The BRCS is a four-item scale measuring adaptive coping strategies. Responses are collected on a 5-points Likert scale ranging from 1 = “does not describe me at all” to 5 = “describes me very well.” The sum score varies between 4 and 20 where higher scores indicate higher levels of resilience. The TIPI is a short self-report measure of the big five personality traits (openness, conscientiousness, extraversion, agreeableness, and emotional stability) in which each personality dimension is measured by two items. All items are rated on a 7-point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).

In the second and third part of the survey, participants were asked to evaluate their level of well-being during the first and second phases of the lockdown, respectively. Participants filled in, for each phase, the Patient Health Questionnaire (PHQ-2; Kroenke et al., 2003), investigating depressive symptoms, the Generalized Anxiety Disorder scale (GAD-2; Kroenke et al., 2007), and the Perceived Stress Scale (PSS-10; Mondo et al., 2019). Participants were asked to fill the questionnaires referring to the last 2weeks of the lockdown Phase 1, and the first 2weeks of the lockdown Phase 2.

The PHQ-2 is a two-item screening tool that measures the frequency of depressed mood and anhedonia. Each item is scored from 0, “not at all,” to 3, “nearly every day.” A PHQ-2 ≥ 3 showed a sensitivity of 83% for major depression (Kroenke et al., 2003). The GAD-2 scale is composed of the first two items of the GAD-7 and it assesses core anxiety symptoms. Each item is scored from 0, “not at all,” to 3, “nearly every day.” Total scores range from 0 to 6 and 3 is considered the cut-off for clinically relevant anxiety symptoms (Kroenke et al., 2007). The PSS-10 is a 10-item scale measuring thoughts and feelings related to stressful events. It has six negatively- and four positively-stated items rated on a 5-point Likert scale ranging from 0, “never,” to 4, “very often.” Higher scores imply higher levels of perceived stress (Mondo et al., 2019) and the maximum possible score is 40.



Statistical Analyses

Data were cleaned and analyzed using the software R (R Core Team, 2017). All continuous variables were centered and scaled. The dependent variables consisted of the GAD, PHQ, and PSS questionnaires scores.

First, cluster analysis was performed based on the similarities and differences in reported levels of anxiety, depression, and stress in the two phases with the “kmeans” function from the R default stats package. The best number of clusters was determined with “NbCluster” (Charrad et al., 2014), which tests 30 methods that vary the combinations of the number of clusters and distance measures for the k-means clustering. Cluster stability was estimated through a bootstrapping approach (100 iterations) with the “bootcluster” package (Yu, 2017). Descriptive analyses on the resulted clusters were run using t-tests (stats package; R Core Team, 2017), chi-square tests (chisq.test function of the stats package, the R Core Team, 2017), and post hoc of variables with more than two levels (chisq.multcomp function, RVAideMemoire package; Hervé and Hervé, 2020).

Second, for each dependent variable (PHQ, GAD, and PSS), linear mixed models (LMMs) were computed using the “lmer” function (lme4 package, Bates et al., 2015) and explored using the Anova function type three of the car package (Fox et al., 2019). The predictors consisted of the five personality traits (openness, conscientiousness, extraversion, agreeableness, and emotional stability), the three subscales of alexithymia (DIF, DDF, EOT), the level of resilience, age, gender, and occupational status before the lockdown. All of these predictors were analyzed in interaction with the lockdown phase (first or second). In addition, a random intercept for participant ID was added to account for within-subject measures. To ensure that each predictor improved the models’ fit, models were simplified using the “step” function (lmerTest package, Kuznetsova et al., 2017), which relies on the AIC criterion (Bolker et al., 2009). Factors that did not significantly improve the models’ fit were removed (Depression: the level of resilience, DDF, EOT, agreeableness, conscientiousness, emotional stability, gender, occupational status before the lockdown; Anxiety: the level of resilience, DDF, EOT, agreeableness, conscientiousness, age, gender, occupational status before the lockdown; Stress: DDF, openness, conscientiousness, extraversion, agreeableness, and emotional stability, gender, occupational status before the lockdown). AIC values of the initial and final models were calculated using the anova function (stats package, R Core Team, 2017). Collinearity between predictors was measured by calculating the Variance Inflation Factors (VIF) with the vif function of the car package (Fox et al., 2019). Post hoc tests of interactions including categorical factors were corrected using the Benjamini & Hochberg’s False Discovery Rate method (Benjamini and Hochberg, 1995), and interactions including continuous factors were analyzed according to Aiken & West’s method (Aiken et al., 1991).




RESULTS


Sample Characteristics

The final sample is composed of 293 women and 100 males aged between 18 and 74 (mean = 35.00, SD = 13.50). They reported to be students (n = 115), full-time workers (n = 180), part-time workers (n = 57), and non-employed (retired or unemployed, n = 41) before the lockdown. Of these participants, 15.8% were alexithyimic and 84.2% not alexithyimic. The mean of the BRCS score was 13.1 (SD = 3.4). With regard to the PHQ and GAD questionnaire, during Phase 1, 31.6% were above the cut-off for depression and 28.0% were above the cut-off for anxiety, while during Phase 2, 21.1% were above the cut-off for depression and 20.6% were above the cut-off for anxiety. The mean score for PSS during Phase 1 was 18.7 (SD = 3.1) and during Phase 2 was 18.1 (SD = 3.0).



Characterization of the Sample by Levels of Anxiety, Depression, and Stress

To better characterize our sample, a k-means algorithm was used to cluster participants based on the similarities and differences in the reported levels of anxiety, depression, and stress in the two phases (Figures 1A,B; see Supplementary Figure 1A in the Supplemental Material for a 3D representation of the clusters). The analysis showed that participants were clustered into two groups (bootstrapped stability = 0.93). Cluster 1 (N = 192) is composed by individuals with overall lower scores of depression, anxiety, and stress in both phases (cluster 1 means, Phase1: PHQ = 1.33, PSS = 16.41, GAD = 1.10; Phase 2, PHQ = 1.11, PSS = 16.04, GAD = 0.93). Cluster 2 (N = 201) is characterized by higher scores of depression, anxiety, and stress in both phases (cluster 2 means, Phase 1: PHQ = 2.99, PSS = 20.86, GAD = 2.97; Phase 2, PHQ = 2.57, PSS = 20.06, GAD = 2.72; Figure 1C). Since the cluster mean of cluster 1 is below cut-offs, we defined this group as reporting a better emotional response to the lockdown (positive emotional response, +ER) while cluster 2, which presents cluster means above cut-offs, includes participants with a negative emotional response to the lockdown (−ER).
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FIGURE 1. (A) Correlations between the six principal components with respect to changes in depression, anxiety, and stress in the two phases. Shades of gray indicate a positive correlation, whereas shades of red indicate negative correlations. White denotes no correlation. (B) Clusters of participants identified by k-means clustering. +ER = group of participants with positive emotional response; −ER = group of participants with negative emotional response. (C) Distribution of depression, anxiety, and stress by cluster and phase.


Further investigations showed that the two groups significantly differ in age [t(381.75) = 3.06, p = 0.002], as group +ER includes older participants (mean = 37.12, SD = 14.14) than group −ER (mean = 32.97, SD = 12.66) and in distribution of women and men [χ2 (1) = 11.00, p < 0.001]: men were significantly more likely to be part of group +ER (67% of the total; p < 0.001) while the percentage of women did not significantly differ in the two groups (+ER, 42.7%, p = 0.14). The two groups also differ for the reported job before the lockdown [χ2 (3) = 90.90, p = 0.019]: as students were significantly more likely to be clustered in group −ER (61.74%, p = 0.019) while none of the other groups presents significant difference in the distribution of the two groups). Importantly, the two groups were also significantly different for the participants’ level of alexithymia [t(390.75) = −5.65, p < 0.001; group +ER, mean = 43.01, SD = 10.98; group −ER, mean = 50.00, SD = 11.78]. Considering the subscales of alexithymia, they were significantly different in the DIF [t(379.78) = −8.40, p < 0.001; group +ER, mean = 13.88, SD = 5.24; group −ER, mean = 18.88, SD = 6.53] and in the DDF [t(389.59) = −4.55, p < 0.001; group +ER, mean = 11.98, SD = 4.50; group −ER, mean = 14.04, SD = 4.44], but not in the EOT [t(390.22) = 1.35, p = 0.18; group +ER, mean = 17.15, SD = 4.20; group −ER, mean = 16.58, SD = 4.21]. Moreover, the two groups differ for resilience [t(389.54) = 2.40, p = 0.017; group +ER, mean = 13.47, SD = 3.36; group −ER, mean = 12.66, SD = 3.31]. There was no significant difference in any trait of personality except for emotional stability [t(390.68) = 7.16, p < 0.001; group +ER, mean = 4.59, SD = 1.28; group −ER, mean = 3.63, SD = 1.38].



The Effects of Alexithymia, Resilience, and Personality on Individual Well-Being in the Two Phases of the Lockdown

To evaluate the specific effects of personality, resilience, and alexithymia dependent on the phase of the lockdown on stress, anxiety, and depression, we computed a LMM for each emotional measure. The final model investigating PHQ included phase, the DIF subscale of alexithymia, emotional stability, openness to experience, extraversion, and age, and ID as a random factor (initial AIC = 1,787.3, final AIC = 1,758.4, p = 0.86).
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Conditional R2 was equal to 0.74, and marginal R2 was equal to 0.31. Results showed a main effect for each predictor [Phase: χ2 (1) = 37.16, p < 0.001; TAS-DIF: χ2 (1) = 58.22, p < 0.001; Emotional stability: χ2 (1) = 18.73, p < 0.001; Extraversion: χ2 (1) = 9.43, p = 0.002; Openness to experiences: χ2 (1) = 6.71, p = 0.010; Age: χ2 (1) = 20.75, p < 0.001]. The main effect of phase showed an overall higher level of depression in Phase 1 than Phase 2. Results indicate that higher levels of depression were found among participants reporting higher scores in difficulties identifying feelings and who reported higher scores in openness to experience. On the other hand, lower levels of depression were found among participants who reported higher scores in emotional stability and extraversion. The interaction between age and phase [χ2 (1) = 13.02, p < 0.001; see Figure 2A] showed that during Phase 1, age indirectly correlated with depression [t(554.8) = −4.56, p < 0.001], while age did not affect depression scores in Phase 2 [t(554.78) = −1.52, p = 0.13], and that among younger participants, but not among older ones, depression was higher in Phase 1 than in Phase 2 [younger: t(393) = −6.86, p < 0.001; older: t(393) = −1.76, p = 0.080].
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FIGURE 2. Fit lines of the interaction effects between (A) age and phase in depression; (B) age and phase in stress; (C) resilience and phase in stress.


The final model investigating GAD included phase, DIF, and EOT of TAS, Emotional stability, Extraversion and openness to experience of TIPI, and ID as a random factor (initial AIC = 1,731.6, final AIC = 1,703.6, p = 0.76).
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Conditional R2 was equal to 0.75, and marginal R2 was equal to 0.37. Results showed a main effect for each predictor [Phase: χ2 (1) = 14.40, p < 0.001; DIF: χ2 (1) = 78.88, p < 0.001; EOT: χ2 (1) = 10.06, p = 0.002; Emotional stability: χ2 (1) = 43.92, p < 0.001; Extraversion: χ2 (1) = 4.91, p = 0.027; Openness to experiences: χ2 (1) = 7.60, p = 0.006] meaning that Phase 1 predicted a higher level of anxiety than Phase 2. Moreover, the two components of alexithymia showed an opposite effect: a higher level of difficulties to identify emotions predicted a higher level of anxiety but a higher level of external-oriented thinking predicted a lower level of anxiety. With respect to personality, higher levels of openness to experience predicted a higher level of anxiety while a higher level of emotional stability and extraversion predicted a lower level of anxiety.

The final model investigating PSS included phase, BRCS, DIF of TAS, EOS of TAS, age, and ID as random factors (initial AIC = 2,030.6, final AIC = 2,005.1, p = 0.68).
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Conditional R2 was equal to 0.55, and marginal R2 was equal to 0.55. Results revealed a main effect for phase [χ2 (1) = 17.03, p < 0.001], DIF [χ2 (1) = 67.09, p < 0.001], EOT [χ2 (1) = 10.59, p = 0.001], age [χ2 (1) = 13.99, p < 0.001] and a significant interaction between phase and BRCS [χ2 (1) = 3.87, p = 0.049], and between phase and age [χ2 (1) = 8.23, p = 0.004]. Results indicate that Phase 1 was a predictor of higher levels of stress as compared to Phase 2. As for anxiety, we found that a higher level of difficulties to identify emotions predicted a higher level of stress but a higher level of external-oriented thinking predicted a lower level of stress. As in depression, the interaction between age and phase specified that age predicted lower levels of stress in Phase 1 [t(638.43) = −3.74, p < 0.001; Figure 2B] but not in Phase 2 [t(638.43) = −0.82, p = 0.41], and that younger respondents had higher levels of stress in Phase 1 than in Phase 2 [t(393) = −4.95, p < 0.001], while this difference did not occur among older respondents [t(393) = −0.89, p = 0.38]. Post hoc on the interaction between phase and BRCS showed that resilience does not have effect in Phase 1 [t(616.89) = 0.20, p = 0.84; Figure 2C] while in Phase 2 it shows a trend of significance [t(616.89) = −1.72, p = 0.086], moreover it showed that in participants with higher levels of resilience [t(393) = −4.31, p < 0.001] the difference between phases is stronger than in participants with lower levels of resilience [t(393) = −1.52, p = 0.13].




DISCUSSION

The aim of the present study was twofold. First, through a cluster analysis, we characterized our sample of participants based on their level of anxiety, stress, and depression to unravel the psychological characteristics (personality traits, alexithymia, and resilience) of those who reported a stronger impact of the lockdown on mental health. Second, we explored more deeply the role of personality traits, alexithymia, and resilience on anxiety, stress, and depression in relation to the scope of the confinement.


Characterization of the Sample Based on the Emotional Response to the Lockdown

Our results showed that individuals who had a better emotional response during the lockdown were characterized by high emotional stability, high resilience, and lower difficulties in identifying and describing feelings. In particular, the cluster analysis reported that our sample was best defined by two clusters, which included participants reporting a better emotional response to the lockdown (+ER, lower levels of depression, stress, and anxiety in both phases of the lockdown) and participants reporting negative effects on mental health (−ER, higher levels of depression, stress, and anxiety), respectively. Compared to the −ER group, +ER individuals showed higher scores of emotional stability, in line with previous results showing that individuals with higher emotional stability (lower neuroticism) reacted better to the lockdown (Mazza et al., 2020b; Morales-Vives et al., 2020). Moreover, they had a higher resilience score, which is in line with what has been already reported by Morales-Vives et al. (2020) and Barzilay et al. (2020), confirming that resilience can protect a person from negative emotional distress due to the pandemic. Finally, individuals of the −ER group, in contrast to +ER individuals, presented significantly higher levels of alexithymia, in particular in the difficulties in identifying and describing feelings subscales (DIF and DDF subscales of TAS questionnaire), a result in line with Tang et al. (2020) who reported a significant correlation between depression and PTSD symptoms and DIF and DDF subscales of alexithymia. In addition, the −ER cluster included younger individuals, a higher ratio of women, and students. This evidence confirms what was reported in the meta-analysis by Salari et al. (2020), i.e., that the prevalence of anxiety, depression, and stress during the COVID-19 pandemic is higher in women than in men and in individuals aged between 21 and 40. As suggested by Salari et al. (2020), women are in general more vulnerable to stress and post-traumatic stress disorder than men (Sareen et al., 2013; Lim et al., 2018). Moreover, younger people, even though they are less prone to undergo a severe illness caused by COVID-19, are probably more concerned over the future consequences of the pandemic than older people (Salari et al., 2020). This may contribute to the observed effect that students are more affected by the negative effects of lockdown than workers or unemployed individuals (the latter group included retired people, too); finally, students may have been more affected in terms of life changes, such as daily significant interactions, place of residence, and social life. Our results offer new evidence on the role of personality traits, resilience, and alexithymic tendencies in making individuals differently vulnerable to psychological distress during the lockdown.



The Effects of the Severity of Imposed Restrictions on Mental Health

As already reported in Cecchetto et al. (2021), all the measures of psychological distress decreased significantly in Phase 2 as compared to Phase 1, showing that the loosening of the restrictions during Phase 2 helped people to better deal with home confinement. These results extended the findings of Morales-Vives et al. (2020) according to which the level of stress increased between the first and the third week of lockdown in Spain when restrictions became more severe. It is important to notice that, differently from Morales-Vives et al. (2020) who collected data from separated samples of participants across weeks, we reported measures from the same group of participants in the two phases. Avoiding most of the risks associated with interindividual differences, our within-subject comparison allows establishing a solid methodological background for a better understanding of the effects of personal features on psychological distress during the lockdown. Importantly, we observed that the severity of imposed restrictions had a different effect on mental health depending on the participants’ resilience and age. In particular, individuals with higher resilience, as compared to those with low resilience, exhibit a higher reduction in the stress level in Phase 2. This result may suggest that stronger resilience abilities helped individuals to recover in Phase 2 from the stress accumulated during Phase 1. Moreover, the contrast between strict and soft lockdown was particularly relevant for young people, since they reported a reduction of depression and stress in Phase 2 as compared to Phase 1.



Effects of Psychological Traits on Depression, Anxiety, and Stress

The analysis of the effect of each psychological dimension separately on depression, anxiety, and stress levels, yielded interesting results. First, as to personality, we found that higher levels of emotional stability and extraversion, and lower levels of openness to experience predicted lower levels of depression and anxiety in both phases of the lockdown. At the same time, they did not affect stress levels. These results confirm previous studies showing that personality traits, and in particular extraversion and neuroticism, are strongly related to psychological well-being (see for example, Grant et al., 2009).

Second, resilience affected specifically the level of stress but not that of depression and anxiety. This suggests that coping strategies may be particularly useful in highly stressful situations and to cope with emergencies, as their effect on mental health consists of reducing the perceived stress, but not in protecting from long-term mood and anxiety disorders.

Third, regarding the role of alexithymia, we found that the DIF and EOT subscales impact emotional wellbeing. However, while higher levels of DIF predicts higher levels of depression, anxiety, and stress, higher levels of EOT seems to have a protective role for stress and anxiety. It has been reported that the sub-dimensions of alexithymia are probably related to different neural correlates, with the subscales measuring the difficulties identifying and describing feelings more related to each other and emotional distress (Parker et al., 2003; Eichmann et al., 2008; Pollatos et al., 2011). DIF has been frequently associated with increased negative affect and psychological distress (Liss et al., 2008; Li et al., 2015; Bagby et al., 2020). It is possible that the incapability of identifying feelings from bodily sensation may lead to difficulties in the evaluation and the regulation of emotions, making these individuals more vulnerable to chronic stress and mental illness (Preece et al., 2017; Fournier et al., 2020). On the other side, EOT has been associated with a reduced interest in viewing negative pictures (Wiebe et al., 2017) and with a utilitarian way of perception and avoid dealing with negative emotions (Taylor and Bagby, 2000), features that could have become useful in the current pandemic situation. In this framework, our findings suggest that while resilience can help cope with stress, alexithymia, and personality play a major role in influencing anxiety and depression.



General Considerations

Two general considerations emerge from the present study. First, anxiety, depression, and stress were predicted by similar, though different, patterns of psychological dimensions. While personality traits influenced individual anxiety and depression, they did not affect the level of stress. On the other hand, resilience only affected stress but did not influence anxiety and depression. These results suggest that while personality impacts longer-term measures of emotional reaction, resilience may help only in modulating the perceived level of stress during such an exceptionally arousing event. This may offer a useful indication to mental health professionals as to the importance of different treatment goals depending on the context: during an emergency, it may be particularly useful in alleviating stress to enhance individuals’ coping strategies, while during long-term interventions focusing on anxiety and depressive symptoms a deeper work on personality constructs may be better indicated.

Second, unintuitively, alexithymic traits, and not the lack of resilience, may make individuals more vulnerable in extremely stressful circumstances. Indeed, resilience has only a marginal role in protecting individuals from the negative effects of lockdown and only in interaction with the loosening of restrictions. Resilience is considered a skill that is used to deal with and overcome stressful events and that helps not to develop maladaptive behaviors (Craparo et al., 2018) while, on the other hand, alexithymia is considered a stable personality trait (Luminet et al., 2001; Tolmunen et al., 2011). Probably for this reason, previous studies investigating the effects of the lockdown on psychological well-being seem to have focused more on resilience than alexithymia (Barzilay et al., 2020; Fullana et al., 2020; Landi et al., 2020, but see Tang et al., 2020). However, alexithymia can constitute a negative predictor for psychological treatment outcomes (Pinna et al., 2020) and recent treatment focus has been shifting on possible interventions on individuals with alexithymia, improving patients’ attentional control over interoceptive signals (Duquette, 2020). Our results suggest that interventions aiming at supporting the population during future lockdowns should therefore pay particular attention to individuals with alexithymic traits, as they may be less likely to seek support while being in need of it.



Limitations

The present study presents some limitations. First, the study is not a longitudinal one and, although the same respondents provided the data regarding Phase 1 and Phase 2, the data has been collected relying on the abilities of the participants to remember how they had felt a week earlier. Future studies should implement a longitudinal design to confirm the effect of the scope of confinement on the variation of psychological well-being. Second, to comply with the exceptionality of the pandemic and the lockdown restrictions, the data were collected through self-report questionnaires presented online. This could have had an impact on the reported levels of anxiety, depression, and stress, which may not always converge with what would have resulted from an in-person assessment. In addition, we chose to administer brief versions of the questionnaires measuring depression and anxiety, to diminish the total number of survey questions that would have discourage individuals from participating. However, the selected tools were validated and have been commonly used. Third, the sample size is composed of an unequal number of women and men, as it has been recruited using non-probability sampling, which limits the generalizability of the findings. This is an issue familiar to many studies based on an online survey (Salari et al., 2020) that has been previously reported (Smith, 2008; Saleh and Bista, 2017). In the present study, we have tried to account for this issue by including gender as a fixed factor in the initial models. Fourth, our sample is rather small for an online survey; however, for the sake of the particular experimental design and the extraordinary historical moment, our survey was kept available only for 6days to be still able to collect reliable answers related to Phase 1 but at the same time to have people already felt the effects of Phase 2.

Despite these limitations, the current study provides valuable information on the factors influencing mental health during the COVID-19 lockdown, specifically in association with the influence of the scope of the confinement. We find that alexithymia and personality traits, together with age and gender, significantly impact the individuals’ levels of stress, anxiety, and depression, and that resilience is a protective factor specifically against stress, especially when lockdown restrictions are less strict. These indications expand the current knowledge of the influence of individual differences on emotional well-being during such an exceptionally stressful situation and can offer an indication of the kind of interventions that governments could put in place to limit the negative effects of confinement during future lockdowns.
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Research on individual differences in facing the COVID-19 pandemic seems to be crucial in order to design diverse and highly effective intervention strategies. This study uses a sample of 302 North American participants who were recruited through the crowdsourcing platform ProA; different profiles were established, profiling variables of interest in facing the COVID-19 outbreak. Socio-demographic and psychological (personality traits, gratitude, life purpose, and religiosity) variables were explored. These results are of interest if we want to deepen the study of individual differences at both a theoretical and applied level.
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INTRODUCTION

The COVID-19 pandemic was the biggest social and health crisis to occur in 2020. The scientific community is working to cure the disease, to mitigate the side effects, and to provide preventive measures, such as isolation, to reduce infection rates. Many researchers have identified the effects of the pandemic on mental health and welfare issues among the general population (Ammar et al., 2020; Zheng et al., 2020). In fact, a large study involving 35 research organizations from Europe, North-Africa, Western Asia, and the Americas, with 1,047 participants, revealed the presence of psychosocial strain and lower life satisfaction during the enforced COVID-19 lockdowns, due to the large decreases in entertainment and in the amount of social activity with family and friends/neighbors (Ammar et al., 2020). Furthermore, a national public survey in Ireland showed that COVID-19-related quarantine was associated with significant increases in clinically significant symptoms of depression, stress, and anxiety (Burke et al., 2020).

Nevertheless, a large cross-sectional survey of more than 50,000 people in 26 countries found that not everyone was equally affected by the COVID-19 pandemic (Kowal et al., 2020). The results of this study were that younger people, women, those with lower levels of formal education, those who were single, those living with more children, or living in a country more severely affected by COVID-19, exhibited higher levels of stress. Therefore, research on individual differences due to the impact of the COVID-19 pandemic is necessary in the field of psychology.

In this sense, a point of interest for the scientific community is being able to identify different profiles and how people with these profiles deal with consequences of the COVID-19 lockdown based on various personality traits and strengths relating to positive psychology. Other authors have gone further with this, investigating the factors, traits, and strengths related to well-being in the time of a pandemic. For example, the effects of lockdown and the pandemic on the general population have been explored based on age and gender. Regarding age, the general consensus is that older people exhibit a feeling of greater well-being and less negative affectivity. In this way, a study found older people rated their quality of life, life satisfaction, and well-being during the pandemic higher than young people, and experienced lower levels of anxiety traits and coronavirus fears than the younger age groups. They experienced greater risk tolerance, sleep quality, and optimism, and had less difficulty relaxing than middle-aged respondents (Bidzan-Bluma et al., 2020). Another research study has shown that age was significantly and negatively associated with initial negative affect, but age did not influence the shape or rate of change over time. Moreover, although older adults showed higher positive affect and lower negative affect relative to younger adults, age differences in the trajectory of change did not emerge (Ebert et al., 2020). In relation to age, another study carried out with a sample majority of students, between 18 and 40 years old, showed mild to severe General Anxiety Disorder, and a high level of perceived stress, however, it is not known what the reasons might be for this age-determined difference (Rogowska et al., 2020). As for gender, some research suggests that female participants may experience less satisfaction with life and higher stress and anxiety throughout the coronavirus pandemic (Wang et al., 2020). Another study indicates that the variance of anxiety during the COVID-19 outbreak may be explained up to about 60% by variables like high stress, low general self-rated health, female gender, and frequent use of both emotion-oriented and task-oriented coping styles (Rogowska et al., 2020). However, other studies conducted in China during the COVID-19 pandemic outbreak did not find gender differences in mental health. Gender had no significant effect on anxiety among medical college students (Cao et al., 2020), as well as among the general population (Huang and Zhao, 2020). Furthermore, Zhang and Ma (2020) did not find gender differences regarding the stressful impact of the COVID-19 outbreak. These research inconsistencies may be related to cross-cultural differences, so further exploration is needed in different cultural contexts.

Previous research suggests that psychological consequences of the pandemic depend on personality, because this predicts behavioral responses and emotional regulation strategies to cope with the COVID-19 crisis, and these can influence physical and psychological health (Aschwanden et al., 2020; Gubler et al., 2020). In fact, a study on individual differences in the psychological consequences of COVID-19 found that facets of Extraversion, Neuroticism, and Openness were among the strongest and most important predictors of psychological outcomes, even after controlling for basic sociodemographic variables such as gender and age (Modersitzki et al., 2020). Similarly, a study carried out during the pandemic determined that neuroticism and emotion regulation strategies were associated with greater feelings of loneliness and lower well-being (Gubler et al., 2020). Moreover, it was found that higher levels of neuroticism were associated with a slower increase in physical activity, whereas higher conscientiousness and agreeableness were related to a steeper increase in physical activity over time. As well as this, higher neuroticism and lower extraversion, agreeableness, and conscientiousness were related to higher average sedentary behavior (Aschwanden et al., 2020). In this way, it is key to highlight the importance of considering individual differences in relation to this topic.

Additionally, the study of Positive Psychology has been of great importance because positive resources can help maintain and improve mental health during the COVID-19 pandemic. This field of research has begun to show that a large percentage of the general population is capable of maintaining healthy levels of subjective and psychological well-being despite adverse circumstances, identifying the human strengths that make it possible to deal positively with adversity. For example, previous research indicates that resilient people report that one of the emotions that most effectively buffer the negative effects of adversity is gratitude (Fredrickson et al., 2003). Another testimony is that of the Dalai Lama, who was grateful to the Japanese for the harm they had inflicted on him, as it helped him develop as a person and grow spiritually (Fitzgerald, 1998). Survivors of Hurricane Andrew (1992) also reported that one of the central themes in their experience was an overwhelming sense of gratitude for what they had not lost during the hurricane (Coffman, 1996). In the wake of the tragedy of the 9/11 terrorist attacks, Peterson and Seligman (2003) assessed people before and after the event, showing that gratitude increased during this period. In addition, psychological interventions to increase gratitude had beneficial effects for Vietnam War veterans with Post-Traumatic Stress Disorder (Kashdan et al., 2006). These results suggest that gratitude may play an important role in what has recently been termed “post-traumatic growth,” referring to the benefits that can be experienced from overcoming trauma, despite the intense suffering from which it has originated (Bono et al., 2004). Specifically, several studies suggest that gratitude has an important role in promoting people's subjective well-being and helps them cope better with adversity during the COVID-19 pandemic (Bono et al., 2020a). Additionally, meaning in life has been one of the strengths associated with resilience in the face of adversity. For example, a study indicated that meaningful living had a positive predictive effect on resilience and positive affect, as well as a negative predictive value on psychological health challenges and negative affect on the psychological health of young adults in the context of the pandemic (Arslan et al., 2020). Martínez-Martí et al. (2020) evaluated the trait strengths of the general Spanish population at two points throughout the pandemic, noting that all character strength factors at point #1 correlated positively with life satisfaction and positive affect, and negatively with negative affect and poor mental health at point #2. In the health context of the pandemic, a nurse's sample (Sun et al., 2020) found self-coping styles included altruistic acts, team support, rational cognition, increased affection and gratefulness, development of professional responsibility, and self-reflection. In addition to this, Nowicki et al. (2020), also in a nurse's sample, noted an increase in life meaning, so their current sense of meaning in life remains higher than the tendency to search for a sense of security, being able to adapt to painful experiences and generate post-traumatic growth effect. On the other hand, one of the variables that has been researched by Positive Psychology and has been revealed as a buffer against crises is religiosity. For example, research has shown that throughout the pandemic, Google searches for “prayer” (relative to all Google searches), were at the highest level ever recorded, and more than half of the world's population had prayed to end coronavirus (Bentzen, 2020). Another study carried out during the pandemic found that religiosity had a positive influence on health outcomes and could minimize the effects of social isolation (Lucchetti et al., 2020). However, other studies have shown that highly religious participants reported more unreasonable behavior (e.g., avoiding 5G networks, hoarding toilet paper) than participants with low religiosity, although these behaviors were mediated through emotionality (Kranz et al., 2020). For this reason, from the Positive Psychology approach, we are specifically interested in the personal strengths of gratitude, meaning in life, and religiosity as important variables to explore in relation to coping with COVID-19.

Thus, according to the scientific knowledge that has been uncovered, and its gaps, this study seeks to provide more evidence in the field of individual differences surrounding the situation of the COVID-19 pandemic. The aim of this study is to explore the factors of age, gender, personality, and variables of Positive Psychology (gratitude, meaning or purpose in life, and religiosity) in relation to affectation in the face of the COVID-19 pandemic.



MATERIALS AND METHODS


Design and Sample

A cross-sectional design was used. The study consisted of 302 US residents whose primary language was English. They were recruited from the Prolific ProA Platform (www.prolific.co), of which 153 (51%) were women and 149 (49%) were men. Ages ranged between 19 and 82 years old (M = 45.07, SD = 15.94).

Table 1 shows sociodemographic data such as generational breakdown and ethnicity and Table 2 shows employment status, educational level, and marital status.


Table 1. Sociodemographic characteristics: generational breakdown and ethnicity.
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Table 2. Sociodemographic characteristics: employment status, educational level, and marital status.
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Instruments

A socio-demographic survey was created for this study (employment status, educational level, marital status, age, and gender).

The English adaptation of the Gratitude Questionnaire (G20, Bernabé-Valero et al., 2014) was used in the present study (Bernabe-Valero et al., 2020). This scale has four subscales and 20 items that were rated on a 7-pt scale (“1 = Strongly Disagree” to “7 = Strongly Agree”). The scores are obtained by adding the direct scores; the range of the total scale is from 20 to 140. The first subscale is Interpersonal Gratitude (IG)—gratitude that is experienced toward other people when receiving a gift or an act of kindness. It refers to benefactors with different types of relationships to the beneficiary and focuses on the evaluative, emotional, and behavioral elements of gratitude. This subscale has seven items (e.g., “I feel great joy when someone does me an important favor”) and showed good reliability (α = 0.88). The range of scores on this subscale is 7–49. The second subscale is Gratitude in the face of Suffering (GS)—this factor refers to the integration of suffering in the concept of gratitude. It assesses the ability to understand situations of suffering as beneficial and to feel gratitude nonetheless. Likewise, it assesses if the person is able to move forward despite difficulties and to use gratitude as a resource for resiliency. It includes the cognitive-evaluative and emotional elements of gratitude. This subscale has five items (e.g., “Even after times in my life when I only experienced suffering, I can feel gratitude for having had the strength to get through them”) and showed excellent reliability (α = 0.92). The range of scores on this subscale is 5–35. The third subscale is Recognition of Gifts (RG)—awareness of the positive aspects of existence while considering them as gifts and implicitly attributing these gifts to a transpersonal agent (e.g., destiny, luck, nature, or divine providence). It includes the process that leads to the recognition of assets and their appraisement, as well as the social comparison that gives rise to the awareness of the positive aspects in one's life. This subscale has four items (e.g., “Every day I am aware that the little things in life that happen to me are a gift”) and showed good reliability (α = 0.87). The range of scores on this subscale is 4–28. The fourth subscale is Expression of Gratitude (EG): the experience and expression of gratitude toward transpersonal forces. Forms of expression can be verbal expression, rituals, and an attitude toward life of trying to be happy. This subscale has four items (e.g., “When I ask God or Fortune for help and I receive it, I usually remember those favors and give thanks”) and showed acceptable reliability (α = 0.79). The range of scores on this subscale is 4–28. The G20 obtained good reliability indices in its construction with a Spanish sample. Cronbach's alpha for each subscale was good and acceptable (IG α = 0.84, GS α = 0.78, RG α = 0.75, EG α = 0.75).

Ten-Item Personality Inventory (TIPI) (Gosling et al., 2003) is a 10-item measure of the Big-Five dimensions. Each item consists of two descriptors, separated by a comma, using the common stem, “I see myself as (i.e., extraverted, enthusiastic)”. Each of the 10 items was rated on a 7-point scale ranging from 1 (disagree strongly) to 7 (agree strongly). The TIPI takes about a minute to complete. The score is obtained from the sum of the two items for each subscale after reversing an item in each of them. The range of scores for each subscale is 2–14. The Cronbach alphas in the original version were 0.68, 0.40, 0.50, 0.73, and 0.45 for the Extraversion (E), Agreeableness (A), Conscientiousness (C), Emotional Stability (ES), and Openness to Experience (OE) scales, respectively. Alpha Cronbach in this sample was 0.73, 0.43, 0.77, 0.81, and 0.46, respectively.

The Revised Purpose in Life questionnaire (PIL-R; Harlow et al., 1987) was revised from one developed by Crumbaugh (1968), based on Frankl's (1985) existential perspective. This work used the bifactorial version (García-Alandete et al., 2011) with two scales: Satisfaction and Sense of Life (SSL) with six items, four of which are reversed (i.e., “I am usually completely bored”), and Goals and Purposes in Life (GPL) with four items, two of which are reversed (i.e., “In life I have no goals or aims at all”). The bifactorial structure of García-Alandete et al. (2011) obtained good internal consistency, both for the scale (α = 0.86) and for the factors (α = 0.84 and α = 0.71), respectively. Alpha Cronbach in this sample was 0.81 and 0.75, respectively. The PIL-R assesses the degree to which an individual has a sense of meaning or purpose in life. 7-point Likert scales ranging from “strongly disagree” (1) to “strongly agree” (7) are used to answer the items. Items refer to having goals or aims, life being empty or worthwhile, a sense of boredom or excitement, free will, despair, and sense of satisfaction with life. The score is obtained from the sum of the items for each subscale after reversing the items in each of them. The range of scores for each subscale is 6–42 (SSL) and 4–28 (GPL).

Brief Scale of Religiosity (BSR) (Bernabé-Valero et al., 2015) is a one-dimensional scale, comprising four items. It is a self-administered scale. Religious self-definition, degree of personal religiosity, frequency of attendance at worship and prayer, and importance of God in one's life are measured (i.e., “In terms of religion, I consider myself…”: “1-Not religious at all” to “6-Extremely Religious”). No specific religious denomination is specified in the items. The response options are ordered from lesser to greater degree of religiousness with six levels of response (i.e., from “1-Not religious” to “6-Extremely religious”). The score is obtained from the sum of the four items and the scores range from 6 to 36. The Cronbach alphas in the original version were good (α = 0.89) and very similar in this sample (α = 0.90).


COVID-19's Impact Was Assessed Using the Following Two Instruments

The affective experience in the pandemic situation was assessed using the Positive Affects and Negative Affects Schedule (PANAS) (Watson and Clark, 1999). It's a comprehensive mood inventory originating from a dimensional approach to the understanding of emotion. It includes 10 items for Negative Affect (NA) and 10 items for Positive Affect (PA). Items are measured on a 5-point Likert scale, from “1-very slightly or not at all” to “5-extremely.” In order to measure mood during the pandemic, we used the version PANAS-X (Past few weeks), in which the participants were asked to indicate to what extent they have felt this way over the past few weeks. The NA subscale comprises the following items: Distressed, Irritable, Jittery, Ashamed, Hostile, Guilty, Upset, Scared, Nervous, and Afraid. The PA subscale comprises the following items: Active, Enthusiastic, Determined, Attentive, Inspired, Strong, Interested, Alert, Excited, and Proud. Internal Consistency Reliabilities (Coefficient Alpha) in its construction were PA (α = 0.87) and NA (0.87) for undergraduates, and PA (α = 0.86) and NA (0.87) for employees. In the present study, the reliability is (α = 0.90) in PA and (α = 0.91) in NA. The score is obtained from the sum of the items for each subscale. The range of scores for each subscale is 5–50.

Also, COVID-19 affectation was measured with the question: “We are currently in a worldwide pandemic situation due to COVID-19. Has this significantly affected your mood and emotions?” The three possible answers were: “Yes, I am feeling worse,” “No, no change or almost no change,” “Yes, I am better.” We label this variable as “Facing COVID” (FC).




Statistical Analysis

Several tests were carried out in order to determine the relationships. Pearson's chi-squared test (χ2) was carried out with dichotomous (gender) and ordinal variable (FC), Spearman's Rank Correlation Coefficient (rho) when the variable involved was FC (ordinal), and Pearson correlation coefficient (r) with metric variables. Student's T-test was used to explore the differences between men and women with metric variables.

With the aim of identifying whether there are different participant profiles with affectation of COVID-19 and target variables, several two-step cluster analyses were carried out with affectation of COVID-19 (FC and PANAS variables) and (i) age, (ii) gender, (iii) personality traits, (iv) positive and negative effects, (v) gratitude subscales, (vi) purpose in life subscales, and (vii) religiosity.

Since the cluster selection procedure is analytical, we proceeded to identify the quality of the clusters, mainly by looking at the “cluster quality” and “predictor importance” indicator in order to choose those that are useful for the research objectives. According to Kaufman and Rousseeuw (1990), a result in the fair zone means that the data give fair evidence of this cluster structure. The second most relevant indicator is the importance of the predictors, since, even if a cluster is good or fair, if there is only one predictor variable with high importance, the model is not useful, since the objective is to identify profiles with several variables. Therefore, clusters that meet at least two criteria are selected: (a) the criterion that the model has a fair or good outcome and (b) that at least two predictors have an importance >0.04. In this sense, only three cluster analyses are accepted to continue with analysis: the cluster that includes the variables referring to COVID affectation together with gender, the cluster that includes the variables referring to COVID affectation and gratitude, and the cluster that includes the variables referring to COVID affectation and purpose in life.

Since the Kolmogorov-Smirnov test highlighted that the ordinal and metric variables did not have a normal distribution, the tests used to check the quality of the clusters selected were as follows: (i) Kruskal–Wallis H-test and Mann-Whitney U-test with Bonferroni correction (alfa = 0.005 in cluster #1 and alfa = 0.017 in clusters #4 and #5) and (ii) χ2-test with variable gender (dichotomous) in cluster #1.




RESULTS

FC is not associated with gender χ[image: image] = 0.210, p = 0.901 (Table 3) and age rho = −0.068, p = 0.238. Table 3 shows that 51.66% (n = 156) was marked “worse” in FC followed by: no change” 41.72% (n = 126) and “better” 6.62% (n = 20). There are no value differences between men and women for FC. There are also no differences in gender with respect to affectivity: in PA (positive affects), F(300) = 0.148, p = 0.294. For NA (negative affects), F(300) = 0.333, p = 0.316.


Table 3. FC and gender co-occurrences.
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FC is inversely correlated with all personality traits among −0.003 (EX) and −0.339 (ES) (see all rho values in Table 4). Only the correlations with ES and CO are significant.


Table 4. Spearman's Rank correlation coefficient between FC and personality variables.
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There is no signification correlation between FC and PA and NA (Table 5). Positive Psychology variables (gratitude, purpose in life, and religiosity) also failed to obtain significant correlations with FC. The rho values are between 0.062 and −0.060 (see all rho values in Table 6).


Table 5. Pearson correlation coefficient between FC and positive and negative affects.
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Table 6. Spearman's Rank Correlation Coefficient between FC and Positive Psychology variables.
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Table 7 shows the associations for all the metric variables explored. The affective lived experience during the pandemic measured through the PANAS correlated significantly with most of the Positive Psychology variables (BSR, GI, GS, RG, EG, SSL, and GPL). Positive Affects (PA) were positively and significantly associated with the four subscales of Gratitude (IG, GS, RG, and EG), Satisfaction and Sense of Life (SSL), Goals and Purposes in Life (GPL), and Religiosity. PA had no significant associations with age and personality traits. NA obtained significant negative associations with the four subscales of Gratitude (IG, GS, RG, and EG), Satisfaction and Sense of Life (SSL), Goals and Purposes in Life (GPL), and Religiosity. It also has significant negative associations with age. There are not many high correlations between personality traits and the PANAS. Positive Affect (PA) was not associated with any personality trait; Negative Affect (NA) was only significantly and negatively associated with emotional stability. Pearson scores among Positive Psychology variables are between −0.197 and 0.753, where there are only two notable correlations: Gratitude Expression and Religiosity (0.720) and Recognition of Gifts and GS (0.753) followed below by four correlations scoring between 0.5 and 0.6.


Table 7. Pearson correlation coefficient between age, personality traits, Positive and Negative affects, and positive psychology variables.

[image: Table 7]

Table 8 shows the main indicators for each cluster analysis performed. More information is available in Appendix 1.


Table 8. Clusters FC and positive and negative affects with age, gender, personality traits, gratitude, purpose in life, and religiosity.
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The first selected cluster analysis included the variables of COVID affectation and gender. The five obtained clusters are described below:

Cluster #1 comprises 26.8% of the participants (N = 81), 100% belong to the category “worse” in their COVID-19 affect, and 100% are women with medium-high scores in positive affect (mean = 43.26) and medium-low scores in negative affect (mean = 21.22). They are “women worse in COVID medium affect.”

Cluster #2 comprises 6.6% of the participants (n = 20), 100% belong to the category “better” in their COVID-19 affect, 50% are female and 50% are male, and their scores are high in positive affect (mean = 46.15) and medium-low in negative affect (mean = 18.10). They are labeled as “best mixed gender group in COVID-19 good affect.”

Cluster #3 comprises 20.5% of the participants (N = 62), 100% belong to the category “no change” in their COVID-19 affect, and 100% are women with high scores in positive affect (mean = 46.71) and low scores in negative affect (mean = 19.44). They are labeled as “women with no change in COVID good affect.”

Cluster #4 comprises 21.2% of the participants (N = 64), 100% belong to the category “no change” in their COVID-19 affect, and 100% are men with high scores on positive affect (mean = 47.19) and low scores on negative affect (mean = 19.44). They are labeled as “men with no change in COVID affect.”

Cluster #5 comprises 24.8% of the participants (N = 75), 100% belong to the category “worse” in their COVID-19 affect, and 100% are men with medium-high scores on positive affect (mean = 45.92) and low scores on negative affect (mean = 18.69). They are labeled as “men worse in COVID medium-positive affect.”

Kruskal-Wallis H-test indicates significant differences for FC (p < 0.001) in the first selected cluster analysis, while PA p = 0.141 and NA p = 0.346. Mann Whitney U-test in FC indicates that all differences between clusters are significant (U < 0.001, p < 0.001) except between clusters #1 and #5 (U = 3,034, p = 1.000) and #3 and #4 (U = 1,984, p = 1.000). χ2-test for gender and first cluster analysis shows the relationship between these variables [χ[image: image] = 278.045, p < 0.001].

The second selected cluster analysis included the variables of COVID affectation and gratitude variables. The three obtained clusters are described below:

Cluster #1 (n = 50, 16.6%) comprises 54% of participants who report feeling worse since the pandemic started, the remaining 46% are distributed between no change (32%) and better (14%). In gratitude, they obtained medium scores in RG (mean = 16.32), medium-high scores in IG (mean = 36.22), and low scores in GS (mean = 16.56) and EG (mean = 10.68). In relation to affect, they obtain medium-low scores in positive affect (mean = 35.08) and medium-high scores in negative affect (mean = 25.24). We will label it as “mixed on medium gratitude and medium affect.”

Cluster #2 (n = 123, 40.7%) comprises 89.4% of participants reporting no change since the pandemic started and the remaining 10.6% are better. In gratitude they score high on RG (mean = 25.08) and IG (mean = 43.91), medium-high on GS (mean = 28.14), and medium on EG (mean = 18.91). In relation to affect, they scored high in positive affect (mean = 48.51) and low in negative affect (mean = 18.91). We will label it as “no COVID affect, medium-high gratitude, and good affect.”

Cluster #3 (n = 129, 42.7%) comprises 100% of participants who report being worse since the pandemic started. In gratitude they scored high on RG (mean = 24.85) and IG (mean = 44.32) and medium-high on GS (mean = 28.12) and medium on EG (17.95). In relation to affect, they scored high in positive affect (mean = 46.54) and low in negative affect (mean = 18.88). We will label it as “COVID negative affect, medium-high gratitude, and good affectivity.”

Kruskal–Wallis H-test indicates significant differences (p < 0.001) in IG, GS, RG, EG, PA, NA, and FC variables in the second selected cluster analysis. Mann Whitney U-test (Table 9) shows that all differences between clusters are significant (p < 0.001) for all variables, except between clusters #2 and #3 for the variables IG, GS, RG, EG, PA, and NA (p > 0.08).


Table 9. Mann-Whitney U-test in variables of second selected cluster analysis.
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The third selected cluster analysis included the variables of COVID affectation and purpose in life variables. The three obtained clusters are described below:

Cluster #1 (n = 122, 40.4%) comprises 100% of participants who report being worse since the pandemics started. In purpose in life, they obtained high scores in SSL (mean = 32.88) and in GPL (mean = 22.48); in relation to affect, they obtained high scores in PA (mean = 47.73) and low scores in NA (mean = 17.20). We will label it as “worse in COVID, good purpose in life, and good affectivity.”

Cluster #2 (n = 70, 23.2%) comprises 48.6% of participants who report being worse since the pandemic started, the remaining 51.4% are distributed between no change (41.4%) and better (10%). In purpose in life, they obtained medium-low scores in SSL (mean = 21.57) and in GPL (mean = 14.77). In relation to affect, they obtained medium-low scores in positive affect (mean = 33.51) and medium-high scores in negative affect (mean = 29.01). We will label it as “mixed on facing COVID, medium-low purpose in life, and medium affect.”

Cluster #3 (n = 110, 36.4%) comprises 87.3% participants reporting no change since the pandemic started, and the remaining 12.7 % are better. In purpose in life, they obtained high scores in SSL (mean = 33.95) and in GPL (mean = 23.23); in relation to affect, they obtained high scores in PA (mean = 49.51) and low scores in NA (mean = 16.38). We will label it as “worse in COVID, good purpose in life, and good affectivity.”

Kruskal–Wallis H-test indicates significant differences (p < 0.001) in SSL, GPL, PA, NA, and FC variables in the third selected cluster analysis. Mann Whitney U-test (Table 10) shows that all differences between clusters are significant (p < 0.017) for all variables, except between clusters #1 and #3 for the variables SSL, GPL, and NA (p > 0.06).


Table 10. Mann-Whitney U-test in variables of third selected cluster analysis.
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DISCUSSION AND CONCLUSION

Possible consequences of the COVID-19 pandemic are rather unpredictable; studies conducted during the pandemic allow us to explore the short-term impact of the pandemic and to identify new factors that influence global health. Specifically, we have explored the factors that may influence the subjective perception of the emotional and behavioral impact of COVID-19.

In relation to age, this study found an inverse association between negative affect and age, indicating that the older the age, the lower the negative affect scores. Along the same lines, other studies found older people had better well-being scores than younger people (e.g., Bidzan-Bluma et al., 2020). However, in this study, age did not have significant relationships with positive affect and was not associated with facing COVID-19. In this regard, Ebert et al. (2020), in a study with a comparable sample to our study (participants from crowdsourcing platform, MTurk), found mean age differences were observed, but the trajectory of change did not differ by age. This suggests that responses to COVID-19 may be age-invariant and that effects on well-being are not immediate, but that they may emerge over a longer period of time. For our part, we believe that the most noticeable age-related changes may be in negative affect, as people may learn to manage their emotional distress throughout their life. However, it seems that the activation of positive emotions and the categorization of facing COVID is invariant with age.

Gender also did not show differences in COVID-19 affectation; the three facing COVID-19 groups display similar percentages in men and women. Differences in positive and negative affect have also not been found. In this sense, these results are in addition to those papers in which no differences were found between men and women in terms of COVID-19 affectation (Cao et al., 2020; Huang and Zhao, 2020; Zhang and Ma, 2020) and contrast the outcomes where women are more negatively affected (Rogowska et al., 2020; Tan et al., 2020; Wang et al., 2020). However, the cluster analysis allowed us to find differences between the groups obtained according to gender. Thus, of the five clusters obtained, two clusters (cluster 3 and 4) are similar in all variables, although cluster 3 is composed entirely of women and cluster 4 is composed entirely of men. Cluster 2, on the other hand, is equally mixed in terms of gender, so it does not indicate differences between men and women. Thus, the results of this study could be consistent with the findings above: there are profiles of participants in which they are gender invariant (those who indicated that they did not notice changes since the pandemic started and those who indicated that they were better), and there are other profiles (those who indicated that they were worse) in which there is a gender difference, in the sense that women are more negatively affected. These results have important implications for research because they demonstrate the relevance of classifying participants into profiles, thus further clarifying results when contradictory results were found in previous literature. In sum, more research is needed regarding age and gender as well as controlling labor and childcare variables, since these could be factors affecting well-being in a period of lockdown and crisis.

In relation to personality traits, the results are in line with other COVID-19 studies that show how emotional stability was inversely related to COVID-19 affectation (Aschwanden et al., 2020; Gubler et al., 2020) and with negative affect. Emotionally unstable individuals (i.e., individuals with high levels of neuroticism) have more dysfunctional interpersonal relationships and are less satisfied with their relationships, experience fear, depression, and guilt more often than emotionally stable individuals, and are more sensitive to social rejection cues. Additionally, higher conscientiousness was associated negatively with COVID-19 affectation. This result aligns with previous research that found individuals with a high conscientiousness took more precautions to avoid catching coronavirus (Aschwanden et al., 2020). This circumstance may have influenced the impact of the pandemic, since new behavioral habits aimed at preventing infection have been acquired, which has influenced their adaptation. Thus, the research of personality traits and coping with the COVID-19 pandemic is an emerging research area that can help advise public healthcare policy recommendations, taking into account personality traits and their response to healthcare.

On the other hand, gratitude, purpose in life, and religiosity did not obtain associations with facing COVID-19. However, these three constructs were significantly related to positive and negative affect experienced during the pandemic.

Specifically, the results reveal that all four subscales of gratitude were positively associated with positive affect and inversely associated with negative affect, indicating that people who are more grateful, both to other people and to transcendental forces, experience a better affective experience. This result is consistent with previous studies in which gratitude was related to various dimensions of well-being, conducted throughout the COVID-19 pandemic (e.g., Burke et al., 2020; Jiang, 2020), in other historical times of adversity (e.g., Coffman, 1996; Peterson and Seligman, 2003), and also in normative historical times (e.g., Mairean et al., 2019). However, the four subscales of gratitude were not related to FC. We suggest that this result could be due to the specificity of the measure, which asks specifically about the experience of COVID-19 and not about the general state of personal well-being. Along the same lines, we found the results of a study in which a scale was designed specifically for the COVID-19 situation. It included nine gratitude items and the participants were asked, “In the past month, how much has your experience of the COVID-19 crisis led you to feel grateful for the following things?” The results did not reveal significant associations between their COVID-19 specific gratitude scale and scores on depression, anxiety, and stress, but they did find significant associations with personal well-being and with their perception of COVID-19 (Burke et al., 2020). These results show us the importance of taking great care in interpreting the results in terms of the specificity of the measure, in order to be able to differentiate accurately whether gratitude is measured at the trait level or whether gratitude is measured for specific situations, as different patterns of associations may emerge for different specifications of gratitude. In any case, these results show the importance in affectivity of the two types of gratitude measured (interpersonal and transcendental), and the different processes it involves (gratitude in the face of suffering, re-conception of gifts and expression of gratitude). Of particular note is the novel facet of gratitude used in this study on gratitude in the face of suffering, which allows us to value gratitude in spite of adversity. This facet has even obtained higher correlations with PA and NA than interpersonal gratitude, a facet that is usually associated to a greater extent with well-being, because it affects interpersonal relationships. It may be that in times of adversity, such as a global pandemic, this facet of gratitude could play an important role in maintaining a good affective experience.

In addition, gratitude was one of the constructs studied that allowed us to classify the participants into profiles according to their COVID affect. Thus, the three clusters resulting from the analysis show that cluster 2, labeled as “no COVID affect, medium-high gratitude, and good affect” and cluster 3, labeled as “negative COVID affect, medium-high gratitude, and good affect” indicate good indices of gratitude and good affect (characterized by high scores on positive affect and low scores on negative affect). That is, the only difference was that participants in cluster 3 responded that they were “worse” in relation to the pandemic, and those in cluster 2 experienced “no change” or were “better,” but the scores in both groups on Positive Affect (PA) and Negative Affect (NA) and gratitude were similar, indicating good gratitude and good affectivity. There are several possible explanations for this: it could be that cluster 3 participants had higher previous levels of affectivity and that, in the face of the COVID-19, their affective experience worsened, now equating to the affectivity of cluster 2 participants, whose previous levels of affectivity could be similar to those obtained during the pandemic, this being congruent with their “no change” response. In other words, from this explanation, very high basal levels of affectivity might decrease in the face of the pandemic and match high levels, while high basal levels might be maintained. Another possible explanation could be related to response biases, specifically related to the global-specificity of cognitive judgements; some people might be more congruent between their global judgements about their emotional-affective experience in relation to judgements of affect and concrete experiences (measured, for example, with the PANAS and G20 questionnaires), while others might opt for a global judgement that overestimates or underestimates their concrete affective experience, thus not corresponding to both measures. Research has studied this relationship and has found that specific judgments were slightly more accurate than global judgments (Karst et al., 2018).

In this sense, cluster 1, labeled as “mixed in facing COVID, medium gratitude, and medium affectivity” does differ from the other clusters with lower values for gratitude and affectivity (less positive affect and more negative affect). It is worth noting that cluster 1 is made up of a mixture of participants who responded that they were “worse,” “no change,” and “better” in relation to the pandemic. Thus, in the group of participants with worse affect, 14% of them indicated that they felt better over the period of the pandemic, which could be an overestimation as a strategy to enhance well-being and resilience. This optimistic view may represent an adaptive “distortion” of reality that fosters people's mental health (Colombo et al., 2020). Thirty-two percent of participants indicated that they had not noticed changes in the pandemic, although they scored medium on gratitude and PA and higher on NA than the other two clusters. Regarding this connection, a previous study showed that the presence of mild depressive symptoms led participants to a greater overestimation of NA and higher underestimation of PA (Colombo et al., 2019). This could be the case for this group of participants, whose affectivity is worse and who cannot enjoy the potential benefits of gratitude. In any case, and despite the biases, what is clear is that participants can be grouped into two distinct profiles in relation to gratitude: those with good affect who have high scores on gratitude, and those with medium-low scores on positive affect and medium-high scores on negative affect with medium gratitude. These results could be interpreted because grateful people value acts of altruism, help, and sacrifice that have been experienced during the COVID-19 pandemic and may reinforce belief in positive human nature, leading to a better affective experience. Thus, gratitude emerges as a strength that can be promoted through interventions and thus increase, for example, happiness (Dickens, 2017), well-being (e.g., Wood et al., 2010; Rash et al., 2011), and physical health (Boggiss et al., 2020). For example, during the pandemic, the Department of Surgery at the University of California, San Francisco (UCSF) implemented the “Gratitude and Good Outcomes” program with the purpose of allowing Department members to publicly express gratitude and to highlight and celebrate examples of outstanding teamwork and surgical skill, as demonstrated by our surgeons and their teams. This demonstrates the effectiveness of taking some time to recognize and celebrate good work, which should be an essential component of clinician training and practice, thus providing care tools for such an important professional sector in times of a pandemic. Additionally, in the field of education, evidence has been found that programs aimed at increasing trait gratitude in adolescents improved well-being for 6 weeks after said interventions (Bono et al., 2020b). Thus, the development of gratitude is configured as a strategy with very important practical implications in various contexts, such as health and education.

In relation to purpose in life, this was not related to FC, but it did have significant positive associations with PA. Similarly, studies such as that by Trzebiński et al. (2020) found that high meaning in life and life satisfaction, as well as strong presumptions on orderliness and positivity of the world, correlate with fewer panic thoughts and emotions evoked by the apparent danger of the ongoing COVID-19 pandemic. On the other hand, NA was also positively and significantly associated with the two subscales of PIL. Previous studies have found that the purpose of life has been related to greater well-being (e.g., Işik and Üzbe, 2015), more positive affect, and less negative affect. However, it is suggested that psychological interventions aimed at re-signifying experiences and finding new meaning in their lives could help to cushion the negative effects of the pandemic situation. For example, it has been proposed that life crafting interventions could offer a way to help people cope and renew their sense of life (De Jong et al., 2020). In relation to the cluster analysis between purpose in life and COVID affectation, three clusters are obtained with the same structure as the clusters obtained with the gratitude variables, in which the group with the worst affectivity and meaning of life, categorizes—in a biased way—COVID affectation, while another group that indicates that it feels worse since the pandemic, obtained good affectivity. We assume the same aforementioned argument in relation to the influence of affect on response biases.

With regard to religiosity and COVID affectation, the results show that there is no relationship in terms of FC, but significant associations were obtained with PA in a positive way and with inverse NP. These results are in line with previous research, such as that by Lucchetti et al. (2020) who found—in a sample from Brazil—that lower levels of worrying in the pandemic were associated with greater private religious activities, religious attendance, spiritual growth, and with an increase in religious activities; lower levels of fear were associated with greater private religious activities and spiritual growth. Lower levels of sadness were associated with spiritual growth. Another study also found that the well-being of tumor patients during the pandemic was predicted by a mix of disease and pandemic related stressors, and by available resources such as meaning in life and religious trust (Büssing et al., 2020). Thus, religiosity could be a buffer for stressors in the pandemic, although more research is needed, for example, on specific confessionality and a cross-cultural approach to further delineate these relationships.

Moreover, this study found significant associations between gratitude, purpose in life, and religiosity, similar to other studies conducted in non-pandemic times (e.g., Bernabé Valero, 2012). These results suggest that the underlying patterns of human strength relationships are maintained despite adverse situations, such as COVID-19. In this way, psychologists and researchers could take these relational patterns into account when designing interventions aimed at enhancing each strength and improving the affective experience.

In summary, the results of this paper have important implications for research, which have been developed throughout this discussion, as they alert us to potential biases in the measurement of affectivity and encourage future work to consider baseline levels of affect and to use multi-method and multi-source strategies to control for such biases. Similarly, another limitation of this study is the cross-sectional design that does not allow for the assessment of changes over time. Nevertheless, our results corroborate the importance of further research on the identification of individual differences to guide public health policy decisions and the actions of physical and mental health professionals.
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Quarantine and isolation at extended length, although considered as highly effective countermeasures for the novel coronavirus (COVID-19) which started at the end of 2019, can have great impact on individual's mental health, especially emotional state. The present research recruited 5,115 participants from the general public across 32 provinces and autonomous regions in China in an online survey study, about 20 days after the lockdown of the epicenter (Wuhan), to investigate the relationship between the length of the quarantine and negative affect (including depression and anxiety), as well as the mediating roles of negative cognition (including worry and anticipation), and the moderating roles of dispositional optimism, tolerance of uncertainty, social support, and healthy behavior. The results showed that: (1) Worry and anticipation mediated the relationship between quarantine length and depression and anxiety; (2) Dispositional optimism moderated the path coefficients of quarantine length to worry, worry to anxiety, and anticipation to depression; (3) Tolerance of uncertainty moderated the path coefficient of worry to anxiety; (4) Social support moderated the path coefficient of anticipation to anxiety. In conclusion, during quarantine, dispositional optimism, uncertainty tolerance, and social support can buffer the direct or indirect effects of quarantine length on depression and anxiety. These findings could have profound implications on the societal responses to COVID-19 and future pandemics.

Keywords: COVID-19, quarantine, depression, anxiety, worry, anticipation, protective factor


INTRODUCTION

Due to the high infectivity of the novel coronavirus disease (COVID-19), Wuhan was locked down on January 23, 2020 to curb the further deterioration and spread of COVID-19. On January 30, 2020, the World Health Organization (WHO) declared the outbreak of COVID-19 as an international public health emergency. On March 11, 2020, the WHO further declared COVID-19 as a pandemic largely due to the uprising COVID-19 cases in Europe, especially Italy, and the United States. As of today (mid-May), confirmed cases in the United States reached 1.5 million.

As the first country to fight the COVID-19 epidemic, China has accumulated valuable experience in detection, clinical diagnosis and treatment, epidemiological statistics, and transmission control. The sharp decrease in the number of confirmed cases within two months in China after the Wuhan lockdown has demonstrated that self-quarantine/isolation1 play a role in controlling the spread of COVID-19. However, self-quarantine with extended duration can have various negative impacts on mental health in the individuals in isolation. Some recent studies have documented depression and anxiety of different degrees at various age groups (Cao et al., 2020; Wang et al., 2020a) that can stay for at least 4 weeks (Wang et al., 2020b) during the COVID-19 epidemic in China.

However, little empirical research has assessed the potential mediating processes on the effects of quarantine on depression and anxiety, even though this knowledge could be important for the general public to cope with the potential mental health issues from extended isolation. The present study was thus carried out about 20 days after the lockdown of Wuhan, the epicenter of the coronavirus outbreak in China. At that time, as the number of confirmed cases in China was still rising, many cities across the country were in self quarantine at home. We assessed various individual difference factors, including worry, anticipation, dispositional optimism, tolerance of uncertainty, social support, and healthy behaviors, for the relationship between quarantine length and negative affect.

According to Schulz and Lazarus (2012), various cognitive factors mediate the relationship between stimulus and emotion, and the resulting emotional experience (e.g., how people interpret or evaluate the emotional stimulus). One of the cognitive factors is worry, the thinking of a problem and the cognitive tendency that cannot be relieved (Mennin et al., 2004). Worry often shows a unique relationship with generalized anxiety disorder and is also common in a variety of mental disorders, including depression (Mohlman et al., 2004; Gladstone et al., 2005). Specifically, cancer patients' worry about losing life can affect their depression (Rao et al., 2017). Therefore, we hypothesized that the anticipation of infection and worry would mediate the relationship between quarantine length and depression and anxiety.

The extent to which the individuals are more less affected by quarantine and negative cognition (including worry and anticipation) may be closely related to the inner resources such as dispositional optimism. Dispositional optimism is defined as the belief that future events may have positive results (Lai and Yue, 2000; Jiang et al., 2016). It can provide psychological capital to support individual's growth and development with positive psychological state. Dispositional optimism, as an important predictor of subjective well-being (Scheier and Carver, 1992), is often associated with less pain in difficult times (Taylor et al., 1990). It is thus expected that individuals with high levels of dispositional optimism will show less stress, depression, and loneliness, but receive more social support, than those with low levels of dispositional optimism (Taylor et al., 1990). Dispositional optimism can further promote mental and physical health by buffering the impact of depressing events with positive emotions (Scheier and Carver, 1992). Therefore, we hypothesized that dispositional optimism would moderate the relationship between quarantine length and negative affect and the mediating effect of negative cognitions.

In addition, given the extreme uncertainty regarding the quarantine length and whether the individual will be infected during the COVID-19 epidemic, another important individual factor will be tolerance of uncertainty. It is the set of negative and positive psychological response—cognitive, emotional, and behavioral—provoked by the conscious awareness of the lack knowledge about particular aspects of the world (Hillen et al., 2017). Specifically, individuals who cannot tolerate uncertainty tend to treat ambiguity as a source for stress, frustration, and anxiety, and also to avoid uncertainty as much as possible. For these individuals, various daily events that involve different degrees of uncertainty could trigger negative emotional experiences. Accordingly, individuals with low tolerance of uncertainty tend to show higher levels of depression and anxiety (Dar et al., 2017). We thus hypothesized that tolerance of uncertainty would moderate the relationship between quarantine length and negative affect and the mediating effect of negative cognitions.

According to the buffer model of social support (Thoits, 1982), social support can play an important role for people faced with high-pressure situations by reduce the impact of negative emotions in the following aspects. Firstly, social support can influence people's subjective evaluation of society, which can make individuals feel less stressful in the face of pressure; Secondly, social support can buffer the negative impacts of diseases; Thirdly, social support can help problem solving at difficult times. It is thus expected that social support during quarantine will protect mental health. Accordingly, empirical research has shown that social support can reduce depression and anxiety in cancer patients (Kornblith et al., 2001), predict subsequent depressive symptoms (Khatib et al., 2013), moderated the relationship between stress and depression, anxiety (Raffaelli et al., 2013), and the relationship between acute stress and emotional symptoms (Guo et al., 2020). We thus hypothesized that social support would moderate the relationship between quarantine length and negative affect and the mediating effect of negative cognitions.

As for the last factor, there is a large literature demonstrating the effects of healthy behaviors on mental health. For instance, exercise and healthy diet can reduce depression and anxiety (Byrne and Byrne, 1993; Saneei et al., 2016; Trudel-Fitzgerald et al., 2016). It is therefore expected that healthy behavior habits during quarantine will improve the emotional state of individuals, and may subsequently break the vicious circle of “quarantine length—negative cognition—negative affect” (i.e., our hypothesis that anticipation and worry about getting infected mediate the relationship between quarantine length and negative affect). Specifically, we hypothesized that healthy behaviors would moderate the relationship between quarantine length and negative affect and the mediating effect of negative cognitions.

In summary, the present study assessed several individual difference factors that may contribute to the effects of quarantine length on depression and anxiety in the general public under self-quarantine during the early phase of COVID-19 epidemic in China. It is expected that (a) quarantine length should predict depression and anxiety; (b) negative cognitive factors (including anticipation and worry) should mediate this relationship between them; (c) dispositional optimism, uncertainty tolerance, social support, and healthy behaviors should further moderate these relationships.



MATERIALS AND METHODS


Participants and Procedures

Potential participants were recruited via online advertisements on social media. Using convenience sampling, 5,115 Chinese residents (72.75% females) were recruited in this online survey study between February 11, and February 19, 2020. The participants were from 32 provinces or autonomous regions including Hong Kong, Macao and Taiwan. Participants' age ranged from 15–71 years [mean = 21.27, standard deviation (SD) = 4.40]. In this sample, 0.59% of the participants (n = 30) were from Wuhan, 1.00% (n = 51) from other key regions designated by Shanghai, and the remaining 98.42% (n = 5,034) were from non-key regions2. Furthermore, 50.81% of the participants (n = 2,599) had family income lower than ¥50,000/year, 31.26% (n = 1,599) within ¥50,000/year - ¥100,000/year, 11.18% (n = 572) within ¥100,000/year–¥200,000/year, 3.09% (n = 158) within ¥200,000/year–¥300,000/year, and 3.66% (n = 187) higher than ¥300,000/year. For the level of education, 0.29% (n = 15) of the participants graduated from primary school, 0.04% (n = 2) from junior high school, 1.23% (n = 63) from senior high school, 2.07% (n = 106) from junior college, 92.84% (n = 4,749) from college, and 3.49% (n = 180) postgraduates.

The survey study was conducted online in computer and smartphone friendly format. Participation of the study was anonymous and voluntary. The average completion time was 8.98 min. No monetary compensation was provided to the participants. This study was approved by the body for ethical evaluation of research projects at the Department of Psychology—part of the School for Social and Behavioral Sciences at Nanjing University, China. All procedures contributing to this work comply with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008. Informed consent was obtained from all individual participants included in the study.



Measures
 
Quarantine Length

The quarantine length was a self-report measure using a single survey question: “how many days have you been quarantined?” The score was as follows: 1 = 0 days, 2 = 1–7 days, 3 = 8–14 days, 4 = more than 15 days.



Depression

We used the depression subscale of Brief Symptom Inventory (Derogatis, 2000) to assess depression symptoms experienced in the past week. The scale comprises 6 items (e.g., “feeling blue” and “feeling hopeless about the future”). Items were rated on a 5-point scale, ranging from 0 (not at all) to 4 (very much), to indicate the extent to which each statement applied to the participant. The scale produced an acceptable Cronbach's alpha score of 0.84 in the current sample.



Anxiety

We used the anxiety subscale of Brief Symptom Inventory (Derogatis, 2000) to assess anxiety symptoms experienced in the past week. The scale comprises 6 items (e.g., “feeling tense” and “feeling suddenly scared”). Items were rated on a 5-point scale, ranging from 0 (not at all) to 4 (very much), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.90.



Worry

We used three items adapted from the McCaul Brief Worry Scale (McCaul and Goetz, n.d.) to assess worry (e.g., how worried are you about the coronavirus?). One item was rated on a 4-point scale, ranging from 1 (never) to 4 (always), and the other two items were rated on a 5-point scale , ranging from 1 (not at all) to 5 (extremely), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.81. The total score across the three items was used as a compound measure for worry.



Anticipation

We used two self-designed items to asses anticipation (i.e., “Do you think that you will contract coronavirus?” and “Do you think that your family will contract coronavirus?”). Items are rated on a 5-point scale, ranging from 1 (Absolutely not) to 5 (Absolutely), to indicate the extent to which each statement applies to the participant. The scale had an acceptable Cronbach's alpha score of 0.76.



Dispositional Optimism

We used the Life Orientation Test-Revised (Scheier et al., 1994) to assess dispositional optimism. The scale comprises 6 items (e.g., “In uncertain times, I usually expect the best” and “I hardly ever expect things to go my way”). Items were rated on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.72.



Tolerance of Uncertainty

We used the Intolerance of Uncertainty–Short Form (Carleton et al., 2007) to assess tolerance of uncertainty. The scale comprises 12 items (e.g., “Unforeseen events upset me greatly” and “It frustrated me not having all the information I need”). Items were rated on a 5-point scale, ranging from 1 (not at all characteristic of me) to 5 (extremely characteristic of me), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.87. We scored all items in reverse, so that the higher the score, the higher the tolerance of uncertainty.



Social Support

We used five items adapted from the Medical Outcomes Study Social Support Survey (Sherbourne and Stewart, 1991) to asses social support (e.g., Does your community often help your family?). Items were rated on a 4-point scale, ranging from 1 (not at all) to 4 (extremely), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.74.



Healthy Behavior

We used three self-designed items to assess how many days they engaged in three healthy behaviors over the past week (i.e., engaging in aerobic physical activity for at least 15 min, engaging in strengthening exercises, and eating fruits or vegetables). Items were rated on an 8-point scale, ranging from 1 (0 day) to 8 (7 days), to indicate the extent to which each statement applied to the participant. The scale had an acceptable Cronbach's alpha score of 0.65.




Data Analysis

The Statistical Package for Social Sciences (SPSS) Version 22.0 and AMOS Version 22.0 were used for data analyses. Firstly, descriptive statistical analysis and statistical analysis of the differences in demographic variables were performed using independent t-test for binary factors (i.e., gender and key vs. non-key regions) or ANOVAs for multi-level factors (i.e., family income and education level). For these analyses, some groups with the number of participants fewer than 30 were combined to yield more robust estimates of the group means. For instance, for the current residence, Wuhan and other key regions were combined into one group as the key region. For the education level, we have combined primary school, junior high school, senior high school and junior college as the below-undergraduate group. Secondly, Pearson correlation analysis was used to explore the relationships between the main variables. On the basis of these correlation analyses, structural equation model (SEM) was subsequently used to assess the relationships between quarantine length, depression, anxiety, and the mediating effect of anticipation and worry. Finally, in order to investigate the moderated role of dispositional optimism, tolerance of uncertainty, healthy behavior and social support, SEM multiple-group analysis was carried out with these measures as grouping variables, respectively. In addition, according to the suggestions of Wen et al. (2004), root mean square error of approximation (RMSEA) lower than 0.08, and comparative fit index (CFI), normative fit index (NFI), and Tucker-Lewis index (TLI) higher than 0.90 are used as the cutoff criteria for goodness of fit indices in SEM. It should be noted that, given the large sample size, we define statistical significance for our purposes as effects at p < 0.01, as suggested by Sweeny et al. (2020). Furthermore, due to the low reliability of the health behavior scale, we deleted it in the later analysis and only investigated the moderated role of dispositional optimism, tolerance of uncertainty, and social support.




RESULTS


Preliminary Analysis

The results of the descriptive statistic of each demographic variable were shown in Table 1. The results of independent sample t-tests showed that female participants scored significantly higher in anxiety, worry, dispositional optimism, tolerance of uncertainty, and social support than male participants. In addition, quarantine length and score of anxiety, worry, and anticipation were significantly higher in the key regions than those of non-key regions. An ANOVA yielded significant differences in all scales, except for depression, across the level of family annual income. Overall, quarantine length, worry, and anticipation, and tolerance of uncertainty of individuals with family annual income of more than ¥200,000 were worse than those with a family annual income of < ¥200,000. However, this high-income group also showed better experience in dispositional optimism and social support at the same time. In addition, education level had significant effects on all scales except tolerance of uncertainty. Specifically, quarantine length, depression, anxiety, worry, anticipation, dispositional optimism, and social support were significantly worse in postgraduates than those of the other two groups.


Table 1. Descriptive statistics of and difference in demographic variables of all study variables (M ± SD).
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Correlation Analysis

As shown in Table 2, correlation coefficients among all variables were significant expect for the relationship between quarantine length and social support, between worry and social support, and between tolerance of uncertainty and social support.


Table 2. Intercorrelations between all study measures.
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Testing the Mediation Role of Worry and Anticipation

According to the results of the correlation analyses, quarantine length, worry, anticipation, depression, and anxiety were related to each other, which meets the requirements of the multiple mediation model (Marsh et al., 2004). SEM was thus used to further explore the mediation role of worry and anticipation with quarantine length as the independent variable and depression and anxiety as the dependent variable. It should be noted that:

a) As all variables are on single-dimension scales, they were treated as latent variables and their items were treated as explicit variables to better fit models.

b) Given the significant correlation between worry and anticipation, the correlation between worry and anticipation was established in order to avoid Type I error in expanding the model calculation results. More importantly, considering the often cooccurring and correlated depression and anxiety, we also established a correlation between depression and anxiety.

c) Because of the significant differences in several measures across gender, current residence, family income, and education level, these variables with significant differences were used as covariates to test the model among quarantine length, worry, anticipation, depression, and anxiety. However, for the sake of visual presentation of the results, they were not shown in the figures presented in this paper.

The SEM produced reasonable fits of the data (χ2/df = 5.19, RMSEA = 0.03, IFI = 0.98, CFI = 0.98, TLI = 0.98). As shown in Figure 1, further analyses of the paths in the model yielded significant predictive effects of quarantine length on depression (β = 0.09, t = 6.09, p < 0.001), anxiety (β = 0.04, t = 3.09, p = 0.002), worry (β = 0.13, t = 8.79, p < 0.001) and anticipation (β = 0.13, t =8.30, p < 0.001), significant predictive effects of worry on depression (β = 0.20, t = 11.58, p < 0.001) and anxiety (β = 0.29, t = 17.89, p < 0.001), and significant predictive effects of anticipation on depression (β = 0.24, t = 13.44, p < 0.001) and anxiety (β = 0.22, t = 13.57, p < 0.001). These results show that worry and anticipation contribute in a mediating role between quarantine length and depression. The mediating effect value was 0.06, accounting for 40.00% of the total effect3. Worry and anticipation also play a mediating role between quarantine length and anxiety. The mediating effect value was 0.07, accounting for 63.64% of the total effect.


[image: Figure 1]
FIGURE 1. The multiple mediation model among quarantine length, worry, anticipation, depression, and anxiety. ***p < 0.001, **p < 0.01.




Testing the Moderated Role of Dispositional Optimism, Tolerance of Uncertainty, and Social Support

In order to investigate the moderated role of dispositional optimism, tolerance of uncertainty, and social support, SEM multiple-group analysis was carried out with these measures as grouping variables, respectively. Specifically, using the ±1 SD as the grouping standard, the high and low group were selected to fit the model in Figure 1, to analyze whether the model has significant effects across different levels of dispositional optimism, tolerance of uncertainty, and social support. According to the requirements of multiple-group comparison of models (Wen et al., 2003), the following three nested models were defined:

Model 1(unconstrained model): The same model structure was defined for different groups, without any restrictions on each parameter in the model;

Model 2 (measurement model): Based on Model 1, the path coefficients of different groups of measurement models were limited to be equal;

Model 3 (structural model): Based on Model 2, the path coefficients of different groups of structural model parts were limited to be equal.

If there was a significant difference between the two groups in some path coefficients, a simple slope test (Preacher et al., 2006) was conducted to further test the moderated effect of each moderated variable on the significant paths.


The Moderated Effect of Dispositional Optimism

The results showed that the model fit indices for Model 1, Model 2, and Model 3 were good (see Table 3). Further analyses showed significant differences between the high and low Dispositional Optimism groups in the measurement (Δχ2/Δdf = 19.51, p < 0.001) and structural models (Δχ2/Δdf = 14.63, p < 0.001). The difference between the measurement structural model was also significant (Δχ2/Δdf = 6.70, p < 0.001). The results of pairwise parameter comparisons showed that the path coefficients of quarantine length to worry (see Figure 2A1 and Table 4), worry to anxiety (see Figure 2A2 and Table 4), and anticipation to depression (see Figure 2A3 and Table 4) were significantly different between the two groups (p < 0.01).


Table 3. Models' fit indices.
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FIGURE 2. The moderated role of dispositional optimism, tolerance of uncertainty, and social support. (A1) The moderated effect of dispositional optimism on the relationship between quarantine length and worry. (A2) The moderated effect of dispositional optimism on the relationship between worry and anxiety. (A3) The moderated effect of dispositional optimism on the relationship between anticipation and depression. (B) The moderated effect of tolerance of uncertainty on the relationship between worry and anxiety. (C) The moderated effect of social support on the relationship between anticipation and anxiety.



Table 4. Simple slope test results.
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The Moderated Effect of Tolerance of Uncertainty

The results showed that the model fit indices of Model 1, Model 2, and Model 3 were good (see Table 3). Further analyses showed significant differences between the high and low Tolerance of Uncertainty groups in the measurement (Δχ2/Δdf = 4.95, p < 0.001) and structural models (Δχ2/Δdf = 4.28, p < 0.001). The difference between the measurement and structural model was also significant (Δχ2/Δdf = 3.18, p < 0.001). The results of pairwise parameter comparison showed that the path coefficients of worry to anxiety (see Figure 2B; Table 4) was significantly different between the two groups (p < 0.01).



The Moderated Effect of Social Support

The results showed that the model fit indices of Model 1, Model 2, and Model 3 were good (see Table 3). Further analyses showed that there were significant differences between the high and low Social Support groups in the measurement (Δχ2/Δdf = 5.39, p < 0.001) and structural models (Δχ2/Δdf = 4.21, p < 0.001). The difference between the measurement and structural model was also significant (Δχ2/Δdf = 2.29, p = 0.02). The results of pairwise parameter comparison showed that the path coefficients of anticipation to anxiety (see Figure 2C and Table 4) was significantly different between the two groups (p < 0.01).





DISCUSSION

In this study, SEM was used to investigate the relationship between quarantine length and negative affect, as well as the roles of negative cognitions and several protective factors. The results showed that anticipation and worry partially mediated the relationship between quarantine length and negative affect. Dispositional optimism, tolerance of uncertainty, and social support moderated one or more paths of the relationship among quarantine length, anticipation, worry, depression, and anxiety. High dispositional optimism, high tolerance of uncertainty, and good social support can decrease the prediction effects of some paths.


Demographic Factors

Consistent with longer quarantine in the key regions, anxiety, worry, and anticipation of infection were higher in residents from the key regions than those in residents from non-key areas. Interestingly, women experienced worse anxiety, and worry of infection than men did on the one hand, but better dispositional optimism, social support, and tolerance of uncertainty on the other hand, directly replicating a previous finding of increased experience in both negative and positive affect (Yue et al., 2017). These observations also replicated recent reports of gender differences in emotional disorders during the COVID-19 epidemic (Wang et al., 2020a,b). They are also consistent with the overall findings of higher rate of depression and anxiety in women (Altemus, 2006; Altemus et al., 2014) and higher rate of posttraumatic stress disorder (PTSD) after traumatic events in women (Breslau, 2009; Luxton et al., 2010). The gender differences in social support, dispositional optimism, and tolerance of uncertainty may result from women's better ability to utilize social support for psychological well-being (Flaherty and Richman, 1989) and to perceive happiness in daily life (Bradburn, 1969). It is worth noting that, although most of our samples are well-educated females, which was similar to the previous studies (Li et al., 2020; Ustun, 2020), it is still possible that the contradictory findings that women reported higher levels of anxiety and worry as well as optimism and social support may partially reflect a tendency to respond in an acquiescent manner in the collectivist culture, as suggested in Rammstedt et al. (2017). Therefore, caution is still advised before drawing conclusions.

Another demographic factor, family annual income, also had similar impacts on most measures. Specifically, worry, anticipation, and tolerance of uncertainty of individuals with family annual income of more than ¥200,000 were worse than those with a family annual income of < ¥200,000. However, this high-income group also showed better experience in dispositional optimism and social support at the same time. These seemingly contradictory findings may result from the association between the level of annual family income and the source of the family income. On the one hand, some industries have high income but low stability (e.g., self-employed households), while others have low to medium income but high stability (e.g., civil servants). It is possible that individuals with annual household income higher than ¥200,000 had less stability in maintaining their income. Consequently, worry, anticipation and intolerance of uncertainty of individuals were in these participants, which is consistent with a recent finding that the level of mental health of individuals with unstable family income was low in the epidemic (Cao et al., 2020). On the other hand, these participants with higher family income may expect speedy recovery of their income in the near future, which subsequently leads to higher dispositional optimism.

It is worth noting that quarantine length, depression, anxiety, worry, anticipation, dispositional optimism and social support were worse in postgraduates than participants with junior college degree or below. The worse emotional well-being in postgraduates in the present study is consistent with the overall findings of the potential mental health issues in postgraduates (e.g., Hou et al., 2013). For instance, Evans et al. (2018) conducted a comprehensive survey of 2,279 people through social media and e-mail and found that postgraduates were six times more likely to suffer from depression than the general population. Cao et al. (2020)'s study indicated that delays in academic activities was positively associated with college students' anxiety symptom. As far as we know, this phenomenon may be more obvious in postgraduate students because the epidemic makes them unable to return to school and lab to continue their research work, most of which can't be solved online like learning work. These delays in academic activities will lead to their delay in graduation, and further affect their future availability of jobs and incomes.



Quarantine Length and Negative Affect

One of the key finding of the present study is that quarantine length, anticipation, worry, depression, and anxiety are correlated with each other. Removal of the social environment during the quarantine can be an important source of psychological stress. In the literature, lots of research on quarantine are based on analog simulation of space environment. For example, participants in bed rest for 60 days exhibited fluctuations (high-low-high-low) in depression and anxiety over time (Qin et al., 2010). Similarly, high prevalence of psychological distress was also reported in quarantined respondents to a web-based survey during the onset of SARS (Hawryluck et al., 2004). Specifically, symptoms of PTSD and depression were reported in 28.9 and 31.2% of the respondents in this study, respectively. In addition, longer durations of quarantine were associated with increased prevalence of PTSD symptoms. Consistent with previous these previous findings, our study also found the predictive effect of quarantine length on negative affect.



The Mediating Roles of Worry and Anticipation

On the basis of correlation analysis, we further use SEM to investigate the mediating effect of anticipation and worry on quarantine length and negative affect. Consistent with the hypothesis, worry and anticipation about the COVID-19 mediate the relationship between quarantine length and negative affect. Specifically, the longer the durations of quarantine are, the greater anticipation and worry of individuals and their families to contract the virus are, which further worsens depression and anxiety symptoms. This result is in line with Schulz and Lazarus (2012)'s cognitive mediation theory and also a previous finding that negative cognition such as worry can mediate the relationship between stress events and depression (Young and Dietrich, 2015). Together these findings suggest that quarantine, as an acute stress event, can activate people's negative cognitive sensitivity, and consequently aggravating depression and anxiety.



The Moderated Roles of Protective Factors

The results of multiple-group analyses highlighted three factors. First, dispositional optimism moderated the path coefficients of quarantine length to worry, worry to anxiety, and anticipation to depression. These novel findings are consistent with some previous evidence that dispositional optimism can act as a buffer. For instance, dispositional optimism can alleviate the relationship between stress and mental health (Chang, 1998), negative life events and suicide intention (Hirsch et al., 2007). This is because, as a protective factor, dispositional optimism can promote positive and future-oriented evaluations of external events and their negative physiological and psychological consequences (Brissette et al., 2002). Individuals with high level of dispositional optimism may be more positive in considering negative and potentially traumatic living environment than those with low level of dispositional optimism (Miller et al., 1996). Therefore, in the context of quarantine during the epidemic, individuals with higher dispositional optimism may prioritize the positive effects of lockdown measures such as the public health benefits over its negative impacts and adjust their lifestyle in a timely manner. That is, dispositional optimism provides a protective mental mechanism to buffer the effects of worry and anticipation on mental health (e.g., limit the growth of anticipation and worry over the quarantine period).

Second, tolerance of uncertainty moderated the path coefficient of worry to anxiety. Tolerance of uncertainty has recently gained research interests in the health care context, given the various sources of uncertainties in clinical setting (Hillen et al., 2017), including whether a patient has or will develop a particular condition; how that condition will evolve; to what extent a particular treatment is beneficial; and whether a patient is receiving the right care, in the right place, at the right time, and from the right people. Similarly, in the context of the epidemic, people who are quarantined face many uncertainties: when can the epidemic be effectively controlled; whether I or my family will be infected by the virus; how to maintain steady income to support family. Consequently, individuals with higher tolerance of uncertainty will experience less negative affect for a given level of worry.

Third, social support moderated the path coefficient of anticipation to anxiety. At present, the relationship between social support and physical and mental health has reached a general consensus, but the mechanisms of social support are still controversial (Cohen and Wills, 1985). On the one hand the main effect model states that high social support is often accompanied by better mental health; on the other hand, the buffer model asserts that social support only plays a significant role in high stress situations such that it will protect individuals from the adverse effects of stress (Cohen and Wills, 1985). The results of correlation analyses in this study showed that social support was negatively correlated with depression, anxiety, and anticipation, supporting the main effect model of social support. Results of multiple-group analysis, in line with previous findings (Khatib et al., 2013; Raffaelli et al., 2013), showed that social support moderated the path coefficient of anticipation to anxiety, supporting the buffer model of social support. These findings suggest that in the context of the epidemic, social support (including emotional comfort and practical help) from relatives, friends, and the community can effectively reduce negative affect.



Implications and Limitations

This study examined the effects of quarantine length on negative affect during COVID-19 and the potential mediating and moderating factors. The moderating effects have identified dispositional optimism, uncertainty tolerance, and social support as potential psychological buffers for coping with the negative affect experienced during COVID-19. These protective factors are supplementary to those reported in a recent study (Wang et al., 2020b) that highlighted beneficial contributions of high level of confidence in doctors, perceived survival likelihood and low risk of contracting COVID-19, satisfaction with health information, and personal precautionary measures. These findings are highly informative for the society to develop strategies for mitigating public health crises such as the COVID-19 pandemic. In addition, our findings highlight potentially important practices, including dispositional optimism, uncertainty tolerance, and social support that the individuals could adopt to better cope with the pandemic in other impacted countries.

Nonetheless, this study has some caveats. Firstly, with a cross-sectional design (i.e., quarantine length is measured across respondents) and the regression approach, the present findings do not provide any evidence for a causal relationship between quarantine length and negative affect. Second, with the development of epidemic situation over time, the observed relationships among the various factors and measures may be dynamic and different at different key timepoints. As a result, it is unclear whether our current findings can be generalized from the study period (20 days after the outbreak) to other time points of this epidemic. Thirdly, to facilitate participant recruitment and to ensure the data quality for this online survey study at a particularly stressful time, we tried to limit the study length to roughly 10 min. Consequently, most measures in the present study used short scales instead of the complete scales. Although these short scales have been well-established in the literature, future research needs to implement the full scales to get a more systematical assessment of the various outcome measures. Fourthly, the short quarantine and measurement of quarantine length as Likert-5 scale rather than accurate days limits the statistical power, which affected the effect sizes, especially the relationship involving quarantine length. Therefore, caution is still advised before drawing conclusions. Fifthly, the method of multiple-group analysis in moderated effect tests leads to waste of participants, so the results of the moderated variable as continuous variables as shown in the Supplements can also be considered. Sixthly, due to the number of non-key regions was significantly larger than the number of non-key regions (27 vs. 636 cities), 1.59% of participants were from the key regions, whereas approximately 98.41% of participants were from the non-key regions in this study, so the present findings may mainly reflect the epidemic related mental health issues in these non-key regions. Seventhly, the method of convenient sampling limits the generalization of our conclusion. On the one hand, according to study demographics, the samples essentially represent Chinese female college students, as indicated by gender ratio (72.75% females) and average age (21.27 ± 4.40); on the other hand, based on the significant negative correlations between completion time and quarantine length (r = −0.04, p = 0.004) and depression (r = −0.06, p < 0.001), and significant positive correlations between completion time and dispositional optimism (r = −0.21, p < 0.001), tolerance of uncertainty (r = −0.13, p < 0.001), and social support (r = −0.06, p < 0.001), survey completers represent the subset of the distribution most interested in survey content although these effect sizes are relatively low. Take these two aspects together, these should be very cautious when conclusions are generalized to other populations. Eighthly, we focused on the situation of voluntary quarantine at home in the current study, future research should further examine the negative affect in forced quarantine and the differences between forced quarantine and voluntary quarantine. Finally, although the similar increased levels of depression and anxiety during epidemics have been demonstrated in many countries (e.g., US; Ettman et al., 2020), and the worry about COVID-19 infection in Japan was similar to the results of this study (Sasaki et al., 2020), it is still necessary to conduct further cross-cultural studies to compare these variables (e.g., intensity, frequency, and interpretation of worry) and their relationship in the future.




CONCLUSION

This study found that quarantine length could predict depression and anxiety. This relationship is further mediated by worry and anticipation about the COVID-19, and moderated by several protective factors, including dispositional optimism, uncertainty tolerance, and social support.



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 the body for ethical evaluation of research projects at the Department of Psychology—part of the School for Social and Behavioral Sciences at Nanjing University, China. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

LH, FL, and YM collected the data. LH and RZ analyzed and interpreted the data. LH, XC, and WZ wrote the current version of the manuscript. All authors have made a significant contribution to this work.



FUNDING

This study was supported by the Fundamental Research Funds for the Central Universities (14370303) and Nanjing Institute of Minor Mental Health Research (2020ZK-ZK05).



ACKNOWLEDGMENTS

We would like to express our gratitude for the support of the projects. Also, we are really grateful to Prof. Kate Sweeny, Dr. Campbell, and Dr. Da Jiang for providing help in the experimental design, language check and edit, and giving suggestions, respectively.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2021.575684/full#supplementary-material



FOOTNOTES

1According to Centers for Disease Control and Prevention (https://www.cdc.gov/quarantine/), quarantine is the separation and restriction of movement of people who have potentially been exposed to a contagion disease to assure if they become unwell, so reducing the risk of them affecting others. The quarantine in this study specifically refers to self-quarantine at home, which was a voluntary practice recommended by the government when the pandemic was started in China.

2We adopted the classification launched by the Shanghai Government, China. Key regions refer to the regions with more confirmed cases and were perceived to have a higher level of risk of infection. Non-key regions refer to the regions with no or fewer confirmed cases and were perceived to have a lower level of risk of infection. According to the classification of Shanghai City, 27 cities in China were classified as key regions, whereas all other cities in China were classified as non-key regions. Different home quarantine policies were applied to individuals returning from key vs. non-key regions. For instance, people in the key regions need to be quarantined at for a longer period of time than those who were in the non-key regions (14 vs. 7 days).

3The mediating effect value was calculated by the sum of the path coefficient from the independent variable to the mediated variable multiplied by the path coefficient from the mediated variable to the dependent variable. And the proportion of the mediating effect was calculated by the sum of the mediating effect divided by the mediating effect plus the direct effect.
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Protection motivation theory (PMT) is a theoretical framework informative for understanding behavioral intentions and choices during exceptional and uncommon circumstances, such as a pandemic of respiratory infectious disease. PMT postulates both the threat appraisal and the coping appraisal as predictors of health behaviors. Recent advances in the field of behavioral immune system (BIS) research suggest that humans are equipped with a set of psychological adaptations enabling them to detect the disease-threat and activate behavioral avoidance of pathogens. The present study, set within PMT framework and informed by the BIS research, aimed to explain and predict voluntary adherence to COVID-19 guidelines by perceived personal risk and vulnerability to disease as threat appraisal variables, and trust in science as the response efficacy element of coping appraisal. Gender, age, belief in the second wave, perceived personal risk, germ aversion, and trust in science were all found to be significant positive predictors of the intent to adhere to non-pharmacological COVID-19 recommendations, with the belief in the second wave, germ aversion, and trust in science being the most important ones. On the other hand, only the belief in the second wave and trust in science were significant positive predictors of the intent to adhere to pharmacological COVID-19 recommendations (i.e., to vaccinate). Interventions aimed at enhancing preventative measures adherence should take into account that the psychological mechanisms underlying adherence to these two types of recommendations are not identical.

Keywords: protection motivation theory, adherence to protective measures, behavioral immune system, perceived vulnerability, trust in science


INTRODUCTION

While scientific and pharmacological efforts are globally being put forth into the development and distribution of vaccines, non-pharmacological recommendations (NPR, e.g., handwashing, physical distancing) remain a key individual mean of limiting COVID-19 (World Health Organization, 2020a). As documented in previous pandemics, public consent to WHO guidelines is challenging to achieve (Gilles et al., 2011; Shultz et al., 2015). According to health behavior theories, the adherence to NPR is determined by the cost-benefit analysis of recommended behaviors. Individual determinants of preventive behavior span from demographics to attitudes and beliefs (e.g., Clark et al., 2020). Given the high infectivity of COVID-19 (leading to 122 M cases and 2.69 M deaths worldwide, as of March 19th; WHO), the potential harm caused by even a single non-compliance with NPR can have exponential negative effects for a number of persons. Even with an unlikely scenario of world-wide high adherence to NPR, further spread of pandemic cannot be seized without a satisfactory vaccination rate (estimated at 70% of the population; Randolph and Barreiro, 2020). Given the surge in global anti-vaccination and anti-scientific movements (Hussain et al., 2018; Hotez, 2020), this endeavor proves to be even more difficult.

When a global plan is founded on individual actions, promoting the understanding of individual adherence to health guidelines is of utmost importance – it could improve informing the public and in turn raise adherence. Also, such insights are instrumental for future health prevention programs. In the present study, we have examined individual demographics and beliefs regarding COVID-19, set within the protection motivation theory (PMT, e.g., Floyd et al., 2000; Boer and Mashamba, 2005; Al-Rasheed, 2020; Margraf et al., 2020) and informed by the behavioral immune system (BIS) research (Schaller, 2016). PMT framework is crucial in understanding behavioral choices during exceptional and uncommon circumstances, with epidemics of respiratory infectious disease being among the most serious of them (e.g., Williams et al., 2015). In so far, PMT has served to explore preventive behaviors related to the seasonal influenza vaccination (Ling et al., 2019), sun-safe behavior (Lowe et al., 2000; Moeini et al., 2019), and SARS preventive behaviors (Jiang et al., 2009). According to PMT, protective motivation depends on the threat and coping appraisal.

Coping appraisal taps beliefs about risk minimization, either at individual (such as perceived self-efficacy or one’s own perceived coping resources; e.g., Milne et al., 2000) or group level response (such as trust in policy-makers or science; e.g., Plohl and Musil, 2020). Response efficacy concerns beliefs that adopting a particular behavioral response will be effective in reducing the diseases’ threat (Van der velde and Van der Plight, 1991) and is operationalized by linking consequences and their likelihood to the recommended behavior (Lwin and Saw, 2007). Given the growing world-wide anti-scientific sentiment – perils of which became obvious during the COVID-19 pandemic (e.g., distrust in scientific authorities regarding the face-masks, social distancing, asymptomatic transmission, and above all vaccine’s safety and efficacy), we opted to explore the relation between (mis)trust in both, science as an epistemic process and scientists as those conducting it, and the self-reported intent to adhere to the official COVID-19 guidelines. As previous studies suggest (e.g., Organization for Economic Co-operation and Development, 2020; Plohl and Musil, 2020), individuals placing trust in expert decision-makers will be more likely adhere to the guidelines. In the context of the coping appraisal within the PMT, we hypothesized that individuals with higher scores on the Trust in Science and Scientists Inventory (TSSI; Nadelson et al., 2014) will follow the COVID-19 guidelines more diligently.

Threat appraisal regards personal beliefs about the likelihood of contracting a disease and/or perceived vulnerability or risk. We opted to explore this part of the PMT in relation to the BIS. Stemming from the evolutionary psychology framework, BIS is defined as a set of cognitive and affective mechanisms (psychological adaptations) which enable detection of potential pathogens in the immediate environment and trigger avoidant and prophylactic behaviors (Schaller, 2006, 2016). BIS has been extensively studied on the perceptual (detection of pathogens ranging from perceived sources of contamination in public toilets to detection of subtler cues of illness among conspecifics) or affective-cognitive level (emotions and cognitions related to BIS-activation; i.e., negative emotions and avoidance motivations). In this study, we investigated the behavioral correlate of BIS activation (i.e., adherence to the COVID-19 guidelines). BIS activation is largely emotion-driven thus often unconscious and automatic. Yet, triggered prophylactic behaviors also include rational, conscious choices, such as vaccination or avoidance of public transportation during the flu season (Schaller, 2016).

The general purpose of BIS is the avoidance of pathogens and infective carriers and the expression of such adaptation is expected throughout the whole species. However, individuals vary regarding the BIS reactivity, and studies suggest these variations are related to one’s health status. For example, recently and frequently ill people show greater BIS activation (Stevenson et al., 2009; Miller and Maner, 2011; Murray et al., 2019), as do pregnant women during the first trimester (Navarrete et al., 2007), and individuals with gene variants associated with greater susceptibility to certain infectious diseases and poorer immunological function (MacMurray et al., 2014; Napolioni et al., 2014).

While perceived infectability refers to one’s own susceptibility to infection, germ aversion covers behaviors exerting emotional discomfort in high pathogen context, in turn deterring from the source of infection. These two pathogen avoidance tendencies jointly measure perceived vulnerability to disease (Duncan et al., 2009) and are often operationalized as a trait. However, group level scores on disgust sensitivity, germ aversion, and perceived infectability have risen significantly during the current unprecedented global health crisis (Hromatko et al., 2021; Miłkowska et al., 2021; Stevenson et al., 2021), indicating that heightened awareness of potential contamination cues might lead to a sensitization to pathogen threat, i.e., greater (re)activity of BIS. The perceived vulnerability to disease is associated with stronger reactions to the COVID-19 threat, including increased anxiety, need for behavioral change, and higher importance of proactive behavior and social distancing (Makhanova and Shepherd, 2020). Converging onto the context of threat appraisal within the PMT, we hypothesized that individuals with higher scores on BIS-related variables (germ aversion and perceived infectability) and perceived personal risk (a one-item measure exploring whether participants perceived themselves to be at higher risk of COVID-19) will, again, be more diligent in following guidelines.

Finally, demographic variables could also affect adherence, either directly or indirectly via other important variables. Higher education and SES are predictive of trust in science (Nadelson et al., 2014; Peterlin, 2019). Women are more likely to engage in NPR and related health-behavior (Yıldırım and Güler, 2020; Yıldırım et al., 2021). Furthermore, women consistently score higher on disgust sensitivity (Al-Shawaf et al., 2018), which is central to BIS activation. However, age was not found related to voluntary adherence to NPR (Clark et al., 2020), although it was implicated in some BIS-related outcomes: for example, older participants preferred larger interpersonal distance during pandemic (Hromatko et al., 2021).


Aim

We aimed to explain and predict voluntary adherence to COVID-19 guidelines via perceived personal risk and perceived vulnerability to disease as threat appraisal variables, and trust in science as the efficacy element of the coping appraisal. Since this study was conducted between the two waves of COVID-19 pandemic in Croatia, the adherence was operationalized as participants’ intent to adhere to recommendations if/when the second wave occurs. The rationale was led by the fact that the first wave was successfully mitigated with the most restrictive set of measures (acc. to the Oxford stringency index: Hale et al., 2020), and the data collection period was preceded by almost 2 months of sporadic new cases. Even though health authorities kept issuing warnings of high probability of the second wave, general public was only moderately convinced (see Figure 1). Therefore, we measured and controlled for belief in the possibility of the second wave, with a prediction that this variable will explain significant proportion of the variance in the intent to adhere to the guidelines. In all, we hypothesized that the higher both of the two types of appraisals (threat and coping), the higher the compliance with the COVID-19 guidelines.

[image: Figure 1]

FIGURE 1. The data collection took part after successful mitigation of the first wave, and was preceded by 2 months of only sporadic new cases. (Source: COVID-19 Data Repository by the CSSE at Johns Hopkins University). (Source: ECDC).





MATERIALS AND METHODS


Participants

Among 859 participants (375 male, 457 female, and 27 did not report gender), aged 16–73 (M = 28.18, SD = 11.81), 54.7% have finished elementary or high school, 21.1% had a bachelor degree, 17.8% had a graduate level degree (MA), and 6.3% a postgraduate degree (PhD).



Procedure

The link to the questionnaire was posted on various social networks during first 2 weeks of June, 2020. As explained, this period was preceded by almost 2 months of only sporadic new cases, i.e., the number of newly confirmed 3-day moving average cases ranged from 0 to 3 throughout May and June (Worldometer, 2021), and took place at the mere onset of the second wave (Figure 1).

Upon given an informed consent, participants have proceeded to the initial questionnaire consisting of: (1) sociodemographic information, (2) a question about belief in the second wave and, (3) a question regarding the perceived personal risk. Following this, participants filled in the instruments described below.



Instruments


Sociodemographic Information

Participants reported their gender, age, education (elementary school/high school/undergraduate level/master/postgraduate level), and the population of their place of residence (eight-point scale, ranging from below 2,000 to over 200,000 inhabitants).

Belief in the second wave was measured on a five-point scale grading one’s agreement with the statement I believe that the second wave of the pandemic will come (or has already started).



Perceived Personal Risk

One-item in which participants were asked whether they or their significant others belong to the COVID-19 high-risk group (e.g., whether they are older or immunocompromised, have chronic disease, asthma or similar; importantly, we did not define a high-risk group; rather we allowed for participants’ self-assessment of whether they are likely to develop a complicated presentation of COVID-19 infection).

Intent to Adhere to COVID-19 Preventive Measures Scale (IA-COVID-19)1 is a 12-item scale developed for the purpose of this study to examine the adherence intent during the next wave of pandemic (for example: If the second wave occurs, I will… avoid closed and crowded spaces). Participants report their intent to adhere to each of measures on a five-point scale (1 = I do not plan to do that, 5 = Yes, I will definitely do that). Final analysis yielded one-factor solution with 10 items (α = 0.88), while two items with low loadings were omitted. One of these items was “I will take a COVID-19 vaccine,” which is an important health-related behavior during the pandemic, and we have investigated it separately thus differentiating between the intent to adhere to pharmacological vs. NPR.



Perceived Vulnerability to Disease Scale

The scale consists of two subscales: (1) Perceived Infectability (seven items), assessing beliefs about one’s susceptibility to infectious diseases and (2) Germ Aversion (eight items), assessing emotional discomfort in contexts that connote especially high potential for pathogen transmission. Participants indicate their agreement with the items on a seven-point scale (1 = strongly disagree, 7 = strongly agree) with mean result as a subscale score. Reliabilities of Perceived Infectability Subscale and Germ Aversion Subscale are α = 0.87 and α = 0.74, respectively (Duncan et al., 2009).



Trust in Science and Scientists Inventory

A 21-item scale was shortened to a 13-item form based on the previous studies (Peterlin, 2019). Responses are given on a five-point Likert scale (1 = extremely disagree; 5 = extremely agree) and such scale showed high internal validity (α = 0.88; Nadelson et al., 2014).





RESULTS

Descriptive statistics and correlations are shown in Table 1. Approximately, one half of participants (55.2%) considered themselves or their significant others to be in a COVID-19 high-risk group.



TABLE 1. Correlation matrix and descriptive statistics.
[image: Table1]

Originally, one hierarchical regression analysis was planned, with sociodemographics (gender, age, and education) entered as the first, threat appraisal variables [perceived vulnerability to disease scale (PVD) and perceived personal risk] as the second, and coping appraisal variables (measures efficacy, operationalized via TSSI) as the third block of predictors, with the intent to adhere as a criterion variable. However, as described in the instruments section, the IA-COVID-19 showed a two-factor structure, with majority of items loading onto the factor best described as adherence to NPR and the item about the intent to vaccinate loading onto a second factor; such a finding is easily interpretable as the vaccination is not a NPR. Therefore, we have conducted two regression analyses as described above; first with the intent to adhere to NPR as the criterion and the second with the intent to vaccinate as the criterion.


Intent to Adhere to the NPR

As previously stated, we hypothesized that sociodemographics, belief in the second wave, perceived personal risk, perceived infectability, germ aversion, and trust in science and scientists can significantly contribute to individual differences in adherence to the COVID-19 recommendations. Sensitivity analysis conducted in G*Power 3.1 (Faul et al., 2009) revealed that with our sample of N = 859 participants, regression analysis with nine predictors has 0.9 power (α = 0.05) to detect small effect size of f2 = 0.02 (Cohen, 1988). A three-step multiple regression analysis described above was conducted. Regression statistics are shown in Table 2.



TABLE 2. Summary of hierarchical regression analysis for variables predicting the intent to adhere to COVID-19 preventive measures.
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Sociodemographics and belief in the second wave one accounted for 12.8% of the variation in intent to adhere to NPR. Women, older participants and those believing in the second wave had a higher intent to adhere to NPR. Adding perceived personal risk and perceived vulnerability to disease explained an additional 7.6% of criterion variance. This change was significant [F (3, 675) = 21.5; p < 0.001]. Participants who considered themselves or their significant others to be in high-risk COVID-19 group, and those with higher germ aversion had a higher adherence intent. Finally, trust in science and scientists entered in the third step explained additional 2.6% of intent to adhere to NPR. This change was also significant [F (1, 674) = 22.5; p < 0.001]. Gender, age, belief in the second wave, perceived personal risk, germ aversion, and trust in science and scientists were significant positive predictors in the final model with the belief in the second wave, germ aversion, and trust in science and scientists being the most important ones and accounting for 23% of the variance of the intent to adhere to NPR.



Intent to Vaccinate

Again, a three-step multiple regression was conducted and the regression statistics are shown in Table 3. Sociodemographics and belief in the second wave accounted for 6.7% of the variation in the intent to vaccinate. Those believing in the second wave were more prone to vaccination. Adding perceived personal risk and perceived vulnerability to disease did not significantly contribute to the explanation of the criterion variance [F (3, 675) = 0.79; p = 0.50]. Finally, trust in science and scientists entered in the third step explained another 10% of the intent to vaccinate. This change was significant [F (1, 674) = 80.8; p < 0.001]. Only the belief in the second wave and trust in science and scientists were significant positive predictors in the final model, accounting for 16.9% of the variance in intent to vaccinate.



TABLE 3. Summary of hierarchical regression analysis for variables predicting the intent to vaccinate against COVID-19.
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DISCUSSION

This study aimed to explore the role of perceived personal risk and vulnerability to disease as threat appraisal variables and trust in science and scientists as a coping appraisal variable in intent to adhere to the official COVID-19 recommendations. Our model yielded a significant proportion of explained variance, and as expected – both types of appraisals contributed significantly to the explanation of variance of the intent to adhere to COVID-19 prevention measures.


Adherence to NPRs vs. the Intent to Get Vaccinated

Women, older participants, and those believing in the second wave were more likely to adhere to the NPRs. Some studies have found age to be unrelated to voluntary compliance behavior, yet their participants were mostly young (mean age 27.2; Clark et al., 2020). A small positive correlation of age and intent to adhere is not entirely unexpected because the real risk of infection increases with age. BIS variables (perceived risk and vulnerability to disease) have explained 7.6% of the variance, while adding trust in science and scientists has explained additional 2.6%. Thus, gender, age, belief in the second wave, perceived risk, germ aversion, and trust in science and scientists are all significant positive predictors of the intent to adhere to NPR, with the belief in the second wave, germ aversion, and trust in science being the most important ones. The finding that germ aversion, but not perceived infectability predicted NPR adherence is in line with the recent finding of germ aversion being more associated with actions and perceived infectability with attentiveness (Makhanova and Shepherd, 2020). Our two sets of predictors represent two foundation blocks of the PMT, i.e., threat and coping appraisal, respectively. Protection motivation is considered synonymous with behavioral intent and is regarded as a strong mediator of the relation between both types of appraisal and subsequent behavior. The meta-analysis of 21 primary studies finds variables pertaining to each appraisal to be significantly correlated with the behavioral intention (Milne et al., 2000).

Regarding the intent to get vaccinated, only the belief in the second wave and trust in science proved to be significant predictors. Vaccination is a preventive measure whose mechanism of action is not easily understood by general public and which is held risky by lay-people. This is especially evident nowadays in the abundance of misinformation about vaccination, and during the mass vaccination campaign when each potential adverse effect is scrutinized and immediately picked by the social media platforms or mainstream news services. Even though the vaccine development is more transparent than ever, conspiracy theories thrive (Uscinski et al., 2020; Douglas, 2021). In order to suppress fears driven by the lack of understanding of the mechanisms underlying vaccines’ effects, one needs to have considerable trust in both, science/scientists and policy-makers. On the other hand, successful implementation of non-pharmacological measures does not require much knowledge and carries low risk. They are adhered to by those who are otherwise more sensitized to risks of contracting a disease, and show higher trait pathogen-avoidance. We believe this is the main reason why trust in science explains only an additional proportion of variance in adherence to the NPRs, and is, at the same time, the most significant predictor of adherence to the pharmacological measure.

The intent to vaccinate depends upon people’s perception of risk to contract a disease (Baumgaertner et al., 2020), thus we have expected for perceived vulnerability to predict intent to vaccinate as well. The reason why PVD did not predict the intent to vaccinate in this study might lie in the general nature of this measure: it measures pathogen avoidance as a trait, and this trait is usually expressed as disgust induced by (not necessarily conscious) detection of contamination risk. The intent to vaccinate is a deliberate, conscious choice, which might not be entirely reflected in one’s germ aversion or general infectability. A more specific measure regarding the perceived risks of contracting COVID-19 might prove to be more useful in explaining the willingness to vaccinate.



Implications of This Study

This study was set as a synthesis of two different theoretical frameworks: the PMT and the BIS research. Both of them interpret certain motivations, and since BIS is more specifically oriented toward disease avoidance, it provided a more precise input for the conceptualization of the threat appraisal. Therefore, it comes as no surprise that BIS-informed threat appraisals have explained a significant share of the intent to adhere to NPR. Recent findings show that PVD: (1) has shifted significantly as a function of pandemic (Miłkowska et al., 2021; Stevenson et al., 2021), (2) can be manipulated experimentally (participants who read the coronavirus morbidity-mortality statistics and/or the government lifestyle regulations scored higher on PVD, compared to those who did not read such information; Bacon and Corr, 2020), and (3) predicts preventative behaviors (Makhanova and Shepherd, 2020; Shook et al., 2020; Stangier et al., 2021). It seems that tapping these evolved psychological mechanisms could prove instrumental for public interventions aiming to enhancing voluntary adherence to guidelines. For example, 55% of our participants reported perceiving themselves/their significant-others to be at high risk, and this perception correlated significantly with the intention to adhere to preventive measures. Thus interventions aiming at those not perceiving themselves to be at high risk might try to catalyze their personal threat appraisals by explaining the implications of large numbers: even though SARS-CoV-2 complications are more likely to occur among the identified high-risk populations, higher incidence of infection comes with a higher absolute numbers of fatalities even among young and healthy individuals.

Prophylactic behaviors seem to be common sense just as the findings of high-risk individuals to adhere more to the health guidelines. However, throughout the past year, a surprising amount of resistance to NPR was reported, often leading to societal polarization and culminating in street riots (Trian, 2020). Since humans are motivated to avoid disease, how did this resistance come into effect? Such motivations might be fueled by the appraisals stemming from the coping appraisals part of the PMT – here operationalized as the (mis)trust in science. Along with a pandemic, we are currently also dealing with an infodemic (World Health Organization, 2020b). The average reader is not well-equipped with skills and knowledge needed to differentiate between science and pseudoscience, false news, and checked facts. Interventions aimed at preventing a widespread gullibility will require meticulous planning and long-term goals. One such goal might be the augmentation of the public’s trust in science. In this study, the largest proportion of variance in the intent to vaccinate was explained by the trust in science. Mistrust in science, more specifically in vaccines, spreads across several domains: mistrust in benefits, worries of unforeseen effects, preference for natural immunity, and concerns about profiteering (Paul et al., 2020). Conspiratorial thinking and cognitive fallacies (including the so-called argumentum ad big pharma, see, e.g., Blaskiewicz, 2013) are deeply rooted in the popular narrative and it might prove counterproductive to address them directly. Elevating the trust in science as a general knowledge-augmenting process might induce less opposition. For example, one of the domains of mistrust in COVID-19 vaccine – “the preference for natural immunity” – might be changed when faced with the information that infecting a significant proportion of population might result in up to 30 million deaths worldwide (Randolph and Barreiro, 2020).



Limitations of This Study

Apart from the well-established shortcomings of online surveys, such as respondents’ bias and unconscientious responses, this study features a potential flaw inherent to studies regarding behavioral intent – the so-called “intention-behavior gap” (Williams et al., 2015) or the discrepancy between intended and actual behavior. Future studies on preventive behavior and adherence to NPR should wisely incorporate measures of actual behavior as adherence criterion. It should be noted though, that a meta-analysis including approximately 30,000 participants showed that in general, increases in threat severity, vulnerability, response efficacy, and self-efficacy facilitates adaptive intentions or behaviors, irrespective of whether the measures were based on intentions or behaviors (Floyd et al., 2000), thus indicating the usefulness of PMT components for individual and community interventions. Furthermore, like any online sample, ours might have been biased regarding both demographic and relevant personality characteristics – women and participants higher on conscientiousness and agreeableness are more likely to participate (e.g., Bethlehem, 2010). However, our sample is rather diverse, with age spanning over 50 years, education ranging from elementary to PhD level, and a balanced gender proportion (44% men). Additionally, 87.7% of participants answered all of the questions.

In conclusion, we have found that both the BIS variables (entered as the threat appraisal within the model) and the trust in science (entered as the coping appraisal part of the model) contribute significantly to the intent to adhere to NPR, while only trust in science contributed significantly to the intent to vaccinate. Thus, interventions aimed at enhancing guidelines adherence should take into account that the psychological mechanisms underlying adherence to these two types of recommendations might not be identical, i.e., that the adherence to non-pharmacological measures is associated with threat and coping appraisal, while the intent to vaccinate is dominantly predicted by the response efficacy (an element of coping appraisal), such as trust in science or policy-makers.
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The containment measures imposed during the first COVID-19 outbreak required economic, social, and behavioral changes to minimize the spread of the coronavirus. Some studies have focused on how personality predicts distinct patterns of adherence to protective measures with psychopathic and antisocial traits predicting reduced engagement in such measures. In this study we extended previous findings by analyzing how boldness, meanness, and disinhibition psychopathic traits relate with both risk perceptions and protective behaviors during the first COVID-19 outbreak. A sample of 194 individuals (24% male) engaged in the survey, were assessed for psychopathic traits with the Triarchic Psychopathy Measure, and completed a COVID-19 survey targeting risk perceptions (spread, risk of becoming infected, state anxiety toward the COVID-19, and perceived risk of specific behaviors) and frequency of protective behaviors (e.g., not engaging in social distancing). Overall results show that boldness predicts reduced estimate of COVID-19 spread, reduced perceived risk of becoming infected, reduced state anxiety toward COVID-19, and reduced frequency of protective behaviors. Exploratory mediation models suggest that risk perceptions are not significant mediators of the association between psychopathic traits and reduced engagement in protective behaviors. Our results unveil that psychopathic traits affect risk perceptions and the propensity to engage in protective measures, emphasizing the need to accommodate these personality features in the public health strategy to control the COVID-19 spread.
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INTRODUCTION

Since its inception in December of 2019, the COVID-19 pandemic has left a devastating trail (Khalaf et al., 2020; Torequl Islam et al., 2020), with more than 94 million confirmed cases and more than 2 million deaths as of the second week of 2021 (ECDC, 2021). To slow down the spreading of the disease during the first outbreak, most countries responded to the COVID-19 spread by declaring state of emergency and mandatory confinement that markedly impacted the mental health of individuals (Mækelæ et al., 2020; Pfattheicher et al., 2020).

Despite the possible negative effects of confinement and social distancing, the governmental health control measures designed to prevent the spread of the virus play a pivotal role in controlling the COVID-19 pandemic. With notable few exceptions, over the last few months, public-health messages tried to increase the individual awareness and adherence to protective behaviors to which individuals reacted by diverse manners (Blagov, 2020). Being SARS-CoV-2 an invisible threat, individual behaviors may fall into one of two categories: (a) they may not consider it a real threat, and thus do not adhere to the protective control measures, such as ignoring social distancing, among others (Pfattheicher et al., 2020; Vieira et al., 2020; Wise et al., 2020); (b) individuals assume its ubiquity, and ultimately limit all their activities (Lanciano et al., 2020; Vieira et al., 2020). Both reactions have a considerable impact on both psychological functioning and behavior, ultimately triggering major issues on COVID-19 management and public health policies.

Being a predictor of health and health-related behaviors (Strickhouser et al., 2017), personality is one of the factors that may contribute to distinct individual reactions to government and public health-messages. In this context, psychopathic traits compose a set of personality features, including affective (e.g., lack of empathy, guilt, and deep emotional attachments to others) and interpersonal characteristics (e.g., superficial charm), as well as impulsive and antisocial behaviors (Hare and Neumann, 2008; Patrick and Drislane, 2015), that together have been linked to reduced risk perceptions and increased risk taking, including in health-related behaviors (Hudek-Knežević et al., 2007).

The modern operationalizations of psychopathy are inspired by the work of Cleckley, that in 1941 described several individuals who manifest severe impairments in personal and social functioning, but do not exhibit pathological externalizing symptoms, neither signs of dysfunctional reasoning (Cleckley, 1941). The characteristics of these individuals highlighted the presence of positive adjustment features, along with the display of persistent maladaptive behavior. Since then, neurobiological oriented models have provided evidence for two main etiological factors that underlie the expression of psychopathic traits: (a) dispositional fearlessness (or trait fearlessness), experimentally linked to a reduced reactivity to acute threats (Patrick, 1994; Blair, 2005; Paiva et al., 2020a); (b) externalizing vulnerability, experimentally linked to poor inhibitory control, and antisocial conducts (Patrick et al., 2009; Patrick and Bernat, 2010). Both dimensions represent two mechanisms that are critical for an adequate response to the COVID-19 challenges. On one hand, the trait fearlessness may boost the threat approach due to a reduced sensitivity to potentially harmful stimuli; on the other externalizing vulnerability entails lack of inhibitory control leading to risk taking and poor decision making. In this line, the triarchic operationalization of psychopathy defines three phenotypic constituents that characterize the psychopathic personality: (a) boldness, defined as the capacity to remain calm and focused under pressure or threat, ability to recover from stressful situations, high self-assurance, and social efficacy; (b) meanness, associated with the maladaptive interpersonal characteristics of psychopathy, including low empathy, weak attachments with others, rebelliousness, excitement seeking, exploitativeness, and empowerment through cruelty; and (c) disinhibition, defined as the tendency to display problems of impulse control, including lack of planfulness and foresight, impaired regulation of affect and urges, reliance on immediate gratification, and deficient behavioral restraint (Patrick et al., 2009). A recent study found that distinct triarchic psychopathic traits predict specific behavioral patterns in the context of the COVID-19 pandemic (Blagov, 2020). Specifically, while all traits predicted increased venturous behavior in a carrier scenario, only meanness and disinhibition have been associated with a reduced intent to engage in protecting others, also predicting lower predisposition to engage in social distancing and hygiene protective behaviors. In addition, the authors also reported that meanness and disinhibition were negatively correlated with the appeal of public health messages. An independent study assessing the impact of antisociality on behaviors during the COVID-19 outbreak reported that individuals with high antisocial levels have more risky behaviors, such as not adopting social distance measures, leaving home more often, and curiously approaching even more closely to people when in public areas, possibly denoting a lower level of concern of becoming infected or infecting other individuals (O’Connell et al., 2020). On a Brazilian sample, Miguel et al. (2021) also found that antisocial traits (callousness, deceitfulness, and risk-taking, and low empathy) were associated with less compliance with containment measures.

Overall, the putative mechanisms underlying the expression of psychopathic traits (cf. trait fearlessness and externalizing vulnerability) seem to potentiate risk-related behaviors and potentially reduce the adherence to public health measures. Indeed, the triarchic psychopathic traits have been linked to psychological mechanisms and relevant behaviors in the context of the COVID-19 pandemic, further supporting our hypotheses: (a) boldness is associated with reduced reported anxiety and threat sensitivity (Paiva et al., 2020b), possibly reducing risk perceptions and the frequency of protective behaviors (Pasion et al., 2020; H1); (b) meanness relates to reduced empathic concern toward others overall disregard for authority (Patrick et al., 2009; Paiva et al., 2020b), being possibly associated with lower perceived probability of infecting others and reduced protective behaviors (H2); and (c) disinhibition represents a close correlation to antisocial behavior (Patrick et al., 2009), possibly related to disregard for protective recommendations, and thus to a reduced frequency of protective behaviors (H3). Additionally, we intended to test the mediating role of risk perceptions on the associations between psychopathic traits and adoption of protective behaviors through exploratory mediation analysis. Thus, by reporting data on the personality determinants of perceptions and behaviors associated with the COVID-19 pandemic, the present study may inform better approaches to public outreach in controlling the present and future outbreaks.



MATERIALS AND METHODS


Sample and Procedures

A total of 268 subjects enrolled in the study and were surveyed online. However, 69 participants did not complete any COVID-19-related section of the survey and were removed from the analysis. From the remaining 199 responses, we additionally excluded five participants that reported ages lower than 18 years old. The final sample included 194 individuals (24% male) with a mean age of 37.1 years old (SD = 14.5). Most of the sample completed the university (74.2%) or the secondary school (24.7%). For those actively working (71.6%) or studying (19.6%), 48.5% reported they were using online remote working. The zone of the residence covered the Portuguese national territory and was represented by both rural (27.8%) and urban areas (72.2%).

A power analysis estimate for linear multiple regression resulted on a sample size of 176 to detect effect sizes in the order of 0.3 (β = 0.95), suggesting that our sample size is adequate to detect effect sizes expected for correlations between self-report and behavioral measures (Hall et al., 2007).

Considering the recommendations for isolation and to minimize face-to-face interactions, participants were recruited by online advertisements on social media and on the university campus, and completed the survey online on Qualtrics (Qualtrics, Provo, UT, United States). The study was approved by the Local Ethics Committee and all participants gave informed consent before starting the survey.



Survey Development and Measures

The survey questions were adapted from Pasion et al. (2020). The survey collected data on sociodemographic characteristics, perceptions, and behaviors associated with the COVID-19, psychopathic traits, and anxiety. The survey questions are displayed in the Supplementary Material section (Supplementary Table S1).


COVID-19 Survey

We measured both risk perceptions on the COVID-19 pandemic and the reported frequency of protective behaviors (see Pasion et al., 2020). The main variables of interest to assess risk perceptions were: (a) COVID-19 Reaction – classification of the reactions of the government to the COVID-19 pandemic using a scale ranging from 1 = too extreme to 5 = very insufficient; (b) Penalties – classification of penalties from 0 to 10,000€ for not following important practices to mitigate dissemination risks (e.g., to go out with COVID-19 active symptoms); (c) COVID-19 spread – ratio of the estimates on the number of persons who will be contaminated with the coronavirus relative to the flu; (d) Risk of infecting others – probability of infecting someone in the future using a 0 to 100 scale, with 0 corresponding to “not likely at all” and 100 “to very likely”; (e) Risk of becoming infected – probability becoming infected in the future using a 0 to 100 scale, with 0 corresponding to “not likely at all” and 100 “to very likely”; (f) Risk perceptions on high and low risk scenarios – based on the local health department and WHO recommendations (e.g., to receive visits vs. to receive supplies at the door) assessed from 0 – “not risky at all” to 100 – “very risky”; (g) COVID-19 State-Anxiety – measure adapted from the Hospital Anxiety and Depression Scale (Zigmond and Snaith, 1983; Portuguese version by Pais-Ribeiro et al., 2007) assessing anxiety states specifically related to COVID-19 circumstances (Pasion et al., 2020; e.g., “I feel tense or ‘wound up’ under the actual COVID-19 circumstances”) on a 4-point Likert scale ranging from 1 (never) to 4 (almost always). Finally, the (h) Protective Behaviors – frequency of engaging in protective behaviors in the last 5 days was analyzed considering the most reported official recommendations of the local health department at the time of data collection (e.g., to not physically compliment someone, to not attend to social events, and to cover the nose and the mount when coughing or sneezing) were assessed on a 100-point scale (0 – “never” to 100 – “almost always”). Composite measures of risk perceptions and anxiety toward the COVID-19 revealed satisfactory internal consistency for risk perceptions in high risk (Cronbach’sα = 0.78) and low risk scenarios (Cronbach’sα = 0.70) and good internal consistency for state anxiety (Cronbach’sα = 0.80).



Psychopathic Traits

The Triarchic Psychopathy Measure (TriPM) is a 58-item (Patrick, 2010), self-report questionnaire developed to measure the three psychopathic dimensions of the triarchic model of Psychopathy (Patrick et al., 2009): boldness is assessed by a 19-item subscale addressing optimism, resilience to stress, social dominance, persuasiveness, tolerance for uncertainty, self-confidence, social assurance, and intrepidness; meanness is assessed by a 19-item subscale addressing empathy, relational aggression, destructive aggression, physical aggression, honesty, and excitement-seeking; disinhibition is assessed by a 20-item subscale addressing irresponsibility, problematic impulsivity, theft, alienation, boredom proneness, impatient urgency, fraudulence, dependability, and lack of planful control. Items on all subscales are scored on a 4-point Likert scale with the following answers: false, somewhat false, somewhat true, and true. All participants completed the European Portuguese version of the TriPM (for details on the factor structure and validity see Paiva et al., 2020b). The three subscales revealed good internal consistency (all Cronbach’sα > 0.78).



Statistical Analysis

First, independent block-wise multiple linear regression models were performed using the Statistical Package for the Social Sciences (SPSS, v. 25, IBM Statistics, United States) software. The models tested the combined weight of psychopathic traits on perceptions and behaviors related to the COVID-19. The models were designed with psychopathic traits (boldness, meanness, and disinhibition) as predictors and COVID-19-related variables (risk perceptions and protective behaviors) as dependent variables. All variables revealed acceptable indicators of normality with absolute values of skewness <0.99 and kurtosis <1.29. Additionally, the analysis of the scatterplots of the standardized residuals of the predictors and predicted values indicated homoscedasticity in the distribution of the residuals. Collinearity diagnosis also showed no multicollinearity among predictors (VIF < 2). Then, for those variables yielding significant associations between psychopathic traits and COVID-19 related variables, mediation models were created using the mediation model #4 of the Process plugin for SPSS (v. 3.4; Hayes, 2018) with a 10,000 samples bias-corrected and accelerated bootstrap to test the mediation role of risk perceptions in the association between psychopathic traits (predictors) and protective behaviors (outcome variable). As so, the mediation models were exploratory and designed following two main criteria: (a) the model had to include a psychopathic trait as predictor, behavior as outcome, and risk perception (e.g., perceived risk) as mediator (i.e., a model where personality traits are independent variables and risk perception is a psychological process that also influences behavior); and (b) only variables yielding significant associations in the regression analysis were included. The statistical threshold for significance was defined at α = 0.05.



RESULTS

Table 1 presents the Pearson correlation coefficients psychopathic traits, risk perceptions, and protective behaviors related with the COVID-19.


TABLE 1. Pearson correlation coefficients for age, psychopathic traits, risk perceptions and behaviors related to the COVID-19.

[image: Table 1]
Regression Models

Linear regression models with boldness, meanness, and disinhibition as predictors were tested for risk perceptions and protective behaviors associated with the COVID-19 pandemic. The statistics of the models and the standardized coefficients for each predictor are displayed in Table 2.


TABLE 2. Regression models with psychopathic traits as predictors of risk perceptions and protective behaviors.

[image: Table 2]Regarding risk perceptions, increased boldness was associated with reduced estimation of COVID-19 spread relative to flu, reduced perceived risk of becoming infected and reduced COVID-19-related state anxiety. Inversely, an increased disinhibition was significantly associated with increased COVID-19-related state anxiety. No other significant associations were found between psychopathic traits and risk perception measures. Regarding protective behaviors, boldness was the sole predictor of the frequency of protective behaviors, with increased boldness being associated with a reduced frequency of protective behaviors recommended by the local health department. No other significant associations were observed between psychopathic traits and frequency of protective behaviors.



Mediation Models

For the mediation analysis we analyzed the mediating role of COVID-19 risk perception on the association between psychopathic traits and the frequency of protective behaviors with the constraint that only variables that yielded significant associations in the regression analysis were included. Three 10,000 samples bias-corrected and accelerated bootstrap independent mediation models were tested, each one with COVID-19 spread, risk of becoming infected, or COVID-19-related state anxiety as mediators of the association between boldness and frequency of protective behaviors recommended by the local health department.


Model 1: Boldness, COVID-19 Spread, and Protective Behaviors

The model exploring the role of risk perceptions in COVID-19 spread (mediator) on the adoption of protective behaviors (outcome), as explained by psychopathic boldness traits (predictor) indicated that: (a) COVID-19 spread did not predict the frequency of protective behaviors, β = 0.001, p = 0.757, and (b) there were no mediation effects as observed by the standardized relative indirect effects, 95% CI [−0.049;0.052].



Model 2: Boldness, Risk of Becoming Infected, and Protective Behaviors

The model exploring the role of risk perceptions in becoming infected by SARS-CoV-2 (mediator) on the adoption of protective behaviors (outcome), as explained by psychopathic boldness traits (predictor) indicated that: (a) the risk of becoming infected did not predict the frequency of protective behaviors, β = −0.007, p = 0.871, and (b) there were no mediation effects as observed by the standardized relative indirect effects, 95% CI [−0.025;0.029].



Model 3: Boldness, State Anxiety, and Protective Behaviors

The model exploring the role of COVID-19-related state anxiety (mediator) on the adoption of protective behaviors (outcome), as explained by psychopathic boldness traits (predictor) indicated that: (a) state anxiety did not predict the frequency of protective behaviors, β = 0.715, p = 0.178, and (b) there no significant mediation effect of anxiety as observed by the standardized relative indirect effects, 95% CI [−0.065;0.012].



DISCUSSION

The main goal of the present study was to provide an empirical testing of the associations between psychopathic personality traits, perceptions, and behaviors throughout the COVID-19 outbreak. The correlational analysis shows that increased boldness is associated with reduced perception of COVID-19 spread, reduced reported risk of becoming infected, reduced state anxiety, and reduced frequency of protective behaviors. Increased meanness relates with reduced estimated penalties for rule breaking, and increased disinhibition relates with both reduced estimated penalties and increased state anxiety. Importantly, when accounting for the shared variance amongst psychopathic traits, the regression analysis shows the same pattern of associations, with the exception of the associations between both meanness and disinhibition with the estimated penalties, which are not significant in the regression analysis. Additionally, the exploratory mediation analysis shows that risk perceptions related to the COVID-19 are not significant mediators of the associations between boldness and the frequency of protective behaviors.

The study of the influence of personality traits and health related behaviors is suitable for the present context of the COVID-19 pandemic. As stressed by Miguel et al. (2021), although containment measures represent an effective strategy to reduce the spread of the virus, the individuals’ adherence to such measures is influenced by personality characteristics (Carvalho et al., 2020; Miguel et al., 2021), with recent findings suggesting that antisocial and psychopathic traits predict reduced adherence to protective behaviors in response to the pandemic threat (Blagov, 2020; O’Connell et al., 2020). Besides extending the link between psychopathic personality traits and behavioral response to COVID-19 outbreak, this study adds knowledge to the available literature, once it addresses not only how these traits predict COVID-19 outbreak-related perceptions, but also how the latter mediate the association between psychopathic traits and engagement in protective behaviors. In addition, and given that risk perceptions represent a plausible explanatory mechanism for the link between psychopathic traits and patterns of risk-related behaviors (Hosker-Field et al., 2016), the present study further extends our understanding of how psychopathic traits can affect individual reactions to COVID-19 containment measures.

Stemming from the triarchic model of psychopathy, we hypothesized that boldness would be associated with reduced risk perceptions and overall reduced frequency of adopting protective behaviors (H1). Indeed, our results support this hypothesis, given that boldness was associated with reduced estimate of COVID-19 spread, perceived risk of becoming infected, state anxiety toward COVID-19, and frequency of protective behaviors. On this purpose, the well-documented relations between boldness-related traits and both lower physiological sensitivity to threat (Paiva et al., 2020a) and overweighting of reward-related behaviors (Hiatt and Newman, 2006) may provide an explanatory framework for the abovementioned association. The Risk-Return framework of Risky Choice posits that both risk perceptions and perceived benefits are strong determinants of risk-related behaviors (Blais and Weber, 2009). Individuals with high boldness may not only reveal decreased reactivity to the overall COVID-19 threat, leading to lower risk perceptions, but also an overestimation of the benefits (as opposed to risks) of engaging in risky behaviors (e.g., attend to social events, spend time with friends), hindering the engagement in protective behaviors. Nonetheless, no support was found for the mediating role of risk perceptions in the associations between boldness and the frequency of protective behaviors.

We also hypothesized that meanness would be associated with reduced estimated probability of infecting others and that both meanness and disinhibition would be related to less frequent adoption of protective behaviors (H2 and H3). However, data obtained here do not provide support for such hypotheses, since meanness was neither linked to risk perceptions, nor to the frequency of protective behaviors, and disinhibition was not associated with the frequency of protective behaviors. In fact, the sole significant association was found for disinhibition and increased state anxiety toward COVID-19 outbreak. This association highlights the possible role of state anxiety as a protective factor, favoring the adherence to protective behaviors. In fact, a previous national survey found compelling evidence for the role of anxiety in predicting the adoption of protective measures (Pasion et al., 2020). Specifically, while trait-like anxiety generally predisposes disinhibited individuals to manifest disruptive behavior by reducing the behavioral initiation threshold (Patrick et al., 2009; Paiva et al., 2020b), state anxiety related to the COVID-19 circumstances may prevent risk-taking behaviors in these individuals, as suggested by the results of the regression analysis. Finally, meanness trait entails characteristics of high interpersonal value, such as blunted empathy and lack of close attachment to others (Patrick et al., 2009), sharing trait fearlessness characteristics with boldness along with patterns of externalizing behavior with disinhibition. As we did not control neither empathic concern nor intent to place others at harm (e.g., Blagov, 2020), future studies should explore how these variables affect the association between meanness and protective behaviors, while also considering the role of empathy.

As study limitations, we would like to highlight the sample size (N = 194), which prevents a robust generalization to the whole population. Apart from the personality traits studied here, other features may interplay, such as prudence or consciousness, obsessive-compulsive behavior, so that further studies with bigger samples and addressing more personality traits are of extreme usefulness to better represent the whole population. Data collection was carried out during the first COVID-19 outbreak, when uncertainties regarding risks and appropriate behaviors were higher. As so, the scope of the present results is somehow limited to the first pandemic wave, but it may still add value to better understand and prevent public reactions to further COVID-19 waves or new pandemics. Finally, the present work focused on the individual responses to the health control measures imposed in by governmental action to contain the spread of the coronavirus. However, in countries, such as Brazil and even the United States, the government control measures were far less restrictive (e.g., no home confinement nor mask wearing in public spaces mandates). In the present work we did not analyzed the relation between psychopathic traits, perceptions, and behaviors in individuals with government responsibilities. By addressing this issue, future studies may contribute toward a more comprehensive analysis on how psychopathic traits may affect individual behaviors in distinct roles and contexts.



CONCLUSION

As far as we know, this is the first study addressing the association between psychopathic traits, risk perceptions, and frequency of adopting protective behaviors related to COVID-19 outbreak. In the current context, both individual and collective adherence to health recommendations and spread control measures are essential to minimize the economic and social impact of COVID-19 pandemic. Our results unveil that psychopathic traits, specifically boldness, affect not only risk perceptions, but also the propensity to engage in protective measures (self and others), reducing it. By taking into account that individuals react differently to public health messages as a function of personality traits, the definition of the public health strategy and related dissemination would gain by a better adjustment to individual reactions, and possibly by implementing communication strategies specifically targeting populations with higher psychopathic traits in order to optimize engagement in protective measures.
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In this study we examined whether parents’ perceptions of students’ anxiety as well as perceived support from both teachers and classmates were predictive of changes in students’ academic motivation during the first wave of COVID-19. To this end, we used a retrospective pretest-posttest design together with a latent change score model to analyze our data. From April to May of 2020, 394 Portuguese parents of students in grades 1–9 participated in this study. Our results showed that students’ anxiety and teachers’ social support, as perceived by parents, were highly significant predictors of academic motivation changes. Specifically, we found a negative effect of anxiety and a positive effect of teachers’ social support on students’ academic motivation. Our results did not show, however, a significant predictive role of classmates’ social support. This study provides an important contribution to further understand the intrapersonal and interpersonal factors that are associated with the decline of students’ academic motivation during the COVID-19 pandemic. The pivotal role of teachers in sustaining students’ academic motivation and other relevant educational implications for the ongoing pandemic are discussed.
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INTRODUCTION

The disruptive effects of the COVID-19 pandemic have profoundly impacted all sectors of society, including education. Home confinement measures, school closures, and a sudden shift to remote learning imposed substantial changes to teachers, students, and their families’ daily lives. According to a United Nations policy brief of August 2020, nearly 1.6 billion students in more than 190 countries from all continents were affected by the COVID-19 (United Nations, 2020).

Parents had to provide close support to their children, acting as home tutors. Teachers had to switch from traditional face-to-face classes to alternative forms of distance education, not only embracing new methods, but also ensuring close support for students and their parents. On top of facing a global health emergency that generates fear and anxiety, students shifted to online learning, which required quick adjustments and affected their daily habits, experiences, and expectations. These changes may have required more self-motivation to learn, in a situation characterized by potential less direct support from teachers and classmates (Aucejo et al., 2020).

A recent study, examining the impact of COVID-19 restrictions, has reported a decline in students’ academic motivation both in Portugal and in Italy (Zaccoletti et al., 2020). Yet, little is known about the intrapersonal and interpersonal factors that are associated with this decline. As such, it is important that both researchers and practitioners further study the impact of COVID-19 pandemic on students to find ways to mitigate its negative consequences.

In the present study, we aimed to examine the predictive role of anxiety and social support, from teachers and classmates, in the changes of Portuguese students’ academic motivation, as perceived by parents. For this purpose, we surveyed 394 parents by means of an online survey during April and May of 2020. We sampled parents—rather than their children—due to time constraints and ethical reasons surrounding the participation on an online survey.

In the following sections, we will address: (a) research on student academic motivation; (b) the impact of COVID-19 on students’ anxiety; (c) the role of perceived social support for students; and (d) an overview of the Portuguese educational context.


Academic Motivation

The study of achievement motivation has a long tradition in Educational Psychology (Murphy and Alexander, 2000; Wigfield and Koenka, 2020). Also, in Cognitive Psychology, since the 2000s researchers have focused on the interplay between motivation and cognition, thus acknowledging that motivational states influence cognitive processing (Markman et al., 2005).

Achievement motivation—also coined as competence motivation—can be defined as the “energization and direction of behavior with regard to effectiveness, ability, sufficiency, or success” (Elliot et al., 2017). A large body of meta-analyses and empirical studies have shown that motivation is a medium to strong predictor of academic achievement (e.g., Guay et al., 2010; Cerasoli et al., 2014; Taylor et al., 2014; Kriegbaum et al., 2018). Moreover, motivation was found to contribute to academic achievement even when cognitive skills were jointly considered (Wigfield and Wentzel, 2007). In light of these findings, researchers designed motivational interventions to enhance students’ academic achievement. Overall, these interventions were effective in promoting achievement outcomes in diverse domains such as overall GPA, reading, writing, science, and maths (e.g., Wigfield and Wentzel, 2007; Lazowski and Hulleman, 2016; Camacho et al., 2020). Altogether, prior research underlined the pivotal role of motivation in the school context and the promising effects of motivation interventions.

From a theoretical standpoint, several motivation-related theories have been proposed (e.g., self-determination theory, expectancy-value theory, social cognitive theory, self-theories). Despite the differences, these theories share communalities. One communality is the importance attributed to the social context in shaping students’ motivation. Parents can facilitate or undermine the development of motivational resources in their children through their socialization practices (Grolnick et al., 2009). In the same line, school settings directly or indirectly influence students’ motivation (Anderman and Gray, 2017) and classmates influence students’ motivation and engagement (Ladd et al., 2009). Interestingly, perceived teacher social support was found to remain a significant predictor of academic motivation even when perceived support from parents and classmates were considered (Wentzel, 2009).

Despite communalities between motivation theories, the self-determination theory seems a particularly useful theory to frame empirical research on academic motivation during the COVID-19. According to the self-determination theory, students’ intrinsic motivation depends on the satisfaction of basic psychological needs for competence, autonomy, and relatedness (Wentzel, 2009). Competence refers to the need to perceive mastery in one’s pursuits and interactions with the social environment; autonomy refers to the perception of psychological freedom and being a causal agent of one’s own life; and relatedness refers to the importance of establishing emotional bonds and being in interaction with other people. Students fulfill these psychological needs and consequently become more intrinsically motivated when teachers and classmates provide authentic, warm and supportive environments (Reeve, 2002; Ryan and Deci, 2020). However, the home confinement and the shift to distance learning methods adopted during the first wave of the COVID-19 may have threatened students’ fulfillment of the three basic psychological needs, thereby hindering students’ intrinsic motivation for school (Zaccoletti et al., 2020). Recent studies showed indeed a decline in students’ academic motivation during the COVID-19 pandemic, with younger students showing a greater decrease in their motivation (Pasion et al., 2020; Zaccoletti et al., 2020). Nevertheless, while examining the role of demographic variables in the trajectory of academic motivation during the COVID-19 pandemic is relevant, understanding the predictive role of intrapersonal and interpersonal variables—such as anxiety and perceived social support—is also important to further understand the impact of COVID-19 on students.



COVID-19 and Students’ Anxiety

The COVID-19 outbreak imposed school closures worldwide. Students were forced to move to online learning, with no prediction of returning to face-to-face classes. This emergency situation and the sudden need to change habits and routines (Duan and Zhu, 2020) impacted students’ perceptions of safety and preparedness to adapt to new learning methods, thereby leading to increased levels of anxiety and stress (Unger and Meiran, 2020).

Anxiety can be defined as a subjective state of fear and apprehension, thus causing physiological arousal such as rapid heart rate, hyperventilation, and sweating (Eysenck, 1992). Worry and concern refer to the cognitive component of anxiety such as intrusive thoughts and perception of vulnerability (Putwain, 2007). Stress was originally conceived as a state of adaptation to environmental pressures (Selye, 1956), which can have either positive or negative outcomes (Putwain, 2007). Despite the different meanings, researchers sometimes use these constructs interchangeably to refer to a state of unpleasant emotional state (Putwain, 2007).

Anxiety, stress and other unpleasant emotional states are common psychological responses to catastrophes or emergencies, such as public health emergencies (Rubin and Wessely, 2020). Moreover, these events can be traumatic, leading to a sense of insecurity and triggering anxiety disorders, such as post-traumatic stress disorder. Nonetheless, the characteristics of a catastrophe and an epidemic outbreak are distinct. In an epidemic outbreak such as COVID-19, contrary to what happens in a catastrophe, location, scope, and duration are uncertain, which is more likely to contribute to imbalance and lack of sense of security and control (Li et al., 2020).

Recent research has identified distressing psychological consequences related with the COVID-19 pandemic, such as worry, fear, and anxiety (Cao et al., 2020; Chen et al., 2020). Research has also suggested that, in addition to remote learning, isolation and lack of social contact during the pandemic may have led to an increased sense of fear, stress, anxiety, and even depression (Hiremath et al., 2020).

Overall, students’ anxiety has been negatively linked to their academic motivation (Omidvar et al., 2013). Also, the shift to remote and online distance learning has been described as possibly compromising students’ motivation (Breneiser et al., 2018). Despite the importance of this evidence, there is limited research on the associations between students’ anxiety and their academic motivation during the COVID-19.



The Role of Perceived Social Support for Students

Due to its complexity, academic motivation is influenced not only by intrapersonal factors, but also by the broader social context by which students are surrounded. In fact, students’ academic attitudes and behaviors are strongly influenced by key social agents, such as teachers, parents, classmates, and friends (Legault et al., 2006). The positive role of social support in academic motivation has been documented (e.g., Tezci et al., 2015), with prior research suggesting positive associations between students’ academic motivation and support received from their parents, teachers, and friends (e.g., Atnafu, 2012; High and Scharp, 2015; Jiang et al., 2015).

Social support can be defined as “the processes of social exchange that contribute to the development of individuals’ behavioral patterns, social cognitions, and values” (Farmer and Farmer, 1996, p. 433). It is also described as promoting the motivation needed to achieve success, and to cope effectively with stressful events (Tezci et al., 2015).

The role that significant others may play, and how their support may influence students, can be interpreted considering the cognitive evaluation theory, under the umbrella of self-determination theory (Deci and Ryan, 1985, 2002). According to the cognitive evaluation theory, constructive interpersonal support promotes self-determined motivation. In other words, social contexts and key social agents are crucial to fulfill students’ basic psychological needs for autonomy, competence, and relatedness, which will facilitate intrinsic and internalized motivation (Deci and Ryan, 1985, 2002).

Research suggests, for instance, that students’ motivation benefits when teachers support their autonomy (e.g., Reeve, 2002). Existing studies equally point out that constructive feedback and information exchange between students and their teachers, parents, classmates, and friends may fulfill their competence needs (Ryan et al., 1994). Relatedness has also been shown to have a powerful effect on academic motivation (Furrer and Skinner, 2003), and the role of social support in academic motivation has been well established in self-determination theory research. Further, support from teachers, parents, classmates, and friends is described as having a cumulative effect (Green-Demers, 2006).

The role of social support in coping with adversity and emergencies more effectively has also been extensively reported (e.g., Masten, 2001). The establishment of relationships with teachers, family, classmates, friends, and other significant adults characterized by emotional and practical support build students’ resilience (Taylor et al., 2010).

Particularly during the pandemic, as physical isolation measures were implemented (e.g., social distancing, home confinement), several social support networks may have been suspended (Taylor et al., 2010). Previous studies have already suggested that social support, as perceived by students, was negatively associated with students’ anxiety during the pandemic (Cao et al., 2020; Chen et al., 2020; Ma and Miller, 2020). Importantly, perceiving the existence and availability of sources of social support may have contributed to better cope with anxiety related to COVID-19 (Ma and Miller, 2020).

These findings underline the importance of social support to safeguard both students’ academic motivation and psychological health. However, to our knowledge, no study has examined how social support was associated with students’ academic motivation specifically during the first wave of the COVID-19 pandemic, while simultaneously considering students’ anxiety.



Portuguese Educational Context

The Portuguese education system comprises 12 years of compulsory education, divided into basic education (9 years) and secondary education (3 years). In this study we will focus on students attending basic education, which is divided into three cycles: first cycle (i.e., grades 1–4), second cycle (i.e., grades 5 and 6), and third cycle (i.e., grades 7–9) (EACEA/EURYDICE, 2019).

Similar to what happened around the world, the Portuguese government decreed home confinement during the first wave of COVID-19. This measure implied the closure of schools nationwide from 16th March until the end of the school year (Decree-Law no. 14/2020, 2020). Of note, some families self-isolated on their own initiative since the beginning of March.

Following school closures, teachers had to adopt new strategies to ensure that students had access to instruction, even if remotely. Distance, online learning approaches were therefore privileged, implying an ongoing adaptation process on the part of all students, parents, and teachers. This process uncovered the existence of inequalities in the country (e.g., access to electronic equipment, maintenance of individualized support), which prompted several responses from both central government and local institutions. An example refers to broadcasting educational content on national television (Flores and Gago, 2020). Due to these measures, parental and teacher support became indispensable to support students’ academic motivation. Nonetheless, as suggested by recent research, Portuguese students experienced a decrease in their academic motivation with the onset of COVID-19 (Zaccoletti et al., 2020).



THE PRESENT STUDY

Although much research has been conducted on the impact of COVID-19 on the daily lives of students, there are noteworthy research gaps that warrant further empirical enquiry. First, there is still little research on students’ academic motivation during the COVID-19 (Zaccoletti et al., 2020). This is a noteworthy gap since motivation is a strong predictor of key academic skills and ultimately contributes to students’ psychological well-being, academic achievement, and school completion (e.g., Guay et al., 2008; Archambault et al., 2009; Lai, 2011; Cerasoli et al., 2014; Kriegbaum et al., 2015; Lazowski and Hulleman, 2016; Zaccoletti et al., 2020). Second, as far as we know, no study to date inspected the predictive role of students’ anxiety and perceived social support to changes in academic motivation during the COVID-19 pandemic. Third, a recent systematic review underlined that few studies focused on parents’ views on the psychological, educational, academic, physical, and emotional impact of the first home confinement period on students (Cachón-Zagalaz et al., 2020).

Therefore, we addressed these research gaps in the present study. Using parents as informants, we tested whether anxiety and perceived social support from teachers and from classmates were predictive of changes in students’ academic motivation during the first wave of the COVID-19. We formulated three hypotheses: We anticipated that more anxious students would experience a greater decrease in their academic motivation (H1); We hypothesized that higher social support from teachers would be associated with a lower decrease in students’ academic motivation (H2); Similarly, we expected that higher social support from classmates would be associated with a lower decrease in students’ academic motivation (H3).

To accomplish these aims, we surveyed 394 Portuguese parents of children in grades 1–9, who completed an online survey during the first wave of COVID-19. We enrolled parents in our study—rather than their children—due to four reasons. First, the participation of young children in online surveys raises ethical and safety concerns. Second, children as young as 6-years old (i.e., first graders) could not ascertain about their academic motivation, anxiety and perceived social support since they are still learning how to read and write. Third, previous studies have shown that parents are reliable sources of information concerning their children’s emotions and behaviors (e.g., Gilger, 1992; Allerhand, 2020; Owens et al., 2020; Saçkes et al., 2016). Fourth, a recent systematic review stressed the need for more research focusing on parents’ views, who spent a considerable amount of time with their children during the home confinement period (Cachón-Zagalaz et al., 2020).



MATERIALS AND METHODS


Participants

Three hundred ninety-four Portuguese parents of students in grades 1–9 participated in our study (see Table 1 for detailed demographic information). Each parent was asked to bear in mind only one child while answering the survey, even if they had more than one eligible child. This sample is part of a larger cross-country sample previously used in Zaccoletti et al.’s (2020) study.


TABLE 1. Participants’ sociodemographic characteristics.

[image: Table 1]Parents’ average age was 41 (SD = 5.53). Parents’ gender was unevenly distributed as we received mostly answers from mothers (n = 365). Regarding the educational level, parents reported 15 average years of instruction (school plus higher education). Concerning their work, 172 parents referred that the pandemic affected their professional situation somehow (e.g., unemployment, lay-off, remote work).

Students’ average age was 10.04 (SD = 2.52). Students’ gender distribution was balanced (ngirls = 191, nboys = 203). As for the grade-level, 50% of the students were in grades 1–4, 34% were in grades 5–6 and 16% were in grades 7–9.



Instruments


Students’ Academic Motivation

We used a set of items from the standardized battery AMOS 8–15 (Cornoldi et al., 2005) to assess students’ academic motivation. The motivational scale comprised five items, which were scored on a five-point Likert scale, ranging from 1 (I completely disagree) to 5 (I completely agree) (for further details, see Zaccoletti et al., 2020). Two examples of items were: “When the teacher assigns homework, my child does it by self-initiative and not because the parents ask her/him to” and “My child studies the minimum to get a sufficient grade” (reversed item). Higher scores indicated higher intrinsic motivation for school tasks. We used a retrospective pretest–posttest design (Little et al., 2020), thus asking parents to report their perceptions of children’s academic motivation in two timepoints: (1) before the onset of COVID-19; (2) during the first wave of the COVID-19. Items were highly reliable at both timepoints (McDonald’s ωtpre COVID–19 = 0.88; McDonald’s ωtCOVID–19 = 0.89).



Students’ Anxiety

We asked parents a single question to measure their perception of children’s anxiety during the first wave of COVID-19: “Over the last month, to what extent do you consider that your child felt anxious due to the COVID-19 pandemic?” Parents rated the single item on a 5-point Likert scale, ranging from 1 (Never) to 5 (Always).



Students’ Social Support

We used two separate items to assess parents’ perceptions of social support provided by teachers and classmates to their children: “Do you think teachers are a source of social support to your child during this period of social isolation?” and “Do you think classmates are a source of social support to your child during this period of social isolation?” Parents rated both items on a 5-point Likert scale, ranging from 1 (Completely false) to 5 (Completely true).



Data Collection

Data collection occurred in April and May of 2020, during the first wave of the COVID-19 pandemic in Portugal. We developed an online survey using Qualtrics XM Platform (Qualtrics, 2019 Provo, UT). The survey was then disseminated to Portuguese parents through: (a) official university channels (i.e., university website, newsletters, and emails); and (b) social media networks (i.e., LinkedIn and Facebook groups). Parents were provided with a detailed consent letter in compliance with the General Data Protection Regulation. Only parents who consented to participate—by checking a box on the online survey—were enrolled in our study. Although we used convenience sampling, we ensured that parents from all Portuguese districts were represented in our sample.



RESULTS


Data Analysis Plan

We used a latent change score model (LCSM; Kievit et al., 2018) to test whether parents’ perceptions of students’ anxiety, teachers’ social support and classmates’ social support were predictive of motivation changes, while controlling for the effects of children’s age and gender. LCSMs are a class of Structural Equation Models (SEM) that allow testing a wide range of hypotheses about a psychological variable of interest, measured at two time points. LCSM four parameters of interest are the: (1) pre-COVID mean latent motivation score; (2) mean latent change score (i.e., the rate of change in motivation); (3) latent change score variance (i.e., individual variation in the rate of change in motivation); and the (4) covariance between pre-COVID-19 motivation and the mean latent change score (i.e., the dependence of rate of change on initial motivation scores). All measurement model parameters were constrained to be equal across time (please see Zaccoletti et al., 2020 for further details on the invariance tests). Most relevant for this study is the estimate of the mean latent change score and the estimates of the regression paths linking the predictor variables to this latent score. All predictive variables were grand-mean centered before being included in the model. As such, the motivation change latent score (a latent intercept in SEM terminology), estimated by the LCSM, corresponds to the estimated change in motivation for the average student. All LCSMs were estimated using the lavaan package (version 0.6-5; Rosseel, 2012) in R (version 3.6.1; R Core Team, 2019).



Descriptive Statistics

Table 2 summarizes the descriptive statistics (means, standard deviations, and correlation coefficients) for academic motivation, anxiety, and social support. Correlational analysis showed that (1) all motivation items were negatively and significantly correlated with students’ anxiety, with the correlation magnitudes being higher for the COVID-19 period (correlations range: rspre–COVID–19 = −0.12 to −0.15; rsCOVID–19 = −0.13 to −0.24); (2) except for one item, all other motivation items were positively and significantly correlated with teachers’ social support, with the correlation magnitudes, again, being higher for the COVID-19 period (correlations range: rspre–COVID–19 = 0.09 to 0.15; rsCOVID–19 = 0.14 to 0.20); and (3) only three motivation items, referring to the COVID-19 period, were positively and significantly correlated with classmates’ social support, with the correlation magnitudes being lower than for anxiety and teachers’ social support.


TABLE 2. Correlation matrix with Means (M) and Standard Deviations (SD).

[image: Table 2]


Latent Change Score Model

The aforementioned correlation patterns are captured in the Latent Change Score Model (LCSM) regression estimates (Figure 1; see Table 3 for complete model estimates). The LCSM estimated a conditional 0.09 non-significant (p = 0.172) drop in motivation for the average child (as perceived by their parents), following a pre-COVID-19 mean latent motivation score of 3.10. Higher drops in motivation were significantly associated with higher pre-COVID-19 scores (co-variance = −0.27, p < 0.001). Also, model estimates showed a significant individual variability in the rates of change (latent change score variance = 0.43, p < 0.001).


[image: image]

FIGURE 1. Unstandardized model estimates. For simplicity, only estimates of interest of the LCSM are presented. Shapes follow standard figural notation for structural equation modeling: triangle—intercepts (estimate mean levels), squares—manifest/observed variables, circles—latent variables, one-headed arrows—unidirectional effects (regression weights or means), and double-headed arrows—(co-) variances.



TABLE 3. Unstandardized latent change score model estimates.

[image: Table 3]Concerning our predictor variables, the LCSM also indicated that higher drops in motivation were associated with: (1) higher anxiety scores (ß = −0.14, SE = 0.04, p < 0.001); (2) lower teacher social support (ß = 0.09, SE = 0.03, p = 0.006); (3) and younger children (ß = 0.06, SE = 0.01, p < 0.001). Classmates’ social support and gender had no significant effect on motivation change (ps > 0.05; see Table 3 for regression estimates).



DISCUSSION

In this study, we intended to deepen results obtained in a previous study documenting a decrease in students’ academic motivation during the COVID-19, both in Italy and in Portugal (Zaccoletti et al., 2020). Specifically, this study aimed to examine the role of students’ anxiety and social support (i.e., teachers’ social support and classmates’ social support) as predictors of the decrease in students’ motivation, as perceived by parents. To that end, we surveyed 394 Portuguese parents of students in grades 1–9 using an online survey distributed from April until May of 2020 (i.e., during the first wave of the COVID-19).

Our results showed that students’ anxiety and teachers’ social support, as reported by parents, were significant predictors of the decrease in students’ academic motivation during this time. Regarding students’ anxiety, we found a negative association between anxiety and academic motivation. Our first hypothesis (H1) was thus confirmed, as more anxious students experienced greater decreases in their academic motivation, based on parents’ perceptions. This finding is in line with prior evidence reporting that psychological factors such as anxiety, stress, and grief during emergency situations and quarantines have detrimental effects on learning (Di Pietro et al., 2020). Recent studies examining the impact of COVID-19 on mental health indicators have already shown that students—from primary school to university—experienced a rise in psychological symptoms such as anxiety, stress, and depression (Alemany-Arrebola et al., 2020; Cachón-Zagalaz et al., 2020; Li et al., 2020; Rodríguez-Hidalgo et al., 2020). One of these studies further indicated that university students’ anxiety during COVID-19 was negatively related to their academic self-efficacy (Alemany-Arrebola et al., 2020), which is one dimension of academic motivation. In addition, our results concur with research indicating that students’ stress and anxiety are negatively associated with their academic motivation (Omidvar et al., 2013).

We also aimed to investigate the predictive role of social support on academic motivation. Based on parents’ reports, higher social support from teachers was associated with lower decrease in students’ academic motivation, thus confirming our second hypothesis (H2). This finding concurs with previous studies showing that perceived social support from teachers is positively linked to different dimensions of academic motivation (e.g., Wentzel, 1998, 2009; Wentzel et al., 2010; Song et al., 2015). During the first wave of COVID-19, teachers had to master significant challenges. Specifically, they had to adapt to new teaching formats, while maintaining close contact with students and their families, ensuring that students stayed engaged and did not lose their motivation (König et al., 2020). For this reason, during this unprecedented emergency situation, parents may have perceived and valued teachers’ crucial role in supporting students’ academic motivation.

This finding is consistent with evidence emphasizing that when teachers are involved, provide structure, and establish an autonomy-supportive environment, they contribute to fulfill students’ basic psychological needs of relatedness, competence, and autonomy (Deci and Ryan, 1985, 2002; Reeve, 2002; Wentzel, 2009). Basic psychological needs–which are critical to sustain students’ academic motivation–may have been especially compromised during the COVID-19 pandemic (Zaccoletti et al., 2020). The establishment of emotionally close and trusting relationships with teachers is a pathway to develop students’ academic motivation and well-being (Wentzel, 2009). Consequently, our findings also stress the importance of collaborative relationships between teachers, students, and parents, particularly during challenging times (Pajarianto et al., 2020).

Unexpectedly, our findings showed that higher classmates’ social support was not significantly associated with lower decrease in students’ academic motivation, according to parents’ perceptions. Therefore, our results failed to support our third hypothesis (H3). One possible explanation for this finding is that we relied on parents’ reports rather than on students themselves. Possibly, students could have perceived classmates as a more important source of social support than parents did. In fact, previous studies based on students’ perceptions have documented the prominence of classmates as sources of social support, or even similar importance attributed to classmates and teachers (Bokhorst et al., 2010). Specifically, empirical evidence suggests that students tend to rank teachers as most important for providing informational and instrumental support (Lempers and Clark-Lempers, 1992), and to rank classmates as most important for providing informational and emotional support (Reid et al., 1989; Hombrados-Mendieta et al., 2012).

Overall, prior research has demonstrated a positive link between multiple sources of social support and students’ behavioral, emotional, and academic adjustment (e.g., Cook et al., 2002). Research has particularly suggested the importance of both teachers and classmates as sources of social support for students (Eccles and Roeser, 2003).

Although our study showed a negative effect of anxiety and a positive effect of teachers’ social support on students’ academic motivation, our results need to be interpreted with caution since we relied on parents’ perceptions. Studies examining the impact of anxiety and sources of social support on academic motivation during the COVID-19 that rely directly on students’ perceptions are highly needed.


Limitations and Future Research

This study has some limitations that could stimulate future research. First, data was collected using a convenience sampling method, therefore our sample is not representative of the Portuguese population. Nevertheless, our sample included parents from all Portuguese districts.

Second, we used a retrospective pretest-posttest design (Little et al., 2020), which requires some prudence in making sense of students’ academic motivation trajectory, before and after the COVID-19. Particularly, insufficient recall or negatively biased responses due to the unpredictability and constraining situation created by COVID-19 lockdowns might have occurred. Future research, using datasets dating back to pre-COVID-19, might help researchers further explore this trajectory.

Third, in this study we relied on parents as informants, using an online survey and considering one single level of analysis (i.e., parents’ perceptions). In effect, most studies conducted during COVID-19 have used online surveys and self-assessment scales (Saravanan et al., 2020). Also, in relation to the survey, we used single items to operationalize two of our explanatory variables. Although this choice raises concerns, there are several empirical studies, across a range of fields, supporting the use of single items in some cases. For example, for practical reasons (e.g., reduce the length of a survey to avoid more desirable response rates and decrease non-completion rates), or due to a higher predictive power of single items vs. multiple-item scales (e.g., Bergkvist and Rossiter, 2007; Hoeppner et al., 2011; Ahmad et al., 2014; Fisher et al., 2016; Williams and Smith, 2016). Nonetheless, future research might consider multiple informants (e.g., teachers, students), different levels of analysis (e.g., teachers’ practices, students’ strategies) and complementary methods (e.g., interviews) to achieve a comprehensive understanding of students’ academic motivation, its changes, and determinants. Additional research enrolling school-aged samples is highly needed as current empirical publications relating COVID-19 with education are mostly focused on university students. In the same line, studying academic motivation, anxiety, and perceived social support of vulnerable student populations (e.g., students with special needs and students from disadvantaged backgrounds) would be an important research endeavor.

Fourth, we acknowledge that the age span of our sample is large. However, sample size was not sufficient to break it into smaller samples, with robust sample sizes that would allow further analysis of developmental differences.

Fifth, we did not consider students’ academic achievement or other psychological outcomes besides students’ motivation (e.g., self-regulation), which may be addressed in future research.

Finally, our data was collected in April and May 2020. Thus, we may hypothesize that the magnitude of the association found could differ if data had been collected in March, when face-to-face learning was suspended. In effect, at an earlier stage of the spread of COVID-19 and of the implementation of restrictive measures, students may have been more anxious and psychologically distressed (Saravanan et al., 2020).



Educational Implications

COVID-19 has dramatically changed the daily routines of students, teachers, and parents, who faced increased anxiety and had to adapt to new learning methods. Although our study followed a correlational research design, some educational implications may be discussed. First, both parents and teachers need to be aware and to monitor students’ anxiety since it was negatively associated with academic motivation during the first wave of COVID-19. Importantly, parents, teachers, and other educational professionals may equip students with coping strategies to tackle anxiety. This would allow significant adults to promote students’ psychological well-being and ultimately their academic motivation.

Second, teachers should be mindful of their role as key sources of social support for students during the COVID-19. For example, even through remote means, teachers can establish a structured, collaborative, and autonomy-supportive classroom environment, nurturing students’ basic psychological needs and academic motivation (Deci and Ryan, 1985; Ryan and Deci, 2000, 2020).



CONCLUSION

Stemming from parents’ perceptions, our study contributed to further unveil the impact of COVID-19 on students’ academic motivation, shedding light on the predictive role of students’ anxiety and teachers’ social support. Studying predictors of academic motivation is essential to understand which factors might facilitate or undermine students’ trajectories in school, especially during an ongoing pandemic. In this respect, our study highlighted the potential negative role played by COVID-19-related anxiety, that may in turn hamper academic motivation. In addition, this study underlined the potential positive role teachers can have during this pandemic as highly significant sources of social support for students in basic education.
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The COVID-19 pandemic has given rise to numerous new conspiracy theories related to the virus. This study aimed to investigate a range of individual predictors of beliefs in COVID-19 conspiracy theories that account for sociodemographic characteristics (age, gender, education, economic standard, the importance of religion, and political self-identification), distinctive motivational orientations (social dominance and authoritarianism), relevant social attitudes (sense of political powerlessness and trust in science and scientists), and perceived personal risk (perceived risk for self and family members, the concern of being infected, and the expected influence of pandemic on the economic standard of an individual). Participants were 1,060 adults recruited from the general public of Croatia. The sample was a probabilistic quota sample with gender, age, level of education, size of the dwelling, and region of the country as predetermined quotas. The regression model explained 42.2% of the individual differences in beliefs in COVID-19 conspiracy theories. Trust in science and scientists and political powerlessness were the strongest predictors, whereas fear of being infected had the weakest contribution in explaining the variance of the criterion. Additionally, results revealed that the relation of conventionalism (as a proxy of authoritarianism) with belief in COVID-19 conspiracies was mediated by trust in science and scientists. The relation between social dominance and belief in conspiracies was also partially mediated by trust in science. The results suggest that (re)building trust in science and lowering the sense of political helplessness might help in fighting potentially harmful false beliefs about the pandemic.

Keywords: COVID-19 conspiracy theories, trust in science and scientists, political powerlessness, authoritarianism, social dominance


INTRODUCTION

A conspiracy theory (CT) may be understood as an alternative explanation of an important social event that is hidden from the public. It almost always implies that a group of powerful individuals secretly manages events solely for their malevolent interests (Bale, 2007). A tendency to believe in conspiracy theories is considered to be a relatively stable mindset or predisposition related to a variety of other cognitive and personality traits and attitudes (Uscinski et al., 2016). Research has shown that tendency to believe in conspiracy theories is related to lower levels of analytic thinking and open-mindedness and higher levels of intuitive thinking (Swami et al., 2014; Pennycook et al., 2015, 2020). It is also related to higher levels of paranoid ideation and schizotypy (Darwin et al., 2011), more pronounced Dark Tetrad traits (Machiavellianism, narcissism, psychopathy, and sadism) (March and Springer, 2019; Bowes et al., 2020), lower agreeableness and conscientiousness (Bowes et al., 2020), as well as lower self-esteem (Swami et al., 2011), and higher individual narcissism (Cichocka et al., 2016).

Beliefs in conspiracy theories are sensitive to social contexts (van Prooijen and Douglas, 2018). Conspiracy theories have been a part of human history for a long time and are more likely to emerge during societal crises driven by a motivation to make sense and establish control and understanding over unpredictable events (van Prooijen and Douglas, 2017). Therefore, it is not surprising that the COVID-19 pandemic gave rise to numerous new conspiracy theories related to the virus, some of which were adopted by many people. At the same time, a growing number of scientific studies are testing accumulated knowledge about predictors, correlates, and consequences of believing in conspiracy theories in the context of the COVID-19 pandemic (for a recent review as shown in van Mulukom et al., 2020). In this study, we will focus on variables predominantly related to social and political factors that may be related to conspiracy ideation (Douglas et al., 2019).

A dual-process motivational approach to ideological attitudes argues that the social and general ideological beliefs are organized along two dimensions: authoritarianism and social dominance (Duckitt, 2001). According to this view, authoritarianism and social dominance express different sets of basic social values or motivational goals. These orientations may have different consequences on how people perceive the world they live in, i.e., on a range of social and political attitudes and behaviors (McFarland and Adelson, 1996; Altemeyer, 1998; Duckitt, 2001). According to Altemeyer (1981, 1996), right-wing authoritarianism (RWA) consists of three attitudinal clusters, authoritarian submission, authoritarian aggression, and conventionalism. Thus, individuals with authoritarian personality are inclined to behave as legitimate authorities tell them, adhere to traditional social norms, and believe that people who do not behave as they are told should be punished. Thus, RWA proved to be an important determinant of prejudice. However, recent studies questioned the notion that RWA is a personality dimension and also showed that authoritarian social attitudes are multidimensionally organized (as shown in Duckitt et al., 2010 for an overview). Thus, newer social psychological theories consider the three authoritarianism subscales as distinct (although related) social attitude dimensions that are expressions of the motivational goal of collective security. On the other hand, according to Sidanius and Pratto (1999), social dominance orientation (SDO) focuses on maintaining existing group-based social hierarchies. More specifically, it recognizes individual differences in the endorsement of group-based hierarchies with some groups at the top and other groups below them, which leads to legitimizing myths that provide justification for these intergroup behaviors and perpetuate hierarchy. It also proved to be an important predictor of prejudice and various political attitudes (McFarland and Adelson, 1996; Sibley et al., 2006). Although these two constructs are weakly correlated, they represent different motivational goals (Duckitt and Sibley, 2009). While social dominance reflects the beliefs of an individual about the extent to which the world is a competitive jungle, authoritarianism reflects beliefs of the world as a dangerous place. Thus, both could be triggered by the COVID-19 pandemic as a threat to either social hierarchy or security (Duckitt and Fisher, 2003; Huang and Liu, 2005).

Previous studies of conspiracy ideation examined the relative role of ideological orientations or beliefs, authoritarianism and social dominance, in explaining the variance of beliefs in conspiracy theories. The relationship between ideological attitudes and conspiracy ideation was confirmed, people with higher levels of authoritarianism (Abalakina-Paap et al., 1999), RWA, and SDO (Swami, 2012; Bruder et al., 2013; Imhoff and Bruder, 2014) were more likely to believe in conspiracy theories. To our knowledge, until recently, there is only one study on COVID-19 conspiracy theories that included measures of both authoritarianism and social dominance. Results indicated that both variables were positively correlated with belief in COVID-19 conspiracy theories (Lobato et al., 2020).

Abalakina-Paap et al. (1999) proposed five types of reasons of why people believe in conspiracy theories: alienation, powerlessness, simplification of the complex world, explanation of their problems, and providing an opportunity for their hostility. Since conspiracy theories typically imply that a group of powerful people stands behind important events and controls the lives of others in secret, individuals who are distrustful of others and authorities may be prone to explanations offered by conspiracy theories. A feeling of alienation is often accompanied by a feeling of powerlessness, and conspiracy theories provide an expalantion for individual hardship. Similarly, people who feel they have a disadvantaged position in society can adhere to conspiracy theories as an explanation. Indeed, believing in conspiracies was found to be related to higher levels of anomie and powerlessness (Abalakina-Paap et al., 1999; Bruder et al., 2013) and anomie and lower interpersonal trust (Brotherton et al., 2013). Political powerlessness mediated the relationship between conspiracy beliefs and behavioral intentions in the case of vaccination and climate preserving behaviors (Jolley and Douglas, 2014a,b). The relationship between powerlessness and believing in conspiracies was confirmed in the context of COVID-19 conspiracies (Biddlestone et al., 2020).

Since the official explanation of events that conspiracy theories dominantly focus on (such as vaccination, landing on the moon, chemtrails, etc.) is almost always scientific, belief in such theories should be closely associated with mistrust and negative attitudes toward science. Although this connection might seem straightforward (Hartman et al., 2017), most studies focused on the rejection of a specific scientific field as a potential adverse effect of spreading conspiracy theories. For example, it has been shown that conspiratorial thinking is related to the rejection of climate science (Lewandowsky et al., 2013a,b; van der Linden, 2015). On the other hand, only a few studies examined general trust in science and scientists as a predictor of acceptance of conspiracy theories. In the context of belief in COVID-19 conspiracy theories, research showed that science skepticism was strongly associated with endorsement and willingness to spread COVID-19 conspiracies (Lobato et al., 2020) and that trust in scientists was negatively related to believing in COVID-19 conspiracies (Constantinou et al., 2020). Furthermore, trust in science had a mediating role in the relationship between conspiracy ideation and willingness to accept prevention guidelines (Plohl and Musil, 2020).

Although trust in science may be highly influenced by contextual factors, such as the current epidemic, some studies indicated that more stable characteristics may also have an influence, e.g., Walter et al. (2001) report SDO to be correlated with feelings of suspicion whereas RWA is correlated with “irrational” beliefs. These feelings and beliefs directly contravene science and trust in it. Hence, it is expected that RWA and SDO might predict conspiracy belief by reducing trust in science. Although, to our knowledge, there are no studies that investigated the role RWA and SDO play in trust in science, we build upon a research study that looked at the relationship between RWA, SDO, and trust in various public institutions in a longitudinal perspective (Castillo et al., 2011). In this study, RWA and SDO showed significant associations with trust in all public institutions (some correlations were positive and some negative), and the longitudinal nature of this study also revealed that some correlations reversed their effects in time due to modifications in the characteristics of the governmental institutions (e.g., elections and change in the political structure). In addition, RWA was more sensitive to the situational changes in threat than SDO (Doty et al., 1991; Duckitt and Fisher, 2003). Although the trust in science in Croatian society is generally high (Prpi, 2011; Šuljok, 2020), in the case of pandemics, trust in science usually declines and is replaced with public skepticism with the passage of time and increasing economic consequences (Bucchi and Saracino, 2020). Thus, we expect that the threat brought by COVID-19 increases perceived competition and danger among those high on RWA and SDO (resulting in reduced trust in science) and that trust in science might have a mediating role in the relationship between RWA and SDO and conspiracy beliefs.

Unlike some other events that conspiracy theories are focused on, the COVID-19 pandemic offers a rare opportunity to examine the role of individual experiences related to the pandemic, such as perceived personal risk, on accepting unfounded beliefs about the virus. The COVID-19 pandemic poses a global threat, both to the economy and health, and comes with a great many unknowns. This makes it a perfect setting for the rise of anxiety levels and the creation of new conspiracy theories. Research has confirmed a positive correlation between anxiety about COVID-19 and the belief that the disease is part of a conspiracy (Sallam et al., 2020) and between personal uncertainty and conspiratorial thinking (Miller, 2020). COVID-19 conspiracy beliefs were positively correlated with COVID-19 risk perception and anxiety about the virus, and the effect of risk perception on COVID-19-specific conspiracy beliefs was fully mediated by anxiety (Šrol et al., 2021). Risk perception was defined not as an individual, but as a general, risk in terms of perceived infectiousness, severity, and dangerousness of COVID-19. However, research has not yet examined the potential contribution of the perceived personal economic risk of the pandemic on belief in conspiracy theories. Nevertheless, personal risk, in terms of risk to the health or economic status of an individual, might prove to be a positive predictor and explain an additional portion of the variance in conspiracy beliefs over and above more stable social factors described earlier.

Believing in conspiracy theories about COVID-19 has numerous adverse consequences from reduced safeguarding behavior and adherence to protective guidelines to pseudoscientific health practices (van Mulukom et al., 2020). Identifying vulnerable groups who are prone to believing in conspiracy theories is, therefore, of high importance. Finally, the majority of studies on COVID-19 conspiracy theories used convenience samples with a disproportionately higher number of women, young, and more educated participants than in the general population.

This study aimed to simultaneously investigate a range of individual predictors of beliefs in COVID-19 conspiracy theories in the Croatian general population. Predictors can be arranged into four distinct groups: sociodemographic characteristics (age, gender, education, economic standard, the importance of religion, and political self-identification), distinctive motivational orientations (social dominance and authoritarianism), relevant social attitudes (sense of political powerlessness and trust in science and scientists), and perceived personal risk (perceived personal and/or family member vulnerability, the concern of being infected, and the expected influence of pandemic on the economic standard of an individual). We hypothesized that each of these individual attributes significantly contributes to explaining individual differences in belief in COVID-19 conspiracy theories. We expected the importance of religion, social dominance, authoritarianism, powerlessness, perceived risk for self and family members, a concern of being infected, and the influence of pandemic on the economic standard to be positive predictors of beliefs in COVID-19 conspiracy theories, while the level of education, political self-identification, trust in science and scientists were expected to be negative predictors of belief in COVID-19 conspiracy theories. Furthermore, we expected that each group of predictors would have an incremental contribution toward explaining individual differences in belief in COVID-19 conspiracy theories above and beyond preceding predictors. We also expected trust in science and scientists to mediate the relationship between social dominance and belief in conspiracies and the relationship between authoritarianism and belief in conspiracies. The structure of our sample enables us to explore the level of acceptance of various conspiracy theories about COVID-19 in Croatia.



MATERIALS AND METHODS


Participants

Data collection were done as a part of a larger project using an online panel of respondents who were compensated for their time. Participants were compensated for their time and effort by the system of rewarding points developed by the agency that collected the data. The sample was a national probabilistic quota sample that was two-way stratified: by region and by size of the dwelling. The structure of the total sample corresponded to the structure of the targeted population according to the valid census, including the distribution of age, gender, and, with corrections, education. Participants comprised 1,060 adults recruited from the general population of Croatia. The mean age was M = 44 years (SD = 15.8; min = 18; max = 74). About 53.1% of participants were women. Regarding education, there were 16.3% of participants with unfinished or finished primary education, 58.9% finished middle education, and 24.8% were highly educated.



Measures

This research is part of a larger project aimed at targeting determinants of the post-corona social recovery of the Croatian society (Čorkalo Biruški et al., 2020), but we will describe only measures relevant for this article. Participants responded to several other measures related to the main goals of the project.


Demographics

Participants were asked about their age, gender, education level, and estimated economic standard compared to other households in Croatia (ranging from 1 = significantly below average to 5 = significantly above average), the importance of religion (ranging from 1 = not important at all to 5 = extremely important), and political self-identification (from left to right with an option to declare oneself as having no political identification).



Right-Wing Authoritarianism

Authoritarianism was measured with a very short authoritarianism scale (Bizumic and Duckitt, 2018). This is a 6-item scale with two items representing each of the three content subdimensions: conservatism or authoritarian submission, traditionalism or conventionalism, and authoritarianism or authoritarian aggression. Item example from conventionalism subdimension: God's laws about abortion, pornography, and marriage must be strictly followed before it is too late. Responses were given on a 5-point Likert scale (1 = extremely disagree; 5 = extremely agree). Reliability analysis for the whole scale resulted in Cronbach's α of only 0.48 with very low inter-item correlations except for the correlation of two items representing conventionalism (r = 0.54; p < 0.01). Therefore, we decided not to use the whole scale in further analyses but only the subscale of conventionalism/traditionalism. Cronbach's α for this subscale was 0.69. We use it further as representing a proxy measure of authoritarianism.



Social Dominance Orientation

Social dominance orientation was measured with the 5-item Group Dominance subscale (adapted from Todosijević, 2013) of the SDO Scale (Pratto et al., 1994). Participants indicated their agreement with statements such as In getting what your group wants, it is sometimes necessary to use force against other groups on a 5-point Likert scale (1 = extremely disagree; 5 = extremely agree). Confirmatory factor analysis (CFA) confirmed good fit for the expected one-factor model (χ2 = 112; df = 5; p < 0.001 RMSEA = 0.14; CFI = 0.93; TLI = 0.87) and the obtained Cronbach's α was satisfactory (α = 0.81).



Political Powerlessness

Political powerlessness was measured with a 10-item scale by Neal and Groat (1974). The scale was conceptualized as a low expectancy for control over the outcomes of events and is limited to the political and economic aspects (Neal and Groat, 1974). Participants indicated their agreement with statements such as It is only wishful thinking to believe that one can influence what happens in society at large on a 5-point Likert scale (1 = extremely disagree; 5 = extremely agree). Exploratory factor analysis (EFA) suggested a three-factor structure, with six items loading on the first factor, two items loading on the second, and two items loading on the third factor (χ2 = 97.4; df = 18; p < 0.001 RMSEA = 0.7; TLI = 0.91). Items loading on the second and the third factor were the ones that required reverse scoring1. Since we could not identify any meaningful difference in the content of those items and items loading on the first factor, we decided to keep only items that had sufficient loadings on the first factor. Cronbach's α for the remaining six items was 0.73.



Trust in Science and Scientists

Trust in science and scientists was measured with the Trust in Science and Scientists Inventory (Nadelson et al., 2014), which originally contains 21 items but was shortened for this study to 12 items, based on previously collected data (Peterlin, 2019). Participants indicated their agreement with statements such as I trust scientists can find solutions to our major technological problems on a 5-point Likert scale (1 = extremely disagree; 5 = extremely agree). EFA resulted with two correlated factors and CFA confirmed good fit for the model with one higher-order factor (χ2 = 200.6; df = 52; p < 0.001; RMSEA = 0.05; CFI = 0.97; TLI = 0.97). Cronbach's α was satisfactory (α = 0.88).



Perceived Personal Risk

The perceived personal risk was measured with four items. Participants were asked whether they belong to the group at a higher risk of getting infected with COVID-19, whether someone from their family belongs to the group at a higher risk of getting infected with COVID-19, how concerned they are about getting COVID-19 in the future (from 0 = not at all concerned to 10 = extremely concerned) and to rate the expected influence of pandemic on their economic standard in comparison to other citizens of Croatia (from 1 = much less than on others to 5 = much more than on others).



Beliefs in COVID-19 Conspiracy Theories

Belief in COVID-19 conspiracy theories was measured with an ad-hoc scale constructed for the purpose of this study and consisted of 10 items. Participants were asked to indicate their agreement with statements describing common and popular conspiracy theories about COVID-19 such as The coronavirus pandemic is the result of a large pharmaceutical companies agreement to make money on vaccines. or The coronavirus spreads faster in the presence of 5G networks. Responses were given on a 5-point Likert scale (1 = extremely disagree; 5 = extremely agree). EFA resulted with two correlated factors and CFA confirmed good fit for the model with one higher-order factor (χ2 = 327.3; df = 33; p < 0.001; RMSEA = 0.09; CFI = 0.96; TLI = 0.94). Cronbach's α was high (α = 0.92).




Procedure

Data were collected from August 24, 2020 to September 7, 2020 with the help of a well-established public opinion research agency using the computer-assisted web interviewing (CAWI) method. The measures of interest were presented in four blocks: (a) demographics, (b) block containing RWA and SDO scales, (c) block containing trust in science and scientists and political powerlessness scales, and (d) block containing questions about perceived personal risk and beliefs in COVID-19 conspiracy theories scale. Participants answered the demographic questions first, while the order of the three remaining blocks was counterbalanced. Furthermore, the order of the scales in each block was randomized except in block (d). It took the participants ~35 min to complete the questionnaires. At the end of the questionnaire, participants were provided with information about resources where they could ask for psychological support and/or help if they felt they needed it.




RESULTS

Before investigating predictors of belief in COVID-19 conspiracy theories, we were interested in the endorsement rate of such theories in our sample. As can be seen in Table 1 that reports the question wordings and percent of respondents who agree or strongly agree with each CT, the majority of participants agreed with the conspiracy about the real number of infected people being hidden, followed by the theory about laboratory origin of the virus that almost one-half of the participants agreed with. Another four theories were endorsed by more than a third of the participants.


Table 1. COVID-19 conspiracy theories endorsement rates.
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Results showed that the general level of belief in COVID-19 conspiracy theories in our sample was a little below the middle point of the scale (M = 2.89; SD = 0.93), with 23% of participants having an average score >3.5, indicating that they strongly agree or agree with conspiracy theories. In comparison to the general sample, participants who (strongly) agree with conspiracy theories have lower estimated economic standards, have lower level of education, showed more importance to religion, and are more likely not to self-identify themselves politically (Tables 2, 3).


Table 2. Some sociodemographic characteristics of participants in a general sample compared to the same characteristics among participants who (strongly) agree with COVID-19 conspiracy theories.
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Table 3. Correlation matrix and descriptive statistics.
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As already mentioned, we hypothesized that sociodemographic characteristics, distinctive motivational orientations, relevant social attitudes, and perceived personal risk significantly contribute to explaining individual differences in belief in COVID-19 conspiracy theories. Before any analysis, a correlation matrix was checked (Table 3). Intercorrelations between predictor variables were not high (the highest correlation was obtained between the importance of religion and the conventionality subscale of authoritarianism; r = 0.52), but the majority of predictor variables were correlated with the criterion variable. Importance of religion, social dominance, conventionalism, political powerlessness, and the expected influence of pandemic on the economic standard of an individual were positively correlated with believing in COVID-19 conspiracies, while the level of education, economic standard, political self-identification, and trust in science and scientists were negatively correlated with the criterion variable.

Since we were interested both in the contribution of each predictor to explaining individual differences in belief in COVID-19 conspiracy theories and to explaining the amount of variance of criterion variable accounted for by each group of predictors after controlling predictors from earlier groups, a four-step multiple regression was conducted with belief in COVID-19 conspiracy theories as to the criterion variable. Sociodemographic variables (age, gender, education, economic standard, the importance of religion, and political self-identification) were entered in step one, motivational orientations (social dominance and authoritarianism) were entered in step two, social attitudes (sense of political powerlessness and trust in science and scientists) were entered in step three and perceived personal risk (perceived risk for self and family members, a concern of being infected, and the expected influence of pandemic on the economic standard of an individual) were entered in step four. Variables were entered in order of their stability, so the variables less susceptible to change (i.e., sociodemographic variables and more enduring motivational orientations) were entered before contextual variables. Regression statistics are shown in Table 4.


Table 4. Summary of hierarchical regression analysis for variables predicting the belief in COVID-19 conspiracy theories.
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The hierarchical multiple regression revealed that sociodemographic variables entered in step one accounted for 11.5% of the variation in belief in COVID-19 conspiracy theories. Participants with lower education, those to whom religion is more important, and those who are politically non-identified, were more likely to believe in conspiracy theories. Motivational orientations entered in step two explained an additional 5.5% of variation in belief in COVID-19 conspiracy theories and this change was significant [F(2, 1,042) = 42.54; p < 0.001]. Participants with higher social dominance and authoritarianism scores were more likely to believe in conspiracies. Adding social attitudes to the regression model in step three explained an additional 24.2% of the variance in a criterion variable. This change was also significant [F(2, 1,040) = 214.31; p < 0.001]. While a sense of political powerlessness was a positive predictor of belief in COVID-19 conspiracy theories, trust in science and scientists was a negative predictor. In this step, level of education and authoritarianism were not significant predictors of belief in COVID-19 conspiracy theories any more. Finally, the addition of perceived personal risk to the regression model in step four explained another 1% of the variance in a criterion variable [F(4, 1,036) = 4.51; p < 0.01]. Only the concern of being infected and the expected influence of pandemic on the economic standard of an individual were significant predictors of a criterion variable. Those participants that are more concerned about being infected are less prone to believing in conspiracy theories, while those that expect pandemic to have a greater influence on their economic standard are more prone to believing in conspiracy theories. Generally, the most important predictor was trust in science and scientists. Taken together, all predictors accounted for 42.2% of the variance of belief in conspiracy theories.

Finally, we expected trust in science and scientists to mediate the relationship between authoritarianism and belief in COVID-19 conspiracy theories and the relationship between social dominance andbelief in conspiracies. Therefore, two mediation analyses were conducted.

The relationship between authoritarianism and belief in COVID-19 conspiracy theories was fully mediated by trust in science and scientists. As Figure 1 illustrates, the standardized coefficient between authoritarianism and trust in science and scientists was statistically significant (a = −0.27: p < 0.01), as was the standardized coefficient between the trust in science and scientists and belief in COVID-19 conspiracy theories (b = −0.58: p < 0.01). The standardized direct effect was not significant (c' = 0.05: p > 0.05). The standardized indirect effect, however, was significant (ab = 0.16: p < 0.01). We tested the significance of this indirect effect using bootstrapping procedures. Unstandardized indirect effects were computed for each of 5,000 bootstrapped samples, and the 95% confidence interval was computed by determining the indirect effects at the 2.5th and 97.5th percentiles. The bootstrapped unstandardized indirect effect was 0.15, and the 95% confidence interval ranged from 0.11 to 0.18. Thus, the indirect effect was statistically significant. Participants with higher scores on authoritarianism are less likely to trust science and scientists, thus they are more likely to believe in COVID-19 conspiracy theories.


[image: Figure 1]
FIGURE 1. Standardized regression coefficients for the relationship between authoritarianism and belief in COVID-19 conspiracy theories as mediated by trust in science and scientists.


The relationship between social dominance and belief in COVID-19 conspiracy theories was partially mediated by trust in science and scientists. As can be seen in Figure 2, the standardized coefficient between social dominance and trust in science and scientists was statistically significant (a = −0.30: p < 0.01), as was the standardized coefficient between trust in science and scientists and belief in COVID-19 conspiracy theories (b = −0.57: p < 0.01). The standardized direct effect was also significant (c' = 0.12: p < 0.01). The standardized indirect effect was also significant (ab = 0.17: p < 0.01). Again, the significance of indirect effect was tested using bootstrapping procedures, following the previously described steps. The bootstrapped unstandardized indirect effect was 0.16, and the 95% confidence interval ranged from 0.12 to 0.20. Thus, the indirect effect was statistically significant. Participants with scores higher on social dominance are less likely to trust science and scientists, so they are more likely to believe in COVID-19 conspiracy theories.
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FIGURE 2. Standardized regression coefficients for the relationship between social dominance and belief in COVID-19 conspiracy theories as mediated by trust in science and scientists.


To sumamrize, the relationship between authoritarianism and the belief in COVID-19 conspiracies was fully mediated by trust in science and scientists, while the relationship between social dominance and belief in conspiracies was partially mediated by trust in science.



DISCUSSION

The present study aimed to investigate the predictors of believing in COVID-19 conspiracies in the general population of Croatia and to examine the potential influence of experiences with the disease in explaining the additional variance of conspiracist beliefs.

Almost a quarter of the participants had an average score, indicating that they agree or strongly agree with COVID-19 conspiracy theories. The results showed that believing in COVID-19 conspiracies was associated with lower education, lower economic standard, higher importance of religion, and declaring no political self-identification. As expected, we found no differences in believing in conspiracy theories related to COVID-19 based on gender and no relationship with the age of the participants. Results about age and gender differences in believing in COVID-19 conspiracy theories in previous research are mixed with no clear pattern of gender or age differences. Some studies found no gender differences (Earnshaw et al., 2020; Freeman et al., 2020), some found that women are more likely to believe in COVID-19 conspiracy theories (Alper et al., 2020; Erceg et al., 2020; Patsali et al., 2020), while some found that men are more likely to endorse COVID-19 conspiracy theories (Cassese et al., 2020). Similarly, correlation with age was found in studies by Freeman et al. (2020), Constantinou et al. (2020), Earnshaw et al. (2020), although the correlation differed in sample size.

Regarding education, income, and religiosity, previous research demonstrated relationships in line with lower-income and education levels (Constantinou et al., 2020; Hornik et al., 2021) and a higher level of religiosity (Alper et al., 2020), which were related to a higher endorsement of COVID-19 conspiracy theories.

Since 46.4% of the participants declared not having a political self-identification, we additionally calculated the correlation between political identification and believing in COVID-19 conspiracies on a subsample of participants who did provide an answer to the question about political orientation on a scale from extremely left/liberal to extremely right/conservative. The analysis showed a positive correlation (r = 0.14; p < 0.001) in line with a previously obtained positive relationship of conservatism and right-wing ideology with an endorsement of pandemic unrelated conspiracies (Swami, 2012; Pasek et al., 2015; Douglas et al., 2016) and pandemic related conspiracies (Alper et al., 2020; Calvillo et al., 2020; Miller, 2020; Romer and Jamieson, 2020; Uscinski et al., 2020; Farias and Pilati, 2021).

Believing in COVID-19 conspiracy theories was related to a higher result on the SDO scale, higher authoritarianism, higher powerlessness, and lower trust in science and scientists. While other correlations were low or at best moderate in size, correlation with trust in science and scientists is the highest obtained in the study. Trust in science and scientists should be differentiated from science curiosity, science literacy, or scientific reasoning. While the latter represent the ability or willingness to comprehend scientific knowledge, trust in science is more of an attitude toward science and scientists as an authority. Therefore, the observed correlation between trust in science and scientists and believing in conspiracies is expected and fits well in the conspiracy mentality of people who are prone to believe in conspiracy theories. Furthermore, many COVID-19 conspiracies imply that scientists and science are to be blamed for the pandemic (e.g., COVID-19 originated from the science laboratory, COVID-19 vaccine exists but it is kept secret, the real number of infected people is hidden, etc.).

The perceived personal risk was not related to the belief in conspiracies, except for the expected influence of pandemic on the standard of an individual in comparison to others. Participants who expect a higher personal impact from the pandemic believe more in conspiracies.

The regression model explained 42.2% of the individual differences in beliefs in COVID-19 conspiracy theories. Trust in science and scientists and political powerlessness were the strongest predictors, whereas concern of being infected had the weakest contribution in explaining the variance of the criterion. The importance of religion, social dominance, powerlessness, and expected greater influence of pandemic on the standard of an individual were positive predictors, while political self-identification, trust in science and scientists, and concern about being infected were negative predictors, of believing in COVID-19 conspiracies.

Additionally, results confirmed that the relationship between authoritarianism and belief in COVID-19 conspiracy theories was mediated by trust in science and scientists. The relationship between social dominance and belief in conspiracies was also partially mediated by trust in science. This finding is in line with our expectations and shows that in times of prolonged threat, such as the COVID-19 pandemic, trust in science is declining and being replaced with public skepticism as people face the economic consequences (as suggested by Bucchi and Saracino, 2020). The sense of threat caused by COVID-19 might especially have affected those high on RWA and SDO who perceive those in charge as less trustful and not responding properly to the outside danger. As scientists now hold the key to “normality,” this might have resulted in reduced trust in science, which in turn leads to an increase in endorsing conspiracy beliefs. As RWA proved to be more sensitive to contextual changes than SDO (Doty et al., 1991; Duckitt and Fisher, 2003; Castillo et al., 2011), it comes as no surprise that mediation is stronger in this case.

As previously mentioned, believing in conspiracies is related to numerous adverse behaviors which are particularly undesirable in times of pandemic, such as unwillingness to adhere to protective guidelines (Farias and Pilati, 2021; Karić and Mededović, 2021; Soveri et al., 2021). In line with that, compliance with protective measures is related to a similar set of variables. For example, civic attitudes (Roma et al., 2020) and trust in science and scientists (Dohle et al., 2020; Hromatko et al., 2021) are found to be positively related to adherence to COVID-19 protective measures. However, while some previous research, consistent with this study, show that education is negatively related to beliefs in conspiracies (Hornik et al., 2021), some other show that education is not a significant predictor (Hromatko et al., 2021; Karić and Mededović, 2021) or is even negatively related to compliance to protective measures (Roma et al., 2020). These results suggest that the relationship of education with belief in conspiracies and adherence to protective measures is not straightforward. It is for further research to unfold this relationship in more detail.


Strengths and Limitations of the Study

The present study has several strengths, including a large national probabilistic sample and the fact that data were collected after the first wave of the pandemic was over in Croatia, but conspiracy theories were on the rise. Future studies should monitor the trajectory of such beliefs, both regarding their content and the extent to which people believe in them, as well as determinants of such beliefs.

Nevertheless, an important limitation of the study is the online panel sample that could have introduced a selection bias, as only those who own a device and are internet users were able to participate as suggested by the low proportion of the uneducated participants in our sample. Nevertheless, as of the beginning of 2019, almost 80% of Croatians aged between 16 and 74 years used the internet (Eurostat, 2020). That being said, it should also be noted that conspiracy theories are dominantly spreading through the internet (Bessi et al., 2015), which additionally justifies using an online panel. Second, this survey was based on self-report instruments, some of which were first used in this study. Even though some were successfully used in previous studies, e.g., the authoritarianism scale (Bizumic and Duckitt, 2018), the reliability of specific subscales proved to be too low, and hence, we used only the conventionalism subscale as the proxy for authoritarianism as it proved to be the most reliable. Moreover, even in the original study, the internal reliability for a 2-item Conventionalism subscale was far higher (i.e., >0.70) than for two other subscales (Bizumic and Duckitt, 2018). There is a plausible expectation that, in times of uncertainty and collective crises, one way of coping with anxiety and distress for some people may be to turn to more dogmatic, authoritarian views and intolerance toward those who oppose “law and order” (e.g., Merolla et al., 2011). Since conventionalism (i.e., traditionalism) precisely reflects a tendency to keep things as they are and to insist on preserving the status quo, which are values at the core of authoritarianism, we used the conventionalism scale as a proxy of authoritarianism. Although we acknowledge a tripartite nature of the authoritarian orientations we have departed from, we also emphasize that conventionalism in itself can increase the belief in conspiracy theories. There is no doubt that the COVID-19 pandemic has caused a threat to our everyday lives. Hence, believing in conspiracy theories may serve as a coping mechanism in dealing with a shaken social order. When a threat arises, those who insist strongly on traditional values and defend their current way of life find it difficult to cope, so a likely coping mechanism may seem to be to believe that “someone” is trying to disturb the order of things and/or destroy traditional values as a part of a “conspiracy” against traditional morality and social values. This finding is also in line with newer socio-psychological theories of RWA that imply that the three dimensions are distinct (Feldman, 2003; Kreindler, 2005; Jugert and Duckitt, 2009; Duckitt et al., 2010). Some studies already showed that they differentially predict interpersonal behavior, social policy support, and political party support (Duckitt et al., 2010), and the Conventionalism scale proved to be different from the two other dimensions in some previous studies as well (Feldman, 2003; Stenner, 2005). Therefore, our result might complement these findings and imply that conceptualizing authoritarianism as a set of three related, but distinct, ideological attitude dimensions may be more applicable for explaining complex socio-political phenomena than the unidimensional model. Nevertheless, it is theoretically sound to expect that two other dimensions of the RWA syndrome, i.e., authoritarian submission and authoritarian aggression, may also be predictive for believing in CT. These topics are for future studies to explore these relationships more thoroughly.

Conspiracy theories are an ever-existing part of society, but possible ways of fighting against them are still not clear. Results of the study revealed a strong relationship between trust in science and scientists and belief in conspiracy theories and a sense of political powerlessness and belief in conspiracies. Although the correlational nature of this study prevents us from making any causal claims, results suggest that (re)building trust in science and scientists and lowering the sense of political helplessness might help to fight any potentially harmful false beliefs about the pandemic. This path might be especially important for people with high scores in authoritarianism and those with high scores in social dominance. Finally, this study highlights that a personal experience is not highly important for succumbing to irrational beliefs, as proven with a weak contribution of perceived personal risk in explaining CT beliefs.
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FOOTNOTES

1In the original scale these were items 1, 5, 6, and 8. Running the analyses for the present study with the original powerlessness scale and all items included yielded similar results and led to identical conclusions.
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COVID-19 pandemic is a long-lasting process associated with dynamic changes within society and in individual psychological responses. Effective communication of measures by credible sources throughout the epidemic is one of the crucial factors for the containment of the disease, and the official communication about pandemics is straightforwardly directed toward changes in behavior via engagement in (self-)protective measures. Calls for the adherence to these measures are aimed at the general population, but people's reactions to these calls vary depending on, for example, their individual differences in cognitive and emotional responses to the situation. The focus of our study was the general narrative about the epidemic as conveyed by both state officials and media outlets in times of decreased social contacts due to the quarantine, in which relying on these sources of information is even more pivotal. Our aim was to explore the stability of the proposed mediational model during the course of the epidemic in Serbia. In the model, we tested the relationship between perceived credibility of information (PCI) and two types of protective behavior—the actual self-protective behavior (ASPB) and the hypothetical protective behavior (HPB), as well as the potential mediating role of alertness in these relationships time-wise. A cross-sectional study (N = 10,782, female = 79.1%) was being administered daily during the first epidemic wave and in three more 2-week time frames during the second wave. Based on the variability of these measures during the first epidemic wave, three stages of psychological responses were mapped (acute, adaptation, and relaxation stage), which were observed, with some deviations, also in the second wave. The mediational model was relatively robust after the initial few weeks, but the strength of pairwise relationships was more changeable. With both types of protective behaviors, the predictive power of PCI was partially mediated through alertness. This suggests that, while individual differences in cognitive and affective responses are important, so is coherent, focused, and credible communication in all stages of the epidemic, which emphasizes the communality aspect of the social containment of the infection. Our findings can thus be valuable in informing the planning of effective future communication.

Keywords: COVID-19, coronavirus, credibility of information, alertness, self-protective behavior, protective behavior, pandemic stages, cross-sectional


INTRODUCTION

The epidemic of COVID-19 has been seriously affecting people's daily lives (Wang et al., 2020) and continues to do so. It has forced many countries around the world to adopt strict measures to contain the spread of the infection, including restricting social contacts, stopping public life, and keeping people under prolonged lock-downs. Studies conducted during previous epidemics, but also during the current COVID-19 pandemic, have shown that widespread occurrence of an infectious disease is indeed a source of stress (e.g., Cheng and Cheung, 2005; Casagrande et al., 2020; Kavčič et al., 2020; Petzold et al., 2020), not only because of growing concern and fear of the disease, but also because people have to adapt their lives to avoid becoming infected (e.g., Leung et al., 2005b). Moreover, global disease outbreaks are not one-time events, but longer-lasting processes associated with dynamic changes within society. Consequently, emotional and behavioral responses can change dramatically throughout the course of the outbreak, and especially after the occurrence of certain critical events or contextual changes (MHCC, 2012). At the same time, people respond differently to health threats and these individual differences may affect their health behavior (Brewer et al., 2007; Ferrer and Klein, 2015), which is crucial in curbing the spread of the disease.

While the effectiveness of different preventive measures and adherence to them on a population level has been quantitatively studied using mathematical models (e.g., Cacciapaglia et al., 2020; Cot et al., 2021), our focus was on the individual. We therefore focused on how perceptions related to COVID-19 and especially health-protective behavior differed from the confirmation of the first cases in Serbia in March through the official end of the COVID-19 associated state of emergency in May and beyond—until the end of the second epidemic wave in August. Furthermore, as epidemic outbreaks are related to significant and much needed behavioral changes that are only effective if their adoption is widespread (e.g., OECD, 2020), we were interested in whether the perception of the information received about COVID-19 is linked to protective behavior, and what is the role of individual differences in perceptions of the epidemic situation in this relationship.


Credibility of Information

In order for people to behave appropriately and in accordance with the protective measures, each stage of the outbreak and the corresponding responses must be effectively communicated to the general public by both government and health officials, as well as the media (Reynolds and Seeger, 2014). In a situation of total lockdown, reduced social contact and increased risk of infection with the novel coronavirus, unknown to the general public, reliance on information from official sources is even more critical than in a non-crisis period (Austin et al., 2012; Chauhan and Hughes, 2017). From the beginning of the outbreak until its eventual control, but also during the follow-up period when the risk of a repeated outbreak is mitigated, public health authorities are expected to provide timely and accurate information and answers to the news media about the effects of the outbreak (Tumpey et al., 2018; WHO, 2018). These non-disputable facts provide the core of the information environment surrounding an epidemic. Indeed, numerous calls have been made about the importance of effective communication in fighting the infodemic (overflow of information with questionable validity; The Lancet, 2020).

One of the key features of this communication is the perceived credibility of the sources of information. Sources that are perceived as credible are more persuasive (Petty and Brinol, 2008; O'Keefe, 2016), and the credibility of information derives from the expertise and trustworthiness of the source (Van Bavel et al., 2020). Employing credible sources capable of sharing official public health facts has been shown to improve the effectiveness of public health messages in inducing behavioral change during epidemics (Lewandowsky et al., 2013; Greyling et al., 2016; Vijaykumar et al., 2018; Vinck et al., 2019; Van Bavel et al., 2020). In addition, credible information and public health messages from national leaders and health officials are required, and in line with the demands for effective communication, the media are a key factor in promoting healthy behavior (Sandman, 2009; Wakefield et al., 2010).

Due to the changing nature of the threatening event, people's trust in various institutions and information sources can change dynamically during the outbreak. Studies have shown that public support for the government during the H1N1 outbreak in Hong Kong in 2009 decreased over time (e.g., Yeung et al., 2017). Similarly, public trust in institutions in Switzerland decreased during the same outbreak (Bangerter et al., 2012). The trust in government and in medical institutions had a negative effect on anxiety, and at the same time it was found that the negative effect was stronger during the SARS outbreak than during the period thereafter (Cheung and Tse, 2008). A lack of trust in public health officials undermines the credibility of the information provided by officials, which may lead to lower levels of utilization of health services (Alsan and Wanamaker, 2018). In addition, alarming framing aimed at exaggerating the level of danger and intensive reporting in the mass media could trigger fear and hysteria (Van den Bulck and Custers, 2009). This, in turn, may limit the possibilities for mobilizing the public to adopt protective and health promoting behavior (Sherlaw and Raude, 2013). Additionally, negative emotions can also be amplified by prolonged exposure to negative reporting (Brug et al., 2004; Lau et al., 2010). Threatening and blaming discourse, negative allegations and the interference of personal emotions in the risk communication of pandemics undermine appropriate risk communication (Reynolds and Quinn Crouse, 2008). All this is contrary to the objectives of officials and health professionals and the general public interest.

As in many countries worldwide, the state reacted quickly in Serbia, and since mid-March, when the state of emergency was declared, numerous measures have been in force. Throughout this period, COVID-19 has been in the spotlight of coverage in various media. We focused on the official channels of pandemic-related communication, as the official media coverage was constant, relatively homogenized, and independent from the influences that less formal means of communication are subject to. Press conferences were held by appointed members of the crisis staff who informed public about the overall situation in the healthcare system (e.g., resources, designated COVID-19 hospitals, etc.), the official numbers of newly registered and total COVID-19 cases and deaths, both in Serbia and worldwide, as well as new and potential measures. They were broadcast daily during most of the first as well as the part of the second wave. During intermittent periods, press conferences were held a few days apart. Moreover, local and national television and radio stations, newspapers and news portals were, and still are, regularly reporting about coronavirus related numbers, stats, domestic, and international coronavirus-related news. In Serbia too, as is the case worldwide, the COVID-19 pandemic has established its association with every aspect of life, ranging across health, society, the economy, politics, the environment, sports, recitation, arts and culture, the media, innovation, and technology (Parvin et al., 2020). There was almost no news and stories unrelated to the epidemic covered by media outlets, even if dealing with some other, otherwise current topics. As different stages require different measures (WHO, 2018), we focused on the entire duration of the epidemic in Serbia, and examined how credible information sharing at different times could be efficient.



Emotional Responses to Epidemic Situation and Alertness

As with perception of the information received, the extensive literature on past epidemics shows that emotional and behavioral responses change dramatically after the occurrence of certain critical events or after contextual changes, suggesting that these responses fluctuate across situations and over time (Theorell et al., 2005). The high increase in anxiety and similar emotional responses at the very beginning of the outbreak has been reported in studies conducted during the early stages of COVID-19 outbreak worldwide (Erceg et al., 2020; Garcia de Avila et al., 2020; Lep et al., 2020; Moghanibashi-Mansourieh, 2020; Özdin and Bayrak Özdin, 2020; Shevlin et al., 2020; Shiina et al., 2020; Wang et al., 2020). This abrupt increase in psychological distress was also observed during previous epidemics, followed by a decrease in intensity without any changes in the environment. For example, in a multiple-time-point study conducted during 4 weeks of the SARS outbreak in Hong Kong, the fluctuations in the state anxiety of the participants were measured over several points in time (Cheng and Cheung, 2005). The anxiety initially increased sharply and then gradually decreased at subsequent time points. In other words, although the outbreak continued to escalate and the number of deaths was still increasing, people's anxiety was lower at the last assessment than at the previous one. Apart from anxiety, various related perceptions may also be subject to the changes described. Yeung et al. (2017) conducted a longitudinal study during the H1N1 outbreak and found that the perceived severity of H1N1 virus infection and perceived susceptibility to infection decreased as the epidemic progressed, suggesting that the public gradually perceived a lower risk from the H1N1 virus. As the epidemic progresses, the psychological response adapts to the constantly changing circumstances, as with other universally stress-triggering events. When people endure psychological stress, they are usually first alarmed or struck by the occurrence of the dangerous event to which they react with highly intense emotional and behavioral reactions. When this initial impact is over, the next phase is less intense and involves resistance or possible recovery and adaptation in which the new daily routines take place, while the emotions relating to the epidemic are less sharp and dramatic. The last phase can be either exhaustion, burnout, or relaxation (Selye, 1946; Daly and Robinson, 2020).

However, Kiviniemi et al. (2018) emphasize the complex relationships between cognition and affect, especially in the field of health psychology. The concern or fear associated with health problems are often seen as emotional, unidimensional entities, although they can—to some extent—blend affect and cognition. In line with this, worry can be seen as an affect-laden cognitive process which, for example, involves affect occurring because of cognitions about a health problem or behavioral outcome. Therefore, in the present research we did not focus on traditional measures of anxiety, but rather observed the current alertness of the participants. The latter represents a more general pattern of people's cognitive propensity to observe and reflect on an epidemic and emotions that cause distress both in relation to the present moment, such as worry, and to future possibilities, such as fear of infection. Employing a serial cross-sectional design with daily measurements, our aim was to explore the differences in mean levels of perceived credibility of informational sources and alertness over the course of the pandemic, and how both could be utilized in predicting individual behavioral responses.



Individual Responses and Protective Behavior

People's behavior and adherence to protective measures are fundamental factors in containing the disease, at least until the vaccine is available (Reynolds and Quinn Crouse, 2008; WHO, 2008; Tumpey et al., 2018; Van Bavel et al., 2020). Success in containing the spread of infection depends on people's compliance with the measures that may be under the influence of different individual characteristics and responses. Studies investigating factors positively influencing compliance with protective behavior showed an association between emotional and behavioral responses to the epidemics. A study conducted in 2009 during the H1N1 flu epidemic in the United States showed that affective variables, such as self-reported anxiety about the epidemic, mediate the likelihood that respondents will adopt protective behavior (Jones and Salathe, 2009). The results of the study, which included 10 cross-sectional surveys in Hong Kong, also showed a strong association between affective measures (i.e., affective measures of H1N1 risk perception) and adoption of protective behavior compared to cognitive measures of risk perception (Liao et al., 2014). Although this study showed that affective components consistently contribute to the adherence of protective behavior during an epidemic, other studies showed that this association remains positive in the early stages of the epidemic, but is usually not significant in the later stages (Leung et al., 2005a).

Moreover, the frequency of the use of different behavioral strategies during the epidemic changes over time, similar to the changes in emotional responses. During the H1N1 epidemic in Hong Kong various protective behaviors such as the use of facemasks or avoiding touching the face became increasingly less and less prevalent (Yeung et al., 2017). Similarly, during the SARS epidemic in Hong Kong, the practice of personal hygiene first increased and then slightly decreased, while avoidance strategies also increased strongly after the first assessment and then remained constant over time. At the same time, strategies related to the participants' search for information gradually decreased (Cheng and Cheung, 2005). Another study conducted during the initial phase of the SARS outbreak in Hong Kong showed that protective behaviors such as wearing a mask, washing hands, disinfecting at home, avoiding crowded places, and public transport increased significantly at the beginning, but only wearing a mask and washing hands remained at high levels, while a decrease was observed in all other protective behaviors (Lau et al., 2003). A study on public reactions during the early phase and peak of the H1N1 influenza in Greece also showed that during the peak of the pandemic compared to the early phase, participants reported adopting less protective behaviors (washing hands, avoiding crowds, asking a doctor for guidelines, etc.; Karademas et al., 2013). The authors concluded “such findings imply that perceptions, reactions and their relationships may change over the course of an epidemic influenza outbreak and may depend on several factors. Therefore, findings regarding public response at one epidemic phase may not apply to another.” (Karademas et al., 2013, p. 426). If affective responses and protective behavior change dynamically during the epidemic, the question remains whether the relationship between them is stable or does it also change during the epidemic.



The Present Study

In sum, the aim of the present study was to examine the relationship between the perceived credibility of information (PCI), people's alertness, and their engagement in protective behavior over the course of an epidemic. Previous studies have shown that both alertness and perceived credibility are related to protective behavior (e.g., Cheung and Tse, 2008; Liao et al., 2010). However, the credibility of information might be directly related to engagement in protective behavior, or the credibility of information might spark or hinder alertness, which in turn would have an effect on engagement in protective behavior. Based on previous findings about the outbreak of COVID-19 in a culturally similar environment in Slovenia (Lep et al., 2020), where emotional responses to the epidemic were found to be related to the adoption of different protective behaviors, we tested the proposed mediational model and observed its stability over time as the pandemic progressed.

In addition, we also focused on changes in various psychological perceptions and reactions (e.g., participants' alertness, engagement in protective behaviors, and the perceived credibility of the information received) in view of the progression of the pandemic in Serbia, with the aim of gaining an insight into how these factors could be incorporated in policy-making to form interventions that encourage engagement in behaviors aimed at containing the spread of the disease while reducing negative emotional reactions, resulting in a shorter time frame of restrictive measures.




MATERIALS AND METHODS


Sample

A cross-sectional study was conducted during the period of 24 weeks, from March 8th 2020 to August 15th 2020. All participants (N = 10,782, female = 79.1%) were legal adults −18 years old or older, native speakers of Serbo-Croatian language and Serbian residents, recruited via 1ka.si survey application using the Facebook advertising and snowball sampling method. They were between 18 and 92 years old (M = 39.98, SD = 13.31), and of adequate range in terms of educational level and the geographic distribution of population in the country. The sample size varied from day-to-day (between n = 13 and n = 396; 2 days with <10 participants were excluded from the analyses) and on weekly level (between n = 150 and n = 1,368; we excluded 2 weeks with <150 participants). Number of participants per day was larger initially, but it diminished over time when the epidemiological situation in Serbia improved (see Supplementary Table 2). Participants were not reimbursed for participation.



Materials

The presented measures were part of a larger battery of tests used in the research on emotional and behavioral responses relative to trust in different sources of information during the first 48 h after the first confirmed case in Slovenia (Lep et al., 2020). For the present study we assessed alertness, actual self-protective behavior (ASPB) and hypothetical protective behavior (HPB), as well as the PCI about COVID-19 received by different sources. All measures were translated to Serbian by native speakers and, when needed, adapted to the Serbian context of the COVID-19 epidemic. The data on daily numbers of cases and deceased were obtained from the European Center for Disease Prevention and Control (ECDC, 2020).


Perceived Credibility of Information

Perceived credibility of information about the COVID-19 epidemic received from various information sources was measured using six items, rated on a five-point Likert-type scale (ranging from 1—not at all credible to 5—completely credible). The items referred to different available sources of COVID-19 information in the media. Participants were instructed to rate how credible they found the information they received about the coronavirus in the media from the following sources: the representatives of the Ministry of Health, Institute of Public Health of Serbia representatives, Medical chamber representatives, medical doctors, scientists, and journalists. Principal component analysis (PCA) revealed one principal component, which explained 70% of the variance in the dataset with an eigenvalue of 4.22. The reliability analysis indicated that the scale had very high internal consistency (α = 0.92). For complete scale see Supplementary Material.



Alertness

Five sets of two items, adapted from Li et al. (2020), were used to measure perceptions about and emotional responses to the epidemic, and subsequently aggregated into a cognitive-affective construct dubbed alertness. They referred to the degree of worry, fear of contracting the disease, possibility of limiting its spread, perceived severity, and the amount of thinking about the coronavirus both before and after the first confirmed case of the disease in Serbia. Participants rated each item on a six-point Likert-type scale. The scales were customized in accordance with the corresponding item content (e.g., 1—not at all worried, 6—very worried). A PCA run on all 10 items revealed three components explaining in total 74% of the variance in the data set. The first component pertained to the items measuring worry, fear of contracting the disease, perceived severity, and the amount of thinking about the coronavirus after the first confirmed case in Serbia. The third component referred to the same items rated in relation to the time before the first confirmed case in Serbia, while the second component pertained to the items measuring the possibility of containment of the disease, both before and after the first confirmed case. As the analysis showed two mirrored factors pertaining to both cognitive and emotional aspects of arousal, differing only in relation to the time the items referred to, we ran a second PCA on the items that loaded heavily on the first and third component. The analysis revealed two components differing by the time to which the items referred. The first component accounted for 57% of the variance with an eigenvalue of 4.59, and the second accounted for 17% of the variance with an eigenvalue of 1.34. For the purposes of this study, we used the four items comprising the first component, that is—alertness (after the first confirmed case). The scale exhibits very high internal consistency (α = 0.91), a single component explains 78% of the variance, and has an eigenvalue of 3.14. For complete scale see Supplementary Material.



Protective Behavior

To measure protective behavioral responses to the epidemic, we assessed engagement in ASPBs and HPBs. Actual self-protective behavior was measured using 10 items, rated on a three-point scales (with responses: does not apply, partly applies, and totally applies to me). Items were selected according to the guidelines regarding effective self-protective behaviors (e.g., washing hands thoroughly, not touching face, etc.) posted on websites of WHO and Institute of Public Health of Serbia. We have also added several behaviors, which were not labeled as recommended protective or preventive behaviors, but were registered as frequent in the first days of the epidemic (e.g., stockpiling food or medical supplies).

Hypothetical protective behavior was measured using six items, rated on a five-point Likert-type scale (1—I surely wouldn't, 5—I surely would). Items were selected based on recommendations given by the Ministry of Health and Institute of Public Health representatives regarding steps that should be taken if suspecting coronavirus infection (self-isolation, avoiding family members, skipping work, taking care of personal and the hygiene of home, calling and visiting community Health center).

Principal component analysis for the ASPB scale showed one principal component, which accounted for 46% of the variance, with an eigenvalue of 4.59. The scale had good internal consistency (α = 0.86). Principal component analysis of items comprising HPB showed two components: the first pertaining to protective behavior aimed at protecting others, explaining the 40% of the variance with an eigenvalue of 2.42, and the second pertaining to contacting a medical institution accounting for 18% of the variance. Further analysis showed that the answers to questions regarding contacting the medical institution varied based on the official guidelines on what one should do if one suspects they contracted the coronavirus. As the official instructions on whether one should call or visit the community Health center shifted at some point, so did the majority of respondent's answers to these two questions. Thus, these two items were omitted from further analyses. The HPB scale consisting of four items directed at protecting others exhibited medium internal consistency of 0.67, and acceptable (α = 0.71) if one item was excluded (caring for hygiene of oneself and her home). Principal component analysis on 3-item version extracts one principal component accounted for 65% of the variance in the dataset, with an eigenvalue of 1.96. For complete scales see Supplementary Material.




Study Design and Procedure

Data collection for this cross-sectional study was initiated within 48 h after the first confirmed case of COVID-19 in Serbia was publically announced. As we were aiming to capture the relationship between observed variables and its stability through time, the survey was administered daily until the end of the first epidemic wave. This period of data collection lasted 10 weeks, and ended a week after the state of emergency was lifted in Serbia and the number of daily infections dropped significantly (at that time, we also observed a significant drop in the number of people responding to our survey; Supplementary Table 2). After that, the survey was again circulated in three more time frames, each roughly 2 to 3 weeks apart. These time frames were selected to capture significant changes in the progression of the epidemic (i.e., further rise of infections, peak of the second wave, then second improvement of the epidemiological situation).

The survey was hosted on a Slovenian local survey hosting platform 1ka.si that complies with national and European General Data Protection Regulation, guaranteeing participants' anonymity and secure handling of their personal data. We distributed the survey via our personal mailing lists, through colleagues, and using Facebook sharing and advertising.

Participants were firstly informed about the purpose of the study and the conditions of participation. After providing consent to participate, subjects were presented with the battery of tests which comprised scales described in the materials section, as well as scales assessing objective and subjective perception of knowledge about coronavirus, general trust in institutions, sources used for gathering information about the epidemic, and questions about personal general health status which will not be analyzed in this study. After completing the survey, participants provided their demographic information and were finally directed to the end page.




RESULTS


Observed Constructs Over the Course of the Epidemic

For each of the measured variables, we computed daily mean scores. In order to observe more general trends that are less dependent on daily contextual changes, weekly scores were also computed. Both daily and weekly mean scores of the measured constructs are presented graphically in Figures 1–4 (for daily mean scores see also Supplementary Table 2).


[image: Figure 1]
FIGURE 1. Mean perceived credibility of information scores on a (A) daily, and (B) weekly level.
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FIGURE 2. Mean alertness scores on a (A) daily, and (B) weekly level.



[image: Figure 3]
FIGURE 3. Mean reported engagement in actual self-protective behavior on a (A) daily, and (B) weekly level.
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FIGURE 4. Mean reported engagement in hypothetical protective behavior on a (A) daily, and (B) weekly level.



Credibility of Information

Measure of PCI started out around midpoint and was increasing for the first three weeks (see Figure 1B). After that it started to diminish substantially; by week 4 it was back to the initial level and reached its lowest point during the first wave of the outbreak in week 8 (at the end of April). However, during the first wave, the absolute variability was within one point range and the mean daily score of PCI has never fallen below 2.3 out of 5. After the state of emergency was lifted, it remained relatively stable for another 2 weeks, but during the second wave, PCI decreased further.

Looking into day-to-day changes (Figure 1A), we can observe some notable jumps in the mean scores. The first is on March 21st and 22nd, when the number of participants was low in comparison to other days of the survey, and the mean score rises swiftly after that, reaching the highest mean daily score of 3.34 on March 24th. The next drop is observed around March 28th, when the Government of Republic of Serbia centralized the flow of information during the state of emergency (mean score dropped for 0.48 points between March 29th and March 31st). Mean PCI was gradually rising again until April 4th. Until April 16th the mean scores were relatively unstable and after that date, PCI was dropping until the measures were eased in the beginning of May (and the state of emergency was ended shortly after). The lowest daily score during the first wave was observed on May 13th, which was also the only day when the score dropped below 2 out of 5. Daily observations during the second wave are not numerous, but it seems that PCI remained lower than during the first wave as mean weekly scores continued to decrease in comparison to the week when the state of emergency was lifted (MW9 = 2.52, MW12 = 2.30).



Alertness

As with PCI, alertness was also on the rise in the beginning of the epidemic, though mean daily scores were initially higher (above 3.3 out of 6). After alertness scores reached peak on March 24th (M = 4.79), a notable drop in alertness was observed in the last two days of March. Even though two more short-term spikes were observed—the first on April 10th, and the second on April 28th—participants' alertness was generally diminishing since the end of March throughout the end of the first wave (see Figure 2). A notable spike in daily scores was observed when the number of cases started rising again in the beginning of June. During the second wave, a similar pattern was observed: means scores were rising during the first weeks and dropped significantly at the end of the second wave. As we did not collect data for every day during the second wave, we are not sure when the peak was reached, however it seems that mean alertness scores were lower than during the first wave.



Actual Self-Protective Behavior

Reported engagement in ASPB started out at midpoint of the scale (M = 1.54 on March 8th), but then steadily increased until week three when it plateaued (see Figure 3). After that it remained fairly constant for another 4 weeks, when it gradually started to decrease (with daily fluctuations). On a weekly level, one drop was observed around April 21st when the measures were eased for the first time (see Figure 3B). Still, the engagement remained stable after the temporal drop. During the second wave, our results do not point to any significant rise in ASPB, which ultimately dropped below the score 2 out of 3 in week 24. On a daily level, drops of lower magnitude can be observed (e.g., March 28th, April 7th, April 11th, April 15th, April 20th, May 1st), which mostly happened before or during the weekend lockdowns.



Hypothetical Protective Behavior

Conversely to ASPB, reported preparedness to engage in HPB started out relatively high (M = 4.20 on March 9th), and rose further until March 23rd (M = 4.78). The scores were consistently, albeit slowly, dropping after that date with temporal spikes—most notable on April 1st when the daily mean score of HPB peaked at M = 4.82—though the daily average has never fallen below 4.03 on a 5-point scale until the end of the first wave. At the beginning of the second wave, the scores were the lowest (below 4.0 in week 13; M = 3.89); after a surge in week 14, they again remained stable and as with alertness, lower than during the first wave.

Most notable drop in HPB scores was observed from April 16th, reaching a temporal low-point on April 22th at M = 4.43 (when measures were eased for the first time; see Figure 4A). Again, a notable drop was observed on a daily level around March 20th, when the number of daily participants was the lowest. While the scores on a weekly level were consistently dropping throughout the second half of April and in the beginning of May (see Figure 4B), scores on a daily level were relatively volatile in the first half of May. The same volatility can also be observed during the second wave, though less data was collected then.




Relationship Between Variables and the Psychological Phases of the Pandemic in Serbia

While the changes in mean levels of observed constructs are not uniform across variables—they do not rise or decrease in unison, and some are relatively stable—there is some resemblance in their patterns of change. On days when the mean alertness scores were higher, so was the reported engagement in both ASPB (r between daily mean scores = 0.39, p < 0.001) and HPB (r = 0.54, p < 0.001). When mean daily scores of PCI were higher, so were mean scores of alertness (r = 0.52, p < 0.001), ASPB (r = 0.32, p = 0.002), and HPB (r = 0.52, p < 0.001). Furthermore, there was some overlap between both kinds of behaviors (r = 0.51, p < 0.001). We also observed whether the changes in the measured constructs were associated with daily numbers of infected or deceased, but those were notable only for PCI—on days with higher number of infected (r = −0.45, p < 0.001) and deceased (r = −0.51, p < 0.001), the participants perceived the credibility of information as lower. Their engagement in ASPB was slightly higher on days with higher numbers of infected (r = 0.25, p = 0.013), but was unrelated with daily numbers of deceased (r = 0.11, p = 0.271). Similarly, engagement in HPB and alertness were unrelated either to number of infected (rHPB = −0.01, p = 0.936; ralertness = −0.10, p = 0.333) or deceased (rHPB = −0.07, p = 0.475; palertness = −0.09, p = 0.372).

Based on the changes in mean levels of the described variables as well as the external events, we divided the observed time frame into several phases. First, we divided the time until the state of emergency was lifted (which roughly corresponds to the first wave of infections) into three phases. The acute phase (March 8th—March 25th) is characterized by rising alertness, PCI and engagement in both ASPB and HPB and by first confirmed cases (and deaths) of COVID-19 in Serbia and the subsequent spread of the disease and introduction of ever-stricter official measures. During the adaptation phase (March 26th—April 21st) mean scores of alertness and engagement in protective behaviors ceased to rise, but remained fairly stable while the measures remained in effect and people were adapting to the new reality. The last phase, dubbed the relaxation phase (April 22nd—May 9th), could lastly be described by the diminishing number of new cases and eventual loosening of the official measures, while on the psychological level, alertness and PCI, were diminishing and people were engaging less in protective behaviors.

Further phases correspond to our data collection windows, as data was not collected on all days beyond the first wave. Phase four, the latent phase (beginning on May 10th) pertains to the time between the two waves, when the number of cases was comparably low, and the number of measures were relaxed. During this time, all the scores remained relatively low, as people were less alert and reported of lower engagement in ASPB and HPB. During the second wave of infections, the phases largely mirrored those of the first one. The latent phase is followed by the second acute phase (beginning on June 6th). Then, an increase in alertness, engagement in protective behavior, and PCI were observed. While the changes seem to occur over a similar time period (3–4 weeks), they were of a smaller magnitude. The second adaptation phase (June 26th—July 11th) is less clear: while PCI and HPB scores seemed to settle, alertness, and ASPB were more volatile, and larger daily changes were observed. As in the first wave, decreases of all scores were observed as the epidemiological situation improved and people, on the psychological level, entered the second relaxation phase (August 2nd—August 16th).



The Role of Information Credibility and CAB Mediation Models

To explore how PCI is related to ASPB and HSP, two mediation models were tested (see Figure 5)—in both, PCI was a predictor, alertness was the mediator, and either ASPB or HPB were the outcome. Mediation was tested using R package lavaan (Rosseel, 2012) and confidence intervals were assessed using bootstrap. Each model was first tested for the entire study period, following the exploration of week-to-week (in the first wave), and phase-to-phase (throughout the pandemic) stability. We assessed the difference between total and direct effect using an online applet by Lee and Preacher (2013), and effect size was calculated as a simple ratio between indirect and total effects (Jose, 2013).


[image: Figure 5]
FIGURE 5. Proposed mediation models for predicting engagement in actual self-protective behavior (ASPB) and hypothetical protective behavior (HPB).



Actual Self-Protective Behavior

The overall relationship between PCI and ASPB was moderate (see Table 1), and partially mediated by the alertness scores. However, the strength of the relationship varied between weeks and phases of the epidemic (between c = 0.20 and c = 0.47). Predictive power of PCI on ASPB was weak in phase 1 (the acute phase), but higher in phases 3, 5, and 7, when the reported number of infected was lower. In all the phases, the effect was mediated by alertness: between 35% in phase 5 (c = 0.44, c′ = 0.29, 95% CI [0.19, 0.38]), and 65% in phase 2 (c = 0.37, c′ = 0.13, 95% CI [0.10, 0.16]). Overall, PCI and alertness explained almost a half of variability in ASPB scores. See Figure 6 for the graphical representations of results of the mediation analysis for each of the phases and for overall dataset.


Table 1. Mediation analysis results for Actual self-protective behavior (ASPB) credibility-alertness-behavior (CAB) model.
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FIGURE 6. Mediation analysis results for predicting engagement in actual self-protective behavior (ASPB) from perceived credibility of information in (A) the entire duration of measurement and (B–H) in different psychological phases of the epidemic.


Looking into the relationship between variables on a weekly level during the first wave, we can see that the total effect was gradually rising (starting at c = 0.06 in the first week, and rising to c = 0.47 in week 9). The predictive power of PCI on alertness was initially non-significant (a = 0.04, 95% CI [−0.03, 0.10]), while it rose to a = 0.42 (95% CI [0.36, 0.48]) in week 4, and remained relatively unchanged until week 10. During the second wave, the predictive power was lower (between a = 0.25 and a = 0.30), but increased again in the last week of measurement (a = 0.46, 95% CI [0.36, 0.56]). The predictive power of alertness on ASPB was higher and comparably more stable throughout the course of the epidemic (between b = 0.51 and b = 0.68). With the exception of Weeks 1 and 10, when the change in path coefficients due to mediation was non-significant, the direct effect was consistently mediated by alertness.



Hypothetical Protective Behavior

As with ASPB, the total effect of PCI to HPB and the a-path from PCI to alertness were initially weak (c = 0.02, a = 0.04) but they rose to moderate in week 9 (c = 0.27, a = 0.43). On the other hand, the predictive power of alertness in predicting HPB scores was relatively stable, albeit lower than with ASPB (see Table 2). Here, the mediation model accounted for less than a fifth of variability in HPB scores. However, variability of HPB scores was significantly lower in comparison to ASPB. The mediation models for each of the phases and whole duration of the pandemic are presented in Figure 7.


Table 2. Mediation analysis results for Hypothetical protective behavior (HPB) credibility-alertness-behavior (CAB) model.
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FIGURE 7. Mediation analysis results for predicting engagement in hypothetical protective behavior (HPB) from perceived credibility of information in (A) the entire duration of measurement and (B–H) in different psychological phases of the epidemic.


In weeks 1 and 3, the inclusion of alertness fully mediated the PCI-HPB link, and later the relationship was only partly mediated with alertness accounting for between 22 and 60% of the total PCI to HPB effect (note that the differences between c and c′ estimates were not all statistically significant). The mediation model was relatively stable over the proposed phases of the epidemic, however, both direct and total effects were doubled in later phases when comparing to the acute phase (see Table 2).





DISCUSSION

As in over 70 countries worldwide, the state response to COVID-19 outbreak in Serbia was immediate and broad. The first patient with COVID-19 in Serbia was registered on March 6th, and the first official state measures took place on March 15th, when the Serbian government declared the state of emergency, which was merely 4 days after the WHO declared pandemic. This was followed by relatively strict measures: instating the police curfew on March 17th, online schooling, and complete ban on leaving the house for senior citizens over the age of 65 (for an overview of the imposed measures, see Supplementary Table 1). The police curfew lasted on average for 12 consecutive hours on working days, while on weekends it was soon prolonged to 36 and even up to 84 h straight during the Easter weekend. Naturally, media outlets treated the pandemic as breaking news and sustained coverage began even before the first case of COVID-19 was confirmed in Serbia. Consequently, the COVID-19 related news comprised the vast majority of all daily media content. Through frequent official briefings and across various non-governmental informational sources, a myriad of changes to the measures, pleas for action and instructions were communicated to the public. In the present research, we were interested in how the public's perceptions of the information received and their alertness has changed, and how the PCI in different stages of the epidemic was related to actual and HPB.


Psychological and Behavioral Unfolding of the Pandemic

As the pandemic is a lasting event, its progression was interrelated with changes in emotional and cognitive, as well as behavioral responses of the population. The PCI, alertness, and protective behavior, be it actual or hypothetical, was generally rising during the first 3 weeks of the outbreak. Following that rise, alertness, PCI, and reported intention to engage in HPB then gradually decreased over the following weeks, which is in accordance with previous findings regarding psychological responses to an epidemic (e.g., Cheng and Cheung, 2005; Bangerter et al., 2012). However, the scales and rates of decreases varied from close to negligible (HPB) to sizable (alertness and PCI), and are not in close accordance with the number of infections or deaths in a given day. We have to note here, however, that the correlations were observed on a daily level, but the effect of spike in infections or deaths on other constructs could be delayed and might only result in changes after some time, and could not be fully accounted for using a cross-sectional approach. Regardless, the observed patterns of correlations suggest that indeed some other (psychological) factors may also be in play when considering people's responses to the epidemic.

Alertness reached its peak on March 23rd right after the police curfew was prolonged to 12 h, and remained fairly unchanged until March 29th. This is in accordance with previously observed early emotional responses to COVID-19, exhibiting an abrupt increase in negative emotional responses during the first few weeks of the epidemic (Wang et al., 2020). Following this date (March 29th) on which officials announced that the full lockdown might be introduced, the alertness dropped significantly. However, over this and the following few days the mobile subscribers received a text message sent by the National Crisis Headquarters urging them to stay home as “we are coming close to Spanish and Italian scenario.” This was followed by a rapid increase in alertness scores. Although there were two more short-term spikes during the first half and the end of April, alertness was generally decreasing after the end of March, which is a pattern previously registered in studies on emotional responses to epidemics (e.g., Cheng and Cheung, 2005). By the 9th of May, the alertness was reduced to the level observed on the first day of the survey. During the second wave of infections, a similar pattern of changes was observed. In both cases, the observed spike in alertness occurred as the situation worsened, however it plateaued or started decreasing before the number of reported COVID-19 cases spiked in respective waves. This provides additional support for the robustness of the responses to the pandemic, and suggests the proposed psychological phases during the first wave of the epidemic could be mirrored to subsequent waves in terms of alertness.

Despite the obvious psychological pressure, the success of mitigating the spread of the infection depended on peoples' adherence to the measures. Our results indicate that evaluations of engagement in ASPB rose rapidly during the first 3 weeks, that is until the end of March, and remained at the consistent levels throughout the following 4 weeks. Actual self-protective behavior then decreased in the week from April 19th to 26th, which was during the last half of the Easter 84 h long police curfew, and simultaneously with announcements regarding the ease of protective and preventive measures and their actual waiving. However, the decrease in ASPB was then halted and mean scores remained stable until week 11. On the other hand, regarding HPB, initial increase in reported intent to engage in protective behaviors during the first 3 weeks was followed by a decrease in the ratings until the end of the survey. Again, a remarkable drop in HPB was observed during the seventh week (longest lockdown period along with the announcements regarding weaving of measures).

In short, and in line with the previous findings regarding decrease in commitment to various protective behaviors (Lau et al., 2003; Cheng and Cheung, 2005; Karademas et al., 2013; Yeung et al., 2017), people were less ready to adhere to preventive and protective behaviors as the epidemic progressed. Moreover, contextual changes, such as easing of the state protective measures or not being able to leave home for more than 3 days seem to have induced decrease in adherence to both actual and intended behavior. Here, we stress that our data do not allow us to argue if the behavioral change was solely due to one contextual factor or the other, or their combination, and that the changes in adherence to protective behavior were gradual and of a small magnitude. While high adherence to protective behavior could be a result of effective communication and people's high motivation as proposed in literature (e.g., Lewandowsky et al., 2013; Van Bavel et al., 2020), it could also be attributed to strict measures enforced by the government, leaving people very little space for exercising their behavioral differences. It is worth noting, though, that at all time points, individual variability in reported measures was greater than population-level changes over time, suggesting that even if people are mandated to do so, the adherence to measures is influenced by the individual differences.



Perceived Credibility of Information

During an epidemic, public health authorities are expected to provide accurate information about the spread and effects of the outbreak in a timely manner (Tumpey et al., 2018; WHO, 2018). Aiming to persuade the citizens to change their behavior, it is important to note that the sources perceived as credible are also more persuasive (Petty and Brinol, 2008; O'Keefe, 2016). In the present study, PCI increased during the first 3 weeks, and following the peak, reached on March 24th, the PCI started to decrease. Ultimately, at the end of the data collection period in August, the registered mean evaluation of the PCI was even lower than at the beginning of the survey, which is in line with previous findings about the changing dynamic of people's trust in different sources of information during the outbreak of H1N1 in both China and in Switzerland (Bangerter et al., 2012; Yeung et al., 2017).

Moreover, at the end of March, the Serbian government announced centralization of authority over all information related to COVID-19 outbreak, and sent out the previously mentioned text message about the possible approaching of Spanish and Italian scenarios (see Supplementary Table 1). At the same time a journalist was arrested for publishing an alarming report on conditions in one of the health care centers. All the above was followed by a decrease in PCI scores. The lowest evaluations of PCI during the first wave were registered during week eight, between April 26th and May 2nd, when it was announced that the intensity of the state mandated measures will be significantly reduced (i.e., reopening of the majority of small private-owned businesses). Taking these situational and contextual factors into account, it seems that the PCI might not only depend on the source expertise and trustworthiness (Van Bavel et al., 2020), but also on the consistency of the news delivered from different sources. Additionally, perceived reasonableness of the content of the information (e.g., removing state mandated measures abruptly) might have also undermined credibility. However, as we didn't include the measure of perceived reasonableness of the content of the information provided during the epidemic, such a conclusion is to be tested in future studies.



Promoting “Good” Behavior Through Information and Alertness

Besides observing the changes in PCI over time, we also focused on the role of PCI and its relation to intertwined both emotional and cognitive responses of the pandemic, as well as engagement in two forms of protective behavior. To test whether adherence to ASPB and HPB was related to the PCI and whether the relation is mediated by participants' alertness, we tested two mediation models, one for each type of behavior, in various time-periods. The models dubbed as CAB demonstrated relationship between PCI and ASPB was moderate and partly mediated by levels of alertness throughout the outbreak, which is in part supported by previous findings on importance of affective measures in promoting behavioral responses (Jones and Salathe, 2009; Liao et al., 2014). Moreover, as the total effect of PCI was gradually rising, the effect of alertness on ASPB remained fairly constant with the exception of a drop between weeks 1 and 2. This is consistent with some research on the role of cognitive measures (e.g., Liao et al., 2014), but inconsistent with observations by Leung et al. (2005a) who reported a drop in significance of affect-protective behavior link. Our findings might thus point to the fact that the alertness, as measured in the present study, might be more cognitive than an affective construct. Regardless, individual differences in alertness scores were a potent predictor of ASPB. Together with PCI, our mediational model accounted for nearly a half of variability in ASPB scores. This is especially noteworthy when accounting for relatively low degrees of freedom for people to exercise different behavior under state-mandated restrictions.

Furthermore, the cognitive nature of alertness may also be in accordance with a myriad of evidence suggesting that negative emotional arousal, although extensively used through fear appeals in campaigns aimed at inducing health related behavioral change, has limited and at times even counterproductive effects on behavior (Ruiter et al., 2014). On the contrary, credible information was also directly predicting ASPB throughout the epidemic, but especially when the epidemiological situation was better. This finding might be especially useful, as promoting protective behavior in those time periods is especially beneficial in preventing further outbreaks or mitigating their scale and unfolding. However, as some findings point to the fact that the positive effects of preventive measures such as social distancing and lockdown are only observed after 2–5 weeks after introduction (e.g., Cot et al., 2021), people need to consider the temporal focus in assessing the usefulness of the measures and choosing to adhere to them at present (e.g., Shipp and Aeon, 2019), which is not accounted for in our model. To improve it, but also to improve the promotion of protective behavior, it would thus be useful to empirically account for whether people resort to future temporal focused in future studies, and to test how their temporal focus is linked with scores on alertness, PCI, or ASPB.

Similar patterns to those described for ASPB were also observed in the second CAB model, predicting HPB. There, the effect of PCI on alertness was also rising during the progression of the outbreak, while both the alertness-HPB and PCI-HPB remained relatively stable beyond the third week of measurement. Still, the share of explained variance of HPB was lower than in the first CAB model. This might be counter-intuitive, as HPM might be less influenced by state-mandated measures and thus both PCI and alertness might have stronger effects. However, the variability in mean scores of HPB was lower than in ASPB, possibly due to ceiling effect.

While the mediation model was stable starting from the third week of the outbreak, both direct and total effects were doubled from the acute to adaptation phase, suggesting that some time might be needed for people to adapt to the situation and for the relations between variables to be fully established. Furthermore, these observed changes confirm the plausibility of the notion that, though timely and focused credible informing of the public is non-disputable imperative during the whole course of the epidemics (Reynolds and Quinn Crouse, 2008; Reynolds and Seeger, 2014), those messages do not fall on the same psychological ground during different psychological phases of the epidemic. This means that credible sources could take into account stages of psychological response to pandemics in order to effectively communicate mitigation measures. If we only take the overall CAB model, based on all entries regardless of the psychological stage, we can miss important information about the dynamics of relationships between different variables of interest.

In terms of temporal changes in the predictive power of both CAB models, our results deviate slightly from similar study conducted during the first 100 h of the outbreak in Slovenia (Lep et al., 2020), where PCI was found to be significant even in the earliest hours of the outbreak, but still support the importance of credible information throughout the course of pandemic in order to elicit high adherence to protective behaviors. Our results further show support for continued monitoring of various variables throughout the extraordinary events. Again we stress here that pandemics are longer lasting and dynamic events, and it is not surprising that the relationships between variables were not the same at the end of the outbreak when people know the measures, and have experience with the virus, as they were initially when information relayed by the media could be conflicting and ever-changing, when people were adapting to living under lock-down, and trying to assess various aspects of danger.




CONCLUSIONS AND LIMITATIONS

One of the main contributions of the present study is the systematic monitoring of various psychological perceptions and responses throughout the whole epidemic situation in a given country. While some studies are available that aimed at monitoring the unfolding of the COVID-19 outbreak, present study is the only one to our knowledge that comprises the whole duration of the state of the emergency in a single country and two full waves of the outbreak, thus offering information that expand on the findings of similar, albeit shorter studies on the dynamic of people's perceptions and responses (Sibley et al., 2020). Because we started gathering data only 2 days after the first confirmed case and continuing gathering until the end of official measures we had a unique opportunity to track changes in those perceptions and responses as well as their interplay. Such data thus offer a rich insight into what kind of interventions and support may be most useful in different stages of the outbreak. Moreover, as PCI not only proved to be an important predictor in mediation models in all stages of epidemic, but had increasingly stronger effect with the time passing, this suggests that effective communication is not only important in the early stages of the outbreak, but perhaps even more so once people's initial emotional reactions start to decrease. As PCI was relatively highly correlated with ASPB throughout the course of the epidemic, mean PCI scores were lowest after the first wave, when notable drops in ASPB were also observed. Lower ASPB scores could point to objectively lower risk when the epidemiological situation in Serbia improved, but there is no clear reason for PCI scores to drop at that time. In any similar situation in the future, it might thus be beneficial to ensure that PCI remains stable throughout the epidemic, and contributes to population wide adherence to protective measures.

As the study was conducted in Serbia, the results may not be easily generalized to other countries, especially because of the differences in applied governmental measures and people's perceived credibility of various sources. A caution is also warranted considering the content of credible information. Appeals to fear and alarming framing of the information might negatively influence one's awareness (Van den Bulck and Custers, 2009), while reassuring and solution oriented framing might have an opposite effect. All the while, both types of messages might be perceived as credible, which should be controlled for in future research when examining the role PCI has in changing alertness. However, as the dynamic of the observed variables was rather robust and generally in line with literature, we believe the findings on the role of PCI and individual changes in promoting protective behavior might translate to other contexts. The present study, however, only focused on the effects of official channels of pandemic related communication. In future studies, researchers should thus expand their scope and also tackle the potential effects of personal communications and the role of social networks in potential and actual behavior during the pandemic, and how they interact with the official discourse.

Our study also has some limitations in terms of sampling; as the data was collected online, the sample could be biased in terms of age and informational literacy, though it is of adequate range in terms of education of participants and the geographic distribution of population in the country. At the same time, the study design was cross-sectional and one should be cautious when making inferences from the results. As participants differed from day to day, presented results do not represent changes on the individual level, but rather capture broader changes in the society. Moreover, sample sizes varied from day-to-day, but also in different time periods (as time progressed, the recruitment got harder). In later stages of the study, it is also likely that the survey attracted a somewhat biased population (e.g., those who were more worried, more interested in the topic). As the context of the study deviated significantly from normality, measures used were not validated beforehand, which could cause concern in terms of validity. However, measures were used beforehand in Slovenia, where they exhibited adequate psychometric characteristics (Lep et al., 2020), and were tested again to ensure their validity both in terms of culture and situation (various stages of the pandemic). Moreover, the tested model of the observed measures does not disclose any information about possible concurrent relations of these variables with other susceptibilities and conditions developed over the course of time in the first 161 days of epidemic in Serbia. The intensive dynamics of changes in collected data could have been partially shaped by the delayed or cumulated effects of the e.g., mental fatigue for alertness, changes in engagement in protective behaviors due to denial mechanism, wide spreading of conspiracy theories about COVID-19, or simply after recovering from the infection, or avoiding or the decrease of informing about epidemics for perceived credibility. Though this calls for caution in interpreting the results, the mediational model was relatively robust, which indicates that credible communication does indeed contribute to the both types of protective behaviors.

Finally, our research points to some potential areas of future research. As the pandemic on a global level is far from over at the time we write this, the dynamics of people's perceptions and responses in the post-pandemic stage remains to be explored. While our results point to the importance of effective communication when the situation is improving, the question remains as how to effectively communicate relevant information to people about loosening the official measures in a way people will still comply with recommendations about protective behavior and thus prevent further infection waves. In order to address the aforementioned shortcomings of the cross-sectional research approach using self-report questionnaires it could also be beneficial to triangulate different data types and techniques such as self-reports, big data (e.g., activity on social media, media use, data on purchases, and mobility), official records on the spread of the disease, mathematical models derived from such data, web scraping (media content), etc. This would allow to us to consider, for example, the content of the news people rated as more or less credible, and also to validate their reports (e.g., are the reported changes in behavior mirrored in actual behavior). This might be especially interesting as with passing time, people in our sample seem to have accepted the “new normal” and were less prepared to follow any official guidelines, but also less prepared to participate in this type of study, while the data remains crucial for researchers and officials alike. At the same time, anecdotal observations point to the rise of alternative facts, fake news, and conspiracy theories. The fight against misinformation and effective motivation thus remain great challenges for politicians and professionals of various expertise.
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With much unknown about the new coronavirus, the scientific consensus is that human hosts are crucial to its spread and reproduction—the more people behave like regular socializing beings they are, the more likely it is that the virus will propagate. Hence, many nations worldwide have mandated physical-distancing measures. In the current preregistered research, we focus on examining two factors that may help explain differences in adherence to COVID-19 preventive behaviors and policy support across different countries—political orientation and analytic thinking. We positioned our research within the dual-process framework of human reasoning and investigated the role of cognitive reflection, open-minded thinking, and political ideology in determining COVID-19 responsible behavior (physical distancing and maintaining hygiene) and support for restrictive COVID-19 policies on a sample of 12,490 participants from 17 countries. We have not been able to detect substantial relationships of political orientation with preventive behaviors and policy support, and overall found no reliable evidence of politicization, nor polarization regarding the issue. The results of structural equation modeling showed that the inclination towards COVID-19 preventive measures and their endorsement were defined primarily by the tendency of open-minded thinking. Specifically, open-minded thinking was shown to be a predictor of all three criteria—avoiding physical contact, maintaining physical hygiene, and supporting COVID-19 restrictive mitigation policies. Cognitive reflection was predictive of lesser adherence to stricter hygiene and only very weakly predictive of lesser policy support. Furthermore, there was no evidence of these effects varying across political contexts. The mediation analysis suggested a partial mediation effect of COVID-19 conspiracy beliefs on the relationships of open-mindedness and cognitive reflection with physical distancing (but not adherence to stricter hygiene) and COVID-19 policy support, albeit very small and significant primarily due to sample size. There was also no evidence of these effects varying across political contexts. Finally, we have not been able to find strong evidence of political orientation modifying the relationship between analytical thinking and COVID-19 behaviors and policy support, although we explored the pattern of these effects in the US and Canadian samples for exploratory purposes and comparison with other similar studies.

Keywords: COVID-19, open-minded thinking, cognitive reflection, political orientation, preventive behavior, policy support, conspiracy beliefs, cross-national


INTRODUCTION


Public Response to the COVID-19 Pandemic—Preventive Behaviors and Policy Support

The COVID-19 pandemic is a global health crisis affecting all major aspects of human life—political, social, economic, and psychological. Given the lack of any clinically approved antiviral drugs or vaccines at the time when our survey was conducted, the only way of mitigating and controlling the spread of the novel coronavirus was to break the chain of infection. Thus, responsible preventive behaviors guided by reliable information were paramount in combating COVID-19. However, public health response is not uniform, and preventive measures, such as physical distancing, self-isolating, and maintaining good hygiene, can hardly be implemented by coercion alone. Citizens need to understand what is required of them and realize the importance of complying.

Various preventive behaviors against COVID-19 have been identified and advised, such as those summarized by the World Health Organization (2021). Many have been promoted by relevant public health officials and bodies in most countries and incorporated in their COVID-19 policies. Generally, preventive behaviors can be broadly categorized into two types: spatial distancing and stricter hygiene. Although many studies (e.g., Alper et al., 2020; Harper et al., 2020; Plohl and Musil, 2020; Qian and Yahara, 2020; Raude et al., 2020) used composite measures of multiple types of preventive behaviors, several studies demonstrated that spatial distancing and stricter hygiene represent distinct types of preventive behaviors with different correlates (Wismans et al., 2020; van Mulukom et al., 2021).

In addition to these universally advocated preventive behaviors, almost all countries have implemented some type of COVID-19 restrictive policy, ranging from advising work from home to governments enacting full lockdowns. Investigating public support for imposing different restrictions that limit some of the fundamental civil rights for the collective good should provide valuable information. A better understanding of public response is vital for modeling the course of a pandemic and appropriate public health communication. Indeed, epidemiological research has acknowledged the weakness of many traditional mathematical models of infectious diseases in that they generally do not allow for behavioral heterogeneity, which inevitably limits their accuracy and predictive validity (Weston et al., 2018).

Like any behavior, such behavior change is presumed to be influenced by numerous individual, interpersonal, societal, and ecological factors. Research conducted both before (Bish and Michie, 2010; Lunn et al., 2020) and during (e.g., Clark et al., 2020; Earnshaw et al., 2020; Harper et al., 2020; Sabat et al., 2020) this pandemic has explored various sociodemographic, psychological, and contextual determinants of engaging in preventive behavior and support for official public health policies. Although the current crisis sparked the proliferation of social and behavioral science research, much is still unknown about how people respond to the COVID-19 pandemic, including the causes and motives of engaging in health-protective behaviors.

The COVID-19 pandemic is a public health and policy issue, but also a scientific issue, and there is a wide range of factors at play in reasoning about it. Communicating complex medical and scientific concepts to the public is difficult enough without conflicting or unclear messages from government officials and public health advisors, with an abundance of misinformation in the media adding to this complexity. Thus, reasoning and judgment are done in the highly uncertain context of a global pandemic and infodemic, bearing significant psychological loads on individuals.

With regard to the aforementioned, we sought to contribute to social and behavioral science efforts by taking the cognitive science lens to investigate psychological determinants of COVID-19 preventive behavior and policy support, focusing on the role of reasoning and political ideology. Specifically, we positioned our research within the dual-process framework of human reasoning, examining the postulates of classical reasoning account and identity-protective cognition account.



Theoretical Framework—Analytic Thinking Within the Dual-Process Framework of Human Reasoning

The fundamental idea within the influential dual-process framework is that there are two qualitatively different types of processing—autonomous, intuitive (Type 1) processing and typically deliberative and computationally demanding (Type 2) processing achieved by some form of deliberative control (Evans and Stanovich, 2013; Pennycook et al., 2015c). With heavy loading on working memory resources, Type 2 processing is computationally expensive. Consequently, humans often act as “cognitive misers,” typically seeking to avoid resource-demanding processes and defaulting to processing mechanisms of low computational expense (e.g., Kahneman, 2011; Stanovich, 2015). In fact, processing outcomes of both types are often consistent, and, in such cases, heuristic mechanisms of low computational cost are very efficient (Kahneman, 2011; Stanovich et al., 2016). However, they can also result in very different and conflicting outcomes. Because Type 1 processing has not evolved for the fine-grained, deep analysis required by many situations of the modern world, in such cases, a propensity for analytical, computationally demanding thinking may be crucial (Stanovich, 2012). Indeed, in the dual-process literature, conflict detection, and an override of incorrect autonomous responses are deemed as fundamental functions of analytic processing (Evans and Frankish, 2009; Pennycook et al., 2015c; Stanovich et al., 2016).


Classical Reasoning Perspective

From the “classical reasoning” or “reflectionist” perspective (see Pennycook, 2018) deliberative, analytic thinking is viewed to support rational thinking, reasoning, and decision making by overriding incorrect intuitive responses (Pennycook et al., 2015c; Stanovich et al., 2016; for a review of conflict detection in reasoning, see De Neys, 2014). Moreover, a crucial finding within the dual-process framework is that, to think rationally, one has to have the adequate computational capacity (i.e., cognitive ability, intelligence) to respond to the processing requirements and the willingness to engage deliberative reasoning processes (i.e., thinking dispositions that foster thorough and prudent, unbiased thought, and knowledge acquisition) (Stanovich and West, 2000; Stanovich, 2011; Pennycook et al., 2015c).

Within the dual-process framework, numerous measures have been used as indicators of analytic or rational thinking (see for example, Stanovich et al., 2016). Some of the more commonly used are different versions of the cognitive reflection test and open-minded thinking scale (for a review, see Stanovich et al., 2016).

The cognitive reflection test (CRT) was originally designed to measure the ability or disposition to override a predominant intuitive but incorrect response and to engage in further reflection, leading to the correct response (Frederick, 2005). As such, it is assumed to represent a prime measure of overcoming miserly processing, proposed by authors, most prominently by Stanovich et al. (2016). It is one of the most widely used measures of the propensity to engage in analytic thinking and has proved to be a potent predictor of performance on various kinds of reasoning (e.g., Lesage et al., 2013; Sirota et al., 2014; Pennycook et al., 2017) and decision-making tasks (e.g., Frederick, 2005; Cokely and Kelley, 2009; Oechssler et al., 2009; Koehler and James, 2010; Hoppe and Kusterer, 2011), with its predictive effect proven stronger than intelligence and executive functioning measures on a wide range of these tasks (Toplak et al., 2011, 2014; see also Trippas et al., 2015). Moreover, cognitive reflection has been associated with a broad range of beliefs and behaviors in everyday life, such as paranormal disbelief, utilitarian moral judgment, science understanding, and smartphone use, to name a few (see Pennycook et al., 2015b for a review). In fact, its predictive potency may derive from the fact that it happens to tap both aspects of Type 2 processing—the ability and disposition to engage in analytic thinking (Toplak et al., 2011; Campitelli and Gerrans, 2014; Pennycook and Ross, 2016; but see also Szaszi et al., 2017; Erceg et al., 2020a for a further discussion).

The dispositional tendency of actively open-minded thinking is one of the thinking dispositions deemed specifically relevant to rational thinking (Baron, 1985, 2019; Stanovich et al., 2016). Unlike the CRT, a primarily maximal performance measure, open-minded thinking is a self-reported measure of the tendency of recognizing the limitations of one's own knowledge (especially in relation to others) and openness to new information and knowledge as opposed to arrogance about one's own knowledge and intellectual abilities (Alfano et al., 2017). Thus, it is a (typical performance) indicator of the willingness to initiate an override and engage deliberative reasoning processes. It should be mentioned that there are different versions of the scales intended to measure the tendency of open-minded thinking (comprising different dimensions of the construct), which vary between six, seven (e.g., Haran et al., 2013; Alfano et al., 2017), up to 41 items (Stanovich and West, 2007).

Research shows that the two indicators of analytic thinking, CRT, and open-mindedness, are positively correlated, typically in the range 0.2–0.3 (Haran et al., 2013; Toplak et al., 2014; Szaszi et al., 2017; Svedholm-Häkkinen and Lindeman, 2018; Bronstein et al., 2019; McPhetres et al., 2021). Similar to CRT, open-mindedness is associated with lower susceptibility to biases in reasoning and decision-making tasks (e.g., Sá et al., 1999; West et al., 2008; Toplak et al., 2011; Heijltjes et al., 2014; Svedholm-Häkkinen and Lindeman, 2018).

Moreover, a growing body of evidence has linked these two as well as other indicators of analytic reasoning with various beneficial psychological and behavioral outcomes. For example, analytic, cognitively sophisticated individuals exhibit more discerning social media use (Mosleh et al., 2021); they are less prone to various unfounded, epistemically suspect beliefs (Pennycook et al., 2015b), the so-called pseudo-profound bullshit (Pennycook et al., 2015a), and fake news (Bronstein et al., 2019; Pennycook and Rand, 2019), as well as religious beliefs (Pennycook et al., 2014, 2020a). There is also some evidence suggesting that activation of analytic thinking can lead to a higher endorsement of (some domains of) secular belief (Hudiyana et al., 2019). In addition, recent research has indicated that individuals more prone to analytic thinking are also more likely to form or adhere to scientifically founded beliefs (Pennycook et al., 2020a; McPhetres et al., 2021).

Individual differences in analytic thinking are also reflected in the health domain, specifically health-related attitudes and behaviors. Analytically sophisticated individuals (i.e., those characterized by higher cognitive reflection and open-mindedness) are generally less inclined to complementary and alternative forms of medical treatment and to believe in their effectiveness (Browne et al., 2015; Svedholm-Häkkinen and Lindeman, 2018; McPhetres et al., 2021).

Initial findings on the relationship between different indicators of analytic thinking and responsible behaviors in the context of COVID-19 are somewhat mixed.

Regarding the role of cognitive reflection, while some researchers found a negative predictive effect of cognitive reflection on preventive behavior (Thoma et al., 2021), others found a negative effect of cognitive intuition on responsible behavior (Teovanović et al., 2021), yet others did not detect an effect (although it negatively predicted conspiracy beliefs; Alper et al., 2020) or showed that the effect of cognitive reflection is fully mediated by unfounded beliefs (Erceg et al., 2020b; Stanley et al., 2020).

As for open-minded thinking, Thoma et al. (2021) found it did not predict reported preventive behavior, but the results of Erceg et al. (2020b) indicate that the effect of actively open-minded thinking on responsible behavior is mediated by unfounded beliefs.

Here, we present the results in more detail.

Erceg et al. (2020b) used several indicators of analytic thinking, i.e., the CRT and three thinking dispositions—actively open-minded thinking, faith in intuition, and science curiosity. Zero-order correlations showed that cognitive reflection, actively open-minded thinking, and science curiosity were associated with less unfounded COVID-19 beliefs and higher knowledge. Conversely, faith in intuition was related to more unfounded beliefs and worse COVID-19 knowledge. Furthermore, out of the aforementioned variables, only actively open-minded thinking and science curiosity were associated with responsible behavior (avoiding physical contact, washing hands, avoiding going out, and coughing and sneezing in the elbow). Within an SEM model, among those variables, only science curiosity emerged as a direct predictor of COVID-19 responsible behavior once other measures were controlled for. Additionally, the authors found that faith in intuition positively and cognitive reflection and actively open-minded thinking negatively predicted COVID-19 unfounded beliefs, while the effect of science curiosity was non-significant. Moreover, unfounded beliefs predicted less responsible behavior and mediated the effects of cognitive reflection, actively open-minded thinking, and faith in intuition on responsible behavior.

Alper et al. (2020) found that higher faith in intuition, generic conspiracy beliefs, and a lower level of cognitive reflection predicted COVID-19 conspiracy beliefs. On the other hand, they did not detect the predictive effects of any of these variables on adherence to preventive measures.

Thoma et al. (2021) found that tendency toward cognitive failures (a self-report measure of the tendency of lapses of attention, memory, and cognition in everyday life) and actively open-minded thinking did not predict reported preventive behavior. Lower understanding of the infection and transmission mechanism of COVID-19, a higher risk-taking tendency and higher cognitive reflection predicted adopting fewer preventive behaviors while more concern predicted adopting more of the preventive behaviors.

Teovanović et al. (2021) found that, in addition to COVID-19 conspiracy beliefs predicting engaging in pseudoscientific practices, lower adherence to COVID-19 guidelines, and unwillingness to get vaccinated, cognitive intuition (calculated as a mean of intuitive responses on the CRT) predicted only lesser adherence to COVID-19 guidelines. Furthermore, overestimation of COVID-19-related knowledge predicted lesser adherence to COVID-19 guidelines but also lesser engagement in pseudoscientific practices, while cognitive biases predicted greater use of pseudoscientific practices but also greater adherence to COVID-19 guidelines and willingness to get vaccinated.

Stanley et al. (2020) found significant indirect effects of CRT performance on distancing and hand-washing behaviors, with cognitively reflective individuals being more likely to believe the pandemic was a hoax and consequently less likely to engage in distancing and hand-washing behaviors. In addition, CRT did not exhibit any direct effects on physical distancing and handwashing.

Swami and Barron (2020) also tested and confirmed a mediation model in which conspiracy beliefs mediated the relationship between analytic thinking (indexed by scores on the analytic thinking subscale of the Rational/Experiential Multimodal Inventory) and compliance with mandated distancing measures. Specifically, they found that greater analytic thinking was directly associated with physical distancing behavior that was mandated in the UK in early April 2020, as well as indirectly via lower COVID-19 conspiracy beliefs.

When considering these results, one has to keep in mind that the studies were conducted in March and April 2020 in different countries during the first wave of the COVID-19 pandemic. Thus, some of the differences in the findings between studies may be due to differences in the specific policies and restrictions in place at the time of data collection. To sum up, despite somewhat mixed results, a few of the studies provide evidence that the relationship between analytical thinking and COVID-19 preventive behavior or intentions could be explained by COVID-19 conspiracy beliefs (Stanley et al., 2020; Swami and Barron, 2020) and similar unfounded beliefs (Erceg et al., 2020b). Such links between COVID-19 conspiracy beliefs and cognitive processing are in line with previous findings on the importance of cognitive factors in explaining conspiracy beliefs in general, with different indicators of cognitive proficiency being generally associated with reduced conspiratorial ideation (Oliver and Wood, 2014a,b; Swami et al., 2014, 2017; Stanovich et al., 2016; Van Prooijen, 2017; Georgiou et al., 2019). We further outline the role of conspiracy beliefs within the dual-process framework in the following section.


Conspiracy Beliefs as Contaminated Mindware

In addition to adequate computational power and willingness to engage deliberative reasoning processes, Stanovich et al. (2016) stress that procedural and declarative knowledge is required for successful Type 2 override. Stanovich (e.g., Stanovich, 2011; Stanovich et al., 2016) adopted the term “mindware” to refer to these knowledge structures, strategies, rules, and belief bases. However, various thinking problems can arise related to mindware—even if the first two prerequisites are satisfied, lack, or inaccessibility of appropriate mindware, or having one that is contaminated can inhibit reasoning processes and hinder rational thought (Stanovich et al., 2016).

The tendency toward conspiracy beliefs generally reflects the inclination of an individual to attribute the causes of various events or phenomena to conspiracies secretly plotted by individuals or groups of powerful people with predominantly sinister intentions (Douglas and Sutton, 2008; Bruder et al., 2013). Although some conspiracies may turn out to be true, they generally lack evidential support and resist falsification (Sutton and Douglas, 2014). Quintessentially, conspiracy beliefs bear the “unnecessary assumption of conspiracy when other explanations are more probable” (Aaronovitch, 2009, p. 5) and represent an important domain of contaminated mindware (Stanovich et al., 2016; Rizeq et al., 2021).

It has been well-documented that endorsement of specific conspiracy theories is associated with greater beliefs in other conspiracy theories (Goertzel, 1994; Swami et al., 2010; Lewandowsky et al., 2013; Majima, 2015), even when conspiracy theories themselves are contradictory (Wood et al., 2012). This speaks to the notion of a general disposition toward conspiracist ideation, i.e., a conspiracy mentality (Imhoff and Bruder, 2014). As an explanation of the pervasiveness of conspiratorial thinking and the allure of various conspiracy theories, Oliver and Wood (2014a) postulated two psychological predispositions underlying conspiratorial ideation – attributing intentionality to unseen others and the tendency for melodramatic narratives when faced with important events that require explanation. These resonate well with the proposed “fundamental computational biases” of Stanovich in human cognition (Stanovich, 2003), specifically with the human proclivity to infer intentionality and to rely on a narrative mode of thought.

Not surprisingly, the rapid spread of the COVID-19 and the global crisis produced laid fertile ground for the mass proliferation of various COVID-19-related conspiracies. In the state of global emergency, adverse outcomes beyond an individual, such as vaccination resistance that can lead to devastating collective consequences, are particularly worrying. Indeed, previous research suggested that conspiracy beliefs are related to unwarranted health behavior, such as vaccination refusal, medical treatment non-adherence, and alternative medicine use (Bogart et al., 2010; Grebe and Nattrass, 2012; Jolley and Douglas, 2014; Oliver and Wood, 2014b). Furthermore, initial evidence in the context of the COVID-19 pandemic suggests that belief in conspiracy theories undermines engagement in preventive behaviors and support for public health policies (Erceg et al., 2020b; Imhoff and Lamberty, 2020; Plohl and Musil, 2020; Stanley et al., 2020; Swami and Barron, 2020; Pavela Banai et al., 2021). However, Alper et al. (2020) did not find any evidence of the association between COVID-19 conspiracy beliefs and preventive measures. In fact, a recent systematic review (van Mulukom et al., 2021) has revealed that the type of preventive behavior measure matters. In the case of general measures of preventive behavior (measures that combine hygiene, distancing, and/or mask-wearing), COVID conspiracy beliefs were negatively associated with self-reported adherence to behavioral guidelines in most studies and across different countries. However, in the case of separate measures of hygiene and distancing, studies from the USA and Europe mainly (although not all) indicate a negative association of conspiracy beliefs (general or COVID-19) with distancing but not with hygiene guidelines (van Mulukom et al., 2021). Longitudinal studies also point to similar findings. Bierwiaczonek et al. (2020) found that overall conspiracy beliefs generally decreased, and distancing behavior increased over time, with individuals endorsing more conspiracy beliefs at the beginning of the crisis, exhibiting the lowest increase of distancing behavior. Pummerer et al. (2021) detected the adverse effect of conspiracy beliefs on distancing, but not hygiene behaviors. Inevitably, this issue warrants further investigation.

Theoretically and empirically, computational power, willingness to engage deliberative reasoning processes, and mindware are unavoidably intertwined (Stanovich et al., 2016). With regard to the indicators of analytic thinking, the presence of contaminated conspiratorial mindware has been shown to correlate negatively (weak to moderate correlations) with cognitive reflection (Stanovich et al., 2016; Van Prooijen, 2017; Pennycook et al., 2020a) and open-mindedness (Swami et al., 2014; Stanovich et al., 2016; Pennycook et al., 2020a). In the context of the coronavirus pandemic, initial findings confirm that analytically sophisticated individuals are less prone to believe various misinformation and pseudoscientific practices regarding coronavirus prevention and treatment, including fake news and conspiracy theories about its nature and origin (Alper et al., 2020; Čavojová et al., 2020; Erceg et al., 2020b; Pennycook et al., 2020b, 2021; Stanley et al., 2020; Teovanović et al., 2021). Furthermore, indicators of analytic thinking have shown to be significant and relatively strong negative predictors of various misperceptions and unfounded beliefs and knowledge about COVID-19 (Čavojová et al., 2020; Erceg et al., 2020b; Stanley et al., 2020; Swami and Barron, 2020; Pennycook et al., 2021). Overall, described patterns of associations between analytic thinking, conspiracy beliefs, and COVID-19 protective behavior further suggest the possibility of endorsement of conspiracy beliefs mediating the negative relation between analytic thinking and responsible behavior. However, such a hypothesis has been investigated and confirmed only in a few studies and warrants further research (Erceg et al., 2020b; Stanley et al., 2020; Swami and Barron, 2020).




Motivated Reasoning—A Case for Politicization of the Crisis

In addition to being cognitive misers, humans are also “motivated reasoners” in the sense that they perceive and process information directed by certain motives or goals (Kunda, 1990; Taber and Lodge, 2006; Leeper and Slothuus, 2014). More often than not, our reasoning is directed by some goals other than accuracy (Kunda, 1990; Taber and Lodge, 2006). Namely, we are often motivated to maintain and support our existing conceptions and beliefs using any of the many processes by which we explain new inconsistent information we encounter, which is in contrast to the classical notions of rational updating (Kunda, 1990; Taber and Lodge, 2006).

Some of the most common sources of directional motivated reasoning are political ideology and partisanship, and issue-related prior opinions (Taber and Lodge, 2006; Bolsen et al., 2014; Leeper and Slothuus, 2014). Indeed, in Western societies (primarily in the US and Europe), there is an ideological polarization of the public on a number of political as well as scientific issues, such as climate change, gun policy, nuclear power, and immigration (Pew Research Center, 2018a,b; Simmons et al., 2018), and it persists despite scientific consensus on many of these contentious issues (Kahan et al., 2011; Lewandowsky et al., 2012). Moreover, research has shown that ideology and partisanship influence information processing and reasoning and judgment of information on some contested issues, e.g., embryonic stem cell research, affirmative action, gun control, capital punishment, climate change (Lord et al., 1979; Nisbet, 2005; Taber and Lodge, 2006; Ho et al., 2008; Hart and Nisbet, 2012; Bolsen and Druckman, 2018).

Since the beginning of the current crisis, political ideology and partisanship have been some of the most salient apparent sources of disagreement on COVID-19 issues. Probably, the most prominent examples of conservative and right-leaning leaders downplaying the severity of the outbreak, attacking experts, and resisting physical distancing are Donald Trump and Jair Bolsonaro. There is some initial evidence of the politicization of the crisis—for example, a Pew poll from March 2020 found that 59% of Democrats vs. 33% of Republicans perceived COVID-19 to be a major threat to the health of the U.S. population (see also Pew Research Center, 2020a,b; Saad, 2020). Being a global crisis and requiring action from political leaders around the world, opinions, policies, and actions regarding COVID-19 may have, indeed, become linked to political identities, thus acting as an important identity marker or symbol, differentiating right-leaning individuals from the left-leaning ones, at least in some countries. This would be in line with the findings suggesting that individuals are more persuaded by policy experts perceived to hold congenial values and cultural outlooks to their own (Kahan et al., 2010a, 2011).

On the other hand, society generally accepts scientific findings, and, in the absence of cultural or social divisions, citizens generally do form beliefs in accordance with the best available evidence (Kahan et al., 2017). Thus, for example, the public is not polarized about the usefulness of antibiotics in treating bacterial infections, the health risks associated with obesity, etc. The same may be true of attitudes and behaviors regarding the COVID-19 coronavirus pandemic, at least in some countries. Namely, in health crises, people are more likely to trust medical experts than politicians (Albertson and Gadarian, 2015). Also, it is possible that a situation in which individuals feel that they are jointly faced with the same risk may trigger a sense of shared destiny (Van Bavel et al., 2020). The consequent common identity in a global catastrophe situation could, in some way, put ideological differences in the background (Gaertner and Dovidio, 2012; Vezzali et al., 2015; Schellhaas and Dovidio, 2016).

The findings so far regarding the role of political identity in the context of COVID-19 preventive behavior and policy support are mixed. It seems they differ by country (political context) and the stage of the pandemic, whether political identity is operationalized by party affiliation, last voting preference, or political orientation, as well as concrete COVID-19 psychological reaction or behavior.

For example, Harper et al. (2020) conducted a study in the UK at the end of March 2020 and did not find a self-reported measure of political orientation to correlate with behavior change in response to the pandemic (i.e., engaging with WHO-recommended behaviors) or with fear of the novel coronavirus, despite a generally polarized nature of the UK political landscape. Moreover, political orientation did not predict engagement with WHO-recommended behaviors after controlling for fear of the virus (Harper et al., 2020).

However, studies conducted primarily in the US and Canada (regardless of the operationalization of political identity) point to the politicization and public polarization. For example, Pennycook et al. (2021) found that conservativism (a mean of social and economic dimensions), at the end of March 2020, was associated with COVID-19 misperceptions in the US, Canada, and the UK, and the association was greater in the US than in the UK. This pattern was evident for perceptions of COVID-19 risk and behavior change intentions as well. Kerr et al. (2021) investigated the extent of the polarization among the US public across two national studies. The first study conducted in March showed that liberals (compared with conservatives) perceived higher risk, exhibited less trust in politicians to effectively handle the pandemic and more trust of medical experts, such as the WHO, and reported engaging in more health-protective actions. Results of the following study in April 2020 replicated these results when considering partisanship, rather than political ideology.

Overall, increasing evidence suggests that, in the US, Republicans and conservatives tend to express less concern or perceive a lower risk of coronavirus, and are less prone to increased responsible behavior (hygiene and physical distancing) than Democrats and liberals (Allcott et al., 2020; Calvillo et al., 2020; Pickup et al., 2020; Rothgerber et al., 2020; Conway et al., 2021; Kushner Gadarian et al., 2021; Pennycook et al., 2021). In addition, Republicans and conservatives are less accurate at discerning between real and fake news and less likely to share the news with accurate coronavirus content than Democrats or liberals (Calvillo et al., 2020; Pennycook et al., 2020b). In line with this, US studies examining objective indicators, such as GPS location data, Google searches, debit card transactions, provide additional support by showing a higher reduction in mobility in counties and states with lower Republican vote shares (Allcott et al., 2020; Andersen, 2020; Barrios and Hochberg, 2020; Engle et al., 2020; Gollwitzer et al., 2020; Painter and Qiu, 2021).


Identity—Protective Cognition Account of Motivated Reasoning

Following the outlined theoretical review, the question of the role of analytic thinking in motivated reasoning arises. One account that has gained significant traction is the identity-protective cognition account (also called “Motivated System 2 Reasoning”), and it postulates that engaging analytic thinking exacerbates motivated reasoning (Kahan, 2013, 2017b). Namely, individuals engage in deliberation and use their cognitive capacities to secure, protect, and defend their (often political) identities and their preexisting beliefs (Kahan et al., 2007; Drummond and Fischhoff, 2017). This can, in turn, lead individuals to become further entrenched in what they already believe, and, consequently, to polarization over contested issues that convey special meaning for opposing groups (i.e., have particular significance for their interests, status, or commitments) to which they belong or have an affinity to (Kahan, 2017a). By this account, individuals equipped with the most proficient Type 2 reasoning capacities end up most polarized. Thus, the identity-protective cognition account is in direct contrast to the classical reasoning account, which presumes that deliberation facilitates accurate belief formation and not ideological or partisan bias.

There is evidence that political polarization about contentious scientific issues and other facts that admit of empirical inquiry is actually greater among individuals who are more reflective (Kahan, 2013), numerical (Kahan et al., 2017), actively open-minded (Kahan and Corbin, 2016; Baron, 2017), and scientifically literate (Hamilton et al., 2012; Kahan et al., 2012; Bolsen et al., 2015; Drummond and Fischhoff, 2017; Motta, 2018; Sarathchandra et al., 2018). On the other hand, some recent findings have supported the classical reasoning account over the identity-protective account by showing that more analytical individuals (indexed by CRT) are less susceptible to false news, whether or not they are consistent with their political ideology (Pennycook and Rand, 2019; Bago et al., 2020).

In the context of the current crisis, a few studies investigated the effect of analytic thinking together with the effect of political ideology on COVID-19 preventive behaviors (Alper et al., 2020; Erceg et al., 2020b; Stanley et al., 2020; Pennycook et al., 2021; Thoma et al., 2021). Most did not particularly focus on the role of political ideology. Alper et al. (2020), Erceg et al. (2020b), Thoma et al. (2021), and Stanley et al. (2020), measured indicators of analytic thinking (actively opened-minded thinking, faith in intuition, science curiosity, cognitive failures tendency, and CRT) along with a left-right and liberal-conservative political orientation, but only briefly reported on the results (and the latter only in their Supplementary Materials). Thoma et al. (2021) found that political leaning was practically uncorrelated with all of their predictor (except actively open-minded thinking, r = 0.26) or outcome (preventive behaviors) measures and did not investigate it any further. Stanley et al. (2020) showed that political and economic conservativism was significantly positively correlated with COVID-19 hoax belief and negatively with distancing behavior but unrelated to handwashing and a number of helping behaviors (also, CRT performance was negatively associated with both political measures). Erceg et al. (2020b) treated political orientation as a control variable and found that right/conservative leaning was predictive of COVID-19 unfounded beliefs, but not of COVID-19 responsible behavior, while Alper et al. (2020) found it was not predictive in either case.

Crucially, only Pennycook et al. (2021) aimed to examine the interactions of these variables in a two-wave study conducted in March and December 2020 in the US, Canada, and the UK. Firstly, they found that polarization was greater in the US than in Canada and the UK, with political conservatism in the US strongly related to weaker mitigation behaviors (regarding hygiene and physical distancing), lower COVID-19 risk perceptions, and greater misperceptions (and stronger vaccination hesitancy, measured only in the second wave). Overall, cognitive sophistication [composite of the CRT performance, numeracy, bullshit receptivity (reverse-scored), and basic science knowledge] was consistently negatively correlated with misperceptions across time, countries, and political lines (whether political ideology as a combined social and fiscal conservatism or partisan identification). On the other hand, cognitive sophistication was not a strong or consistent predictor of COVID-19 risk perceptions or behavior change intentions.

But, moreover, they focused on the interaction of political ideology and cognitive sophistication, which they tested in both waves. In the first wave, they found no evidence for an interaction between ideology and cognitive sophistication in predicting COVID-19 misperceptions, COVID-19 risk perceptions, and behavior change intentions. Thus, contrary to the identity-protective cognition account, the result showed that cognitive sophistication was a better predictor of misperceptions than political ideology in all three countries, with the absence of any interaction. On the other hand, in the US and Canada, only political ideology, i.e., conservativism, significantly predicted weaker engagement in mitigation behaviors.

In the second wave, in the US sample, interestingly, they detected significant interactions of political partisanship and cognitive sophistication for COVID-19 misperceptions, risk perceptions, and behavior change intentions (but not for vaccination intentions). When they zoomed in on the correlation between cognitive sophistication and these measures separately for strong Democrats and strong Republicans, they found that, although cognitive sophistication was associated with decreased misperceptions for both groups, this association was notably weaker for Republicans compared with Democrats. What is more, risk perceptions and behavior intentions were positively correlated with cognitive sophistication among strong Democrats but nominally negatively (albeit not significantly) correlated with cognitive sophistication among strong Republicans, indicating that polarization seems to widen between partisans with the rise of their reasoning skills. Although this is in line with the identity-protective cognition account, when the authors controlled for liberal and conservative media trust (and their interactions with cognitive sophistication), partisan identification no longer interacted with cognitive sophistication in predicting misperceptions, vaccination intentions, or mitigation behaviors, although it did remain significant for risk perceptions.

Given these initial findings, the question of the role of analytic thinking in motivated reasoning remains open to debate.




The Present Study

We aim to explore the psychological determinants of COVID-19 (self-reported) responsible behavior and policy support, focusing on cognitive and sociopolitical factors, thus seeking to contribute to the emerging discussion with insights within the dual-process framework of human reasoning, and testing the postulates of the identity-protective cognition account and the classical reasoning account.

Specifically, in this study, we examine1:

(RQ1) whether political orientation predicts adherence to COVID-19 preventive behaviors and policy support and whether this relationship varies across countries.

Since previous results regarding the relationship between political identity and COVID-19 preventive behavior differed for different countries, we expected to detect a degree of variability in this relationship across countries. Based on some initial findings, we tested the hypothesis that COVID-19 has become a politically divisive topic in some countries, which is reflected in relation between political ideology and COVID-19 preventive behaviors and policy support. Moreover, since political ideology can have different meanings in different countries, we expected to be able to differentiate between three groups of countries—countries where a positive correlation between right-leaning orientation and COVID-19 policy support would emerge; countries where this relationship would be in the opposite (negative) direction, and countries where these phenomena would be uncorrelated (suggesting the COVID-19 issue is not politicized).

(RQ2) whether analytic thinking predicts adherence to COVID-19 preventive behaviors and policy support and whether this relationship varies across political contexts.

Here, we wanted to first test the main effect of analytical thinking on adherence to preventive measures and policy support, the hypothesis being that analytical thinking (cognitive reflection and open-mindedness) should aid deliberation about COVID-19 and lead to scientifically backed reasoning and adherence to preventive measures. Also, we wanted to explore whether this relationship differs across political contexts. Specifically, we wanted to investigate if the effect of analytical thinking on the three outcome measures would be different in countries where a positive correlation between right-leaning orientation and COVID-19 policy support would have emerged vs. countries where this relationship would have been in the opposite (negative) direction, as well as countries where no such relationship existed (indicating that the pandemic has not been politicized).

(RQ3) whether the effect of analytic thinking on adherence to COVID-19 preventive behaviors and policy support is mediated by conspiracy beliefs and whether this relationship varies across political contexts.

Contaminated mindware, i.e., endorsement of COVID-19 conspiracy theories, is hypothesized to mediate the relationship between analytic thinking and adherence to preventive behaviors and policy support. Additionally, this effect could vary across political contexts, being more pronounced in countries where COVID-19 has been politicized—i.e., a group of countries where right-leaning orientation would be associated with COVID-19 policy support and countries where left-leaning orientation would be associated with COVID-19 policy support vs. countries where no such link existed (indicating that the pandemic has not been politicized).

(RQ4) whether political orientation moderates the relationship between analytic thinking and adherence to COVID-19 preventive behaviors and policy support and whether this relationship varies across political contexts.

Put differently, we aimed to investigate whether analytic thinking leads to scientifically recommended preventive behavior overall (in line with the classical reasoning approach), or whether it is primarily used to support motivated reasoning, leading to politically polarized behavior (in line with the identity-protective cognition account). Here, we first planned to test the potential interaction between analytic thinking and individual-level political orientation. In addition, we wanted to investigate if the possible interaction effects differ on the contextual level—whether the direction of the interaction would be different in countries where a positive correlation between right-leaning orientation and COVID-19 policy support would have emerged vs. countries where this relation would have been in the opposite (negative) direction.



MATERIALS AND METHODS



Participants and Data Collection

Data used in this study were collected within the scope of the “International Collaboration on Social and Moral Psychology of COVID-19,”2 whose initiators launched an open call for international collaborators via social media in April 2020. They asked each interested team to collect data from at least 500 participants, representative with respect to age and gender, in their own country. The core team of the project created a survey in English approved by the University of Kent ethics committee.

Data collection was conducted online in 67 countries/regions during April and May 2020, with national teams of each country, including the authors of the present study, translating the questionnaire (a forward–backward method), and administering it to the participants, in most cases with the help of local paneling companies. Such data were gathered to create an overarching database that was used as a source for this study. Overall, the initial sample included 51,717 participants from countries from all the continents (except for Antarctica), with some overrepresented (e.g., from the Americas and Europe) while others underrepresented (e.g., from the Middle East and Africa).

Data cleaning (described in detail in Supplementary Material) resulted with a final sample of 12,490 participants from 17 countries with acceptable variability in all of the relevant variables: Australia, Belgium, Canada, Switzerland, Germany, Greece, Iraq, Israel, Japan, South Korea, Nigeria, New Zealand, Pakistan, Poland, Singapore, Slovakia, and the USA. The sex ratio was balanced (51% women), while the average participant was 45.1 years old (SD = 17.1).



Measures and Instruments


Outcome Variables

We employed three outcome variables3:

1) avoiding physical contact, i.e., physical distancing [e.g., during the days of the coronavirus (COVID-19) pandemic, I have been staying at home as much as practically possible]

2) maintaining physical hygiene [e.g., During the days of the coronavirus (COVID-19) pandemic, I have been washing my hands longer than usual]

3) COVID-19 policy support [e.g., During the days of the coronavirus (COVID-19) pandemic, I have been in favor of closing all schools and universities].

The first two measures are indicators of adherence to COVID-19 preventive behaviors, while the latter is an indicator of endorsement of COVID-19 preventive measures.

Each construct was operationalized by five items measured on a 0–10 scale with higher values indicating higher levels of the measured construct (with item 2 of the contact subscale being reverse-coded). Due to insufficient variation in multiple countries, item 5 of the contact subscale was excluded from further analyses. The three factors extracted from their respective items exhibited acceptable internal consistency (ωcontact = 0.69, ωhygiene = 0.74, ωsupport = 0.86) and were moderately correlated, implying the existence of a general factor of attitudes and behaviors related to COVID-19 (for further details, see Supplementary Material).




Indicators of Analytic Thinking

Open-mindedness was operationalized using the open-mindedness subscale from the multidimensional measure of intellectual humility (Alfano et al., 2017). The scale consists of six items, three positively (e.g., If I do not know much about some topic, I don't mind being taught about it, even if I know about other topics.) and three negatively worded (e.g., I think that paying attention to people who disagree with me is a waste of time.). In this study, a unitary latent factor of open-mindedness was extracted with the overall CFA model displaying a very good fit, although the scale exhibited a lower level of reliability (ω = 0.53; for further details, see Supplementary Material). Higher scores indicate higher levels of the measured concept.

Our performance-based measure of the disposition and ability to engage in analytic and reflective thinking was the cognitive reflection test (Frederick, 2005)—a slightly adapted three-item version, with the structure of the tasks intact, but the numbers and particular subjects, objects, and predicates slightly changed (e.g., A postcard and a pen cost 150 cents in total. The postcard costs 100 cents more than the pen. How many cents does the pen cost?). Due to the low number of included items (k = 3), in this study, we were focused only on correct answers (coded as 1), while incorrect and intuitive answers were coded as 0. The sum of scores on these three items represented the total score on cognitive reflection (i.e., the most commonly used scoring technique; but see Erceg and Bubić, 2017 for different scoring procedures).



Hypothesized Moderator and Mediator Variables

A four-item measure of support for conspiracy theories related to COVID-19 (i.e., COVID-19 conspiracy beliefs) was developed for the purpose of this study. Items presented statements that claimed COVID-19 is a bioweapon or a scam to implement totalitarian regimes, hide the fall of global economy, or allow certain individuals to get economic benefits. The participants rated their agreement with the statements using a 0–10 scale with higher values indicating higher agreement with conspiracy theories. A single factor was extracted from these items, with a very good internal consistency (ω = 0.91; for further details, see Supplementary Material).

Political orientation was measured using an 11-point scale, with values lower than the midpoint, indicating political left, and values higher than the midpoint, indicating political right.

Political context represents a complex phenomenon that can be operationalized in multiple ways. In our study, however, the political context simply refers to the overall pattern of the relationship between political ideology and COVID-19 policy support, the logic being that the direction of the relationship should speak to a general left or right political outlook toward restrictive mitigation policies across countries. Thus, we operationalized the COVID-19-related political context via correlations between support for COVID-19 policy decisions and political orientation. This context would have reflected whether the COVID-19 pandemic was politicized and the pattern of the polarization on the issue. Specifically, we preregistered that countries where the correlation between political orientation and support for policy decisions would be significantly below −0.10, i.e., where the upper bound of 95% confidence intervals of the correlation between political orientation and support for policy decisions would be below −0.10, would represent one group. Countries where this correlation would be significantly above 0.10, i.e., where the lower bound of 95% confidence intervals of the correlation between political orientation and support for restrictive COVID-19 mitigation measures would be above 0.10, would represent another group. The third in-between group would denote the absence of the aforementioned association. Our preregistered operationalization of political context assumed that this grouping achieved at least partial strong invariance. Unfortunately, as the variation of the relationship between political orientation and policy support was not substantial (see Results section), the grouping of countries based on confidence intervals, as preregistered, would have resulted in the US comprising the first group, with all the remaining countries in the second group. Hence, we decided to follow the basic logic of our preregistered grouping and form the groups based simply on correlations, not confidence intervals, which, of course, presents a deviation from our preregistration.




Analytic Strategy

Our analytic strategy was based on structural equation modeling and accompanying multivariate analyses on a wide cross-cultural data set. We opted for SEM over traditional multivariate techniques because of its advantages, the major ones being: explicit assessment of measurement error, estimation of latent constructs via manifest indicators and of the relations among constructs, and providing measures of a global fit of the model to the data. Moreover, the specific reason for using SEM was to be able to first establish invariances (see Vandenberg and Lance, 2000) that allow for the treatment of constructs as identical across different groups and then to examine the relationships between constructs with a verified similar meaning.

We performed all analyses using R version 4.0.3 (R Core Team, 2020), specifically the semTools (Jorgensen et al., 2020) and the lavaan (Rosseel, 2012) packages for structural equation modeling. The full reproducible code with the results is available in Supplementary Material.

Our preregistration can be accessed at https://aspredicted.org/xj83u.pdf. All non-preregistered analyses are noted as such.




RESULTS

This section summarizes the results of conducted analyses and reflects the order of posed research questions, while the results of confirmatory factor analyses, indicating construct validity of our variables, are presented in Supplementary Material, as well as descriptive data and intercorrelations among latent factor scores of outcome variables, open-mindedness and conspiracy beliefs, and manifest variables: simple sum scores of CRT, political ideology and sex and age. Here, we first present the relationships between outcome variables and political orientation, followed by regression, mediation, and moderation analyses. The complete output of all the analyses is available in Supplementary Material.

Overall, the results presented in Table 1 suggest the absence of a consistent and practically meaningful relationship between political orientation and COVID-19 preventive behaviors and policy support as they generally shared <2% of the variance. For all three outcome measures, the correlations in a majority of the countries did not exceed 0.10, and, where they did, they were below 0.20 in magnitude (only in the US for policy support exactly 0.20), i.e., relatively small (Gignac and Szodorai, 2016). This suggests that, although there appeared to be some variation across countries, COVID-19 preventive behaviors and policy support were largely unpoliticized at the time when the survey was conducted. The strongest association with political ideology was observed in the case of the USA: −0.2 for policy support and −0.13 physical distancing, then −0.14 in both Austria and New Zealand for policy support, and in the case of Singapore: 0.14 for physical hygiene and 0.12 for policy support.


Table 1. Correlations of political orientation with COVID-19 preventive behaviors and policy support across the 17 different countries (N = 12,490).
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Secondly, we tested whether analytic thinking predicted COVID-19 responses (Figure 1). The model achieved an adequate data fit (robust CFI = 0.944, robust RMSEA = 0.048, SRMR = 0.044). After controlling for age and sex, open-mindedness emerged as a positive predictor of avoiding physical contact, stricter physical hygiene, and policy support related to the COVID-19 pandemic. Higher CRT scores predicted slightly decreased physical hygiene and policy support. As expected from the zero-order correlations, political ideology did not exhibit a relevant predictive effect.


[image: Figure 1]
FIGURE 1. Structural equation modeling of prediction of adherence to COVID-19 preventive behaviors (avoiding physical contact and maintaining physical hygiene) and COVID-19 policy support (N = 12,490). Values shown are standardized regression coefficients. Latent variables are denoted as ellipse nodes, and observed variables are denoted as rectangle nodes. Sex coded as males = 1 and females = 2; CRT, cognitive reflection. *p < 0.001.


Furthermore, we tested if these relationships varied across political contexts. Following the principal logic of our preregistered operationalization of political context based simply on correlations between political orientation and policy support but diverging from our preregistration as we did not take into account the confidence intervals, we grouped Australia, Belgium, Canada, New Zealand, and the US together as countries where right-leaning orientation was correlated (r ≥ 0.10) with COVID-19 policy support. Poland and Singapore formed a group of countries where left-leaning orientation was correlated (r ≤ −0.10) with COVID-19 policy support, with the remaining countries forming a “neutral” group where no such link (−0.10 < r < 0.10) was detected, thus indicating that the pandemic has not been politicized. Based on the notion that mediation cannot vary if regression slopes forming it do not vary, we tested the variations in regression slopes of the new models and found no significant differences (Table 2).


Table 2. Invariance of analytic thinking in prediction of COVID-19 preventive behaviors and policy support across the three political contexts (N = 12,490).
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In the next step, we tested if COVID-19 conspiracy beliefs mediated the relationship between analytic thinking and COVID-preventive behaviors and policy support (Figure 2). The model achieved an adequate fit (robust CFI = 0.943, robust RMSEA = 0.048, SRMR = 0.060) and demonstrated that support for conspiracy theories was negative, albeit a relatively weak predictor of physical contact and policy support. It mediated only a minor portion of the relationships between open-mindedness (indirect β = 0.03, p < 0.001 for physical contact, indirect β = 0.03, p < 0.001 for policy support, and indirect β = 0.01, p = 0.112 for physical hygiene) and CRT (indirect β = 0.04, p < 0.001 for physical contact, indirect β = 0.04, p < 0.001 for policy support and indirect β = 0.01, p = 0.114 for physical hygiene) with COVID-19 behaviors and attitudes, with the effects being significant mainly due to sample size. Only 9.4% of the variance of COVID-19-related conspiracy beliefs was explained in this model.


[image: Figure 2]
FIGURE 2. Structural equation modeling of belief in COVID-19 conspiracies as a mediator of the relationship of open-mindedness and CRT with COVID-19 preventive behaviors and policy support (N = 12,490). Values shown are standardized regression coefficients. Latent variables are denoted as ellipse nodes, and observed variables are denoted as rectangle nodes. Sex coded as males = 1 and females = 2; CRT, cognitive reflection. *p < 0.001.


In the following step, we tested if the detected mediation varied across political contexts defined by our country grouping (based on correlations between political orientation and policy support as before) by employing invariance testing which (as in the former case) indicated that no significant variation across the context existed (Table 3).


Table 3. Invariance of belief in COVID-19 conspiracies as a mediator in the prediction of COVID-19 preventive behaviors and policy support on analytic thinking across the three political contexts (N = 12,490).
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Finally, we tested if political orientation moderated the relationship between analytic thinking and COVID-19 preventive behaviors and policy support. To compute these analyses, we extracted the factor scores from the model that achieved strong invariance before including conspiracy beliefs (Figure 1), using the Ten Berge method (see Ten Berge, 1977), and multiplied their scaled version with a scaled version of political orientation.

As evident from Table 4, the interactions of political ideology with CRT and open-mindedness in the prediction of our three dependent variables were all practically negligible.


Table 4. Multiple regression analyses interacting political orientation with open-mindedness and cognitive reflection in the prediction of our three dependent variables (N = 12,490).
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Additionally, results of invariance testing did not indicate significant differences in these relationships across political contexts defined by our country grouping based on correlations between political orientation and policy support (Table 5).


Table 5. Invariance of political orientation as a moderator of the relationship between analytic thinking and COVID-19 preventive behaviors and policy support across the three political contexts (N = 12,490).
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Although the interactions of political ideology and the two indicators of analytic thinking were negligible and did not vary across political contexts, i.e., the three country groups, for exploratory purposes of comparing our results with the results of Pennycook et al. (2021), we decided to focus on these relationships in the US and Canadian sample.

Hence, we conducted path analyses. Separate models were formed to test the contribution of each interaction (open-mindedness and the three outcome variables and CRT and the three outcome variables) in the US and Canadian samples (Table 6). None of the interactions emerged as significant, following the preset criteria of p < 0.001. Yet it is reasonable to assume that interaction effects are smaller, and detecting them requires more power (McClelland and Judd, 1993; see Gelman, 2018). Thus, we report and explore the effects at less stringent significance thresholds.


Table 6. Multiple regression analyses interacting political orientation with open-mindedness and cognitive reflection in the prediction of our three dependent variables on separate samples from Canada (n = 740) and the USA (n = 905).
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Overall, all the models showed weak, both main and interaction, effects with the exception of the main effect of open-mindedness, which was expected based on our previous overall results. But the goal was to focus on the interactions, and some interesting trends emerged.

In the case of Canada, a weak interaction between CRT and ideology was observed in predicting reduced physical contact and stricter physical hygiene. To clarify these interactions, we plotted them.

Figure 3 shows that a weak negative effect of CRT on hygiene maintenance was driven primarily by right leaning reflective individuals who were more likely not to adhere to stricter hygiene practices. This was even more evident regarding physical distancing. As can be observed in Figure 4, the most reflective individuals were the ones differing the most in their tendency to physical distancing, depending on their political outlook. It seems that, although cognitive reflection does not lead left-leaning individuals to engage in more distancing behavior, with an increase in cognitive reflection, the right-leaning ones are less prone to engage in physical distancing, and the same pattern is visible in the US sample when it comes to predicting physical distancing (Figure 5), as well as policy support (Figure 6).


[image: Figure 3]
FIGURE 3. Marginal predicted values for stricter physical hygiene maintenance from a model interacting CRT and political orientation in the Canadian sample (n = 740). The predictor values for left (2.29), centrist (4.72), and right (6.53) political orientation are ± 1 SD. CRT values (0–3) indicate the number of correct responses. phg, stricter hygiene maintenance; crt, cognitive reflection.
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FIGURE 4. Marginal predicted values for avoiding physical contact from a model interacting CRT and political orientation in the Canadian sample (n = 740). The predictor values for left (2.29), centrist (4.72), and right (6.53) political orientation are ± 1 SD. CRT values (0–3) indicate the number of correct responses. phc, avoiding physical contact; crt, cognitive reflection.
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FIGURE 5. Marginal predicted values for avoiding physical contact from a model interacting CRT and political orientation in the US sample (n = 905). The predictor values for left (3.18), centrist (5.81), and right (8.43) political orientation are ± 1 SD. CRT values (0–3) indicate the number of correct responses. phc, avoiding physical contact; crt, cognitive reflection.
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FIGURE 6. Marginal predicted values for policy support from a model interacting CRT and political orientation in the US sample (n = 905). The predictor values for left (3.18), centrist (5.81), and right (8.43) political orientation are ± 1 SD. CRT values (0–3) indicate the number of correct responses. phs, support for restrictive COVID-19 policies; crt, cognitive reflection.


This broadly supplies some evidence consistent with the identity-protective cognition account but, of course, has to be treated/interpreted with caution since our analysis was exploratory and deviated from our preregistration. In addition, we did not measure any other potentially relevant variables, such as liberal and conservative media trust for which Pennycook et al. (2021) showed that, when controlled for, leads to political identity no longer interacting with cognitive sophistication.

Finally, models with moderation were also tested for variation across the two countries, and no indications in favor of such variation were found (Table 7).


Table 7. Invariance of interactions of political orientation with CRT and open-mindedness across the two countries: Canada and the USA.
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DISCUSSION

Dealing with this global health crisis exhorts large-scale behavior change, the so-called new normal, and poses a considerable psychological load on individuals. Therefore, we tried to contribute to a collaborative effort in social and behavioral sciences in providing valuable insights from within the dual-process framework regarding the determinants of COVID-19 preventive behavior and policy support. In particular, we focused on the role of analytic propensity and political ideology, factors that have been shown to affect reasoning and decisions-making regarding many contested issues. We wanted to investigate how it may translate to the issue of preventive behavior and policy support in the context of the COVID-19 pandemic.

Regarding the question of the relationship between political orientation and COVID-19 preventive behaviors and policy support, i.e., whether it varies across countries (RQ1), political orientation, generally, was not substantially related to COVID-19 self-reported behaviors and opinions, with it generally explaining <2% of their variance across different countries. This result was in line with the other studies conducted in March and April 2020 (Alper et al., 2020; Erceg et al., 2020b; Thoma et al., 2021), showing no or relatively weak associations of political ideology and COVID-19 preventive behaviors.

On the other hand, based on some evidence outlined in the introduction, which suggested the possibility of politization and, consequently, polarization of COVID-19 issues, we expected to find some degree of variability in the relationship between political ideology and COVID-19 policy support and, possibly, preventive behaviors across countries. Indeed, in line with previous research, the strongest correlations were observed in the case of the USA for physical distancing and policy support (see also Choma et al., 2021).

If, in fact, a strong link between these phenomena exists, at least in some countries, several reasons may explain our results. Firstly, there is an obvious weakness of the used measure of political orientation—a single item likely connoting different meanings across the 17 different countries. We did not have any other individual-level measure of political ideology, such as party affiliation at our disposal. Namely, in the US, party identification or leaning is commonly used, often yielding stronger polarization effects (e.g., Kahan et al., 2012; McPhetres et al., 2021), this being the case in the pandemic context as well (Pennycook et al., 2021). Also, ideology and partisanship are not the only basis on which the public is divided on many issues regarding decision-relevant science. Other ideological factors, such as “cultural worldviews” proposed by Kahan (e.g., Kahan et al., 2010b, 2012) could also be implicated in motivated reasoning.

Furthermore, there is evidence that, in March 2020, there were partisan differences, both in the US and Canada, regarding COVID-19 concern, government reaction assessments, confidence in government ability to deal with the pandemic, and self-reported behavior change (e.g., Pickup et al., 2020; Pennycook et al., 2021), but the same pattern was not evident in the UK (Pennycook et al., 2021). Moreover, these differences might have widened as the pandemic progressed. Pennycook et al. (2021) found that political polarization seemed to have increased between their first study conducted in March and the second one in December, indicated by a noticeable increase in the correlation between political ideology and risk perceptions (r1 = −0.36 in Study 1, r2 = −0.54 in Study 2) and misperceptions (r1 = 0.31, r2 = 0.51), as well as mitigation behavior (r1 = −0.15, r2 = −0.36) in the US, but this noticeable increase was not apparent or less so (mitigation behavior: r1 = 0.07, r2 = −0.02; risk perceptions: r1 = −0.02, r2 = −0.18; misperceptions: r1 = 0.14, r2 = 0.21) in the UK (unfortunately, they did not include a Canadian sample in their second study). Thus, the point of time in the progression of the pandemic might matter and for a clearer and more nuanced look at this question, the need for longitudinal studies is evident and essential.

Taking this together, there is evidence for the current crisis evoking both ideological differences in motivated reasoning in some countries, or conversely a sense of shared humanity and destiny, putting the common ideological differences aside in others (Gaertner and Dovidio, 2012; Vezzali et al., 2015; Schellhaas and Dovidio, 2016; Van Bavel et al., 2020). Still, in view of the dynamic aspect of the many cognitive processes operating in the background, this question begets further investigation, especially in light of observed deepening political debates about crisis management and mitigation behaviors, following our research.

Regarding the role of analytic thinking, political orientation and conspiracy beliefs in predicting the adherence to preventive behaviors and policy support (RQ2, RQ3), the SEM models we tested (both simple and mediation models), show that endorsement of and adherence to COVID-19 preventive measures follow primarily (considering investigated variables), from an open-minded outlook, over and above political ideology and cognitive reflection. While open-mindedness was a considerable predictor of inclination to all three outcome measures, CRT was predictive of lower adherence to stricter hygiene maintenance and lower support of restrictive COVID-19 policies, albeit these effects were weak and possibly significant due to the sample size. Political ideology, practically, did not exhibit any effects (as expected due to its generally low correlations observed across countries), although a very weak positive relationship of a right-leaning outlook and stricter hygiene managed to reach the threshold for statistical significance, again mainly due to the sample size. In addition, there was a partial mediation effect of COVID-19 conspiracy beliefs on the relationship of open-mindedness and CRT with two out of the three dependent variables, which indicates that less open-minded and more reflective individuals engaged in less physical distancing and were less supportive of restrictive policies partly due to their support for COVID-19 conspiracy theories as well (although noting again that these effects are small in size). All of these predictive effects stood controlling for sex and age.

In sum, as expected, we found that the indicators of analytic thinking, especially the propensity for open-minded thinking, were relevant determinates of preventive behavior and policy support. In fact, they were stronger predictors than political ideology. Overall, the two indicators of analytic thinking, together with political ideology, sex, and age explained between 9 and 21% of the variance of the three dependent variables (whereas the mediation model which included COVID-19 conspiracy beliefs explained 11–23% of the outcome variables). This might not appear to be a sizable amount, but considering only two short cognitive measures (especially the three-item CRT) were used, and, for example, compared with the theory of planned behavior, a prominent social cognition theory, which has been shown to account for around 14–40% of the variance in behavior and behavior intentions (Armitage and Conner, 2001; McEachan et al., 2011), it presents a relevant result and a notable avenue worth pursuing in further research.

Moreover, from the dual-process perspective, our results resonate with the notion that the ability and disposition to engage analytic thinking is not the same as having a general open-minded stance (Baron, 1985; Stanovich and West, 1997), suggesting that, for COVID-19 mitigation behavior, the latter seems more important. As expected, individuals more open to new information and knowledge, unconstrained by prior or favored beliefs, were more likely to engage in and support preventive measures. This finding is convergent with recent evidence, suggesting that actively open-minded thinking (about evidence) is robustly associated with acceptance of science and (negatively) with a range of unfounded beliefs (e.g., paranormal and conspiracy beliefs) and more strongly and over and above cognitive reflection (Pennycook et al., 2020a).

What was not expected is for cognitively reflective individuals to be somewhat less likely to adhere to stricter hygiene maintenance and support restrictive policies. However, CRT did correlate positively, albeit weakly, with open-mindedness (0.09, p < 0.001), meaning that the two indicators of analytic thinking were related (albeit weakly) in the direction expected within the dual-process framework (e.g., Stanovich et al., 2016; also Baron et al., 2015).

The results regarding the CRT are comparable to the findings of Thoma et al. (2021). Interestingly, they also found that cognitively reflective individuals adopted fewer preventive behaviors (open-mindedness in their case was not predictive at all). What is more, they found that the only factor of the underlying individual responses referring to COVID-19 prevention measures that were positively correlated with CRT was cleanliness (wash, soap, face, disinfect), conspicuously similar to our physical hygiene maintenance measure, which, in our case, also exhibited the strongest relationship with CRT. Guided by classical reasoning account within the dual-process framework, both Thoma et al. (2021) and we expected the reflective individuals, ones more able to detect and overcome their automatic, intuitive responses (previous behavior), to be more likely to engage in the recommended distancing and hygiene behaviors deemed relevant for controlling and mitigating the spread of COVID-19. Namely, these demanding behavior changes should be easier for them to appreciate as rational in the current situation, as well as adhere to. Indeed, there is some evidence that cognitive intuition (calculated as a mean of intuitive responses on the CRT, as opposed to cognitive reflection) predicts lesser adherence to COVID-19 guidelines (Teovanović et al., 2021).

So, what could account for our results? There are several potential reasons some of them also considered by Thoma et al. (2021). Firstly, as Thoma et al. (2021) also noted, previous research showed CRT to be related to numeracy (e.g., Cokely and Kelley, 2009; Campitelli and Gerrans, 2014; Thomson and Oppenheimer, 2016; Szaszi et al., 2017), which is generally higher among men. Although this may explain the correlation of CRT (especially the classical three items) and gender (Baron et al., 2015), we have controlled for the effects of sex in our SEM models. In addition, we observed a negative correlation of sex and CRT, with females likely to score lower (r = −0.17, p < 0.001), while higher open-mindedness was weakly associated with females (r = 0.08, p < 0.001, see data output in Supplementary Material).

Furthermore, Baron argued (Baron et al., 2015; Baron, 2017, 2019) that CRT is, primarily, a measure of a reflection/impulsivity trait, i.e., the amount (but see Raoelison et al., 2020 for a “logical intuitions” perspective) opposed to the direction (fairness of the direction to both sides vs. my side bias) of thinking, which is better tapped by open-minded thinking. The two are related because being actively open to new information and knowledge will result in increased search, he suggested (Baron, 2019). Additionally, Baron (2019) and Thoma et al. (2021), referring to arguments made by other researchers, pointed that, in well-structured laboratory settings where normative responses are clearly defined, more search leads to better normative judgment, while this might not be the case in real-world situations. When it comes to important and controversial questions, we might engage reflective capacities in motivated reasoning (e.g., Kahan, 2013, 2017a,b; Baron, 2017), or as Stanovich (2004, pp. 228–243) proposes successful Type-2 override outcomes may be rejected to achieve rational integration of preferences, or as Risen (2016) suggests “acquiescence” is a possible Type 2 response (detecting an error, but choosing not to correct it).

Another possibility is that, during the first wave of the pandemic, at a time when almost all countries had some kind of restrictive policies in place (Hale et al., 2021), cognitively reflective individuals were reflecting on various, sometimes even miscommunicated or seemingly contradictory, guidelines and measures, dissected them and their consequences rather than simply complying. In such uncertain circumstances, with generally high levels of compliance observed around the world, what was cognitively or behaviorally more effortful and rational or irrational may be open to some debate.

And, finally, also mentioned by Thoma et al. (2021), a negative relationship of CRT and cooperation and prosociality (e.g., Rand et al., 2012; Capraro et al., 2017) may contribute to the negative predictive effect of CRT. Namely, theoretical and empirical work suggests that, in social environments where cooperation, on average, leads to better individual outcomes, intuition leads to prosociality (Rand et al., 2014; Rand, 2016; Everett et al., 2017; but see Chen et al., 2013; Verkoeijen and Bouwmeester, 2014). Unfortunately, the design of our research did not permit us to test these different possibilities. Thus, these speculative arguments are in need of clear empirical testing. However, our last question (RQ4) is aimed at exploring the possibility that cognitive reflection and open-mindedness may be utilized in motivated reasoning, which we intended to investigate by interacting political orientation with CRT and open-mindedness in predicting preventive behaviors and policy support (discussed further down).

The partial mediation effects we found are in line with theoretical expectations and consistent with a growing body of evidence, suggesting a general detrimental effect of inclination toward conspiracist thinking on reasoning and decision-making, but, moreover, with evidence, thus far, on the role of different COVID-19 unfounded beliefs, most prominently conspiracy beliefs in the current crisis (Erceg et al., 2020b; Imhoff and Lamberty, 2020; Pennycook et al., 2020b; Stanley et al., 2020; Swami and Barron, 2020; Pavela Banai et al., 2021). In fact, our results (albeit weak in size) are generally consistent with other studies that specifically tested and provided evidence for mediating effects of various misperceptions and unfounded beliefs and knowledge about COVID-19 on the relationship between indicators of analytic thinking and preventive behavior (Erceg et al., 2020b; Stanley et al., 2020; Swami and Barron, 2020). Taken together, these results broadly speak to the importance of having the right, uncontaminated mindware—in addition to having an efficient analytic processor and a tendency to engage it; unhindered rational reasoning and judgment requires mindware that is not contaminated with epistemically suspect beliefs and attitudes not founded in evidence (Stanovich et al., 2016; Rizeq et al., 2021).

Our next question (RQ4) on whether political orientation moderates the relationship between analytic thinking and COVID-19 preventive behaviors and policy support required analyzing the interaction of individual-level political orientation and analytic thinking in the prediction of the three outcome variables. On an overall sample, the interaction effects were negligible.

We also wanted to investigate whether the relationships between political orientation, analytic thinking, and COVID-19 conspiracy beliefs vary across political contexts defined via the direction of the relationship of political orientation and policy support. We found no evidence that the SEM model, including only direct effects of political orientation and analytic thinking, neither the SEM model with the mediation effects of conspiracy beliefs included, nor the modeled interactions of political orientation with the two indicators of analytic thinking varied across the three country groups (Tables 2, 3, 5). Put differently, we did not observe the effect of analytical thinking on the three outcome measures being different in countries where a relatively positive correlation between right-leaning orientation and COVID-19 policy emerged vs. countries where this relationship was in the opposite (negative) direction, or countries where no such relationship existed (indicating that the pandemic has not been politicized). This was an expected result of political orientation, generally weakly correlating with policy support (admittedly, a somewhat circular operationalization of political context via the association of individual-level variables).

Finally, our last exploratory analyses were not preregistered as we wanted to seize the opportunity and directly compare our results in the two countries included in the research of ours and Pennycook et al. (2021) and gain some insight into whether analytic thinking leads to universally advocated preventive behaviors and policy support, or whether it is primarily co-opted to support motivated reasoning, thus leading to increased political polarization. Although on the level of the entire sample, the moderating effects of political orientation proved to be negligible (and did not vary across political contexts), we focused on running the analyses on the Canadian and US samples separately. The results point to a possibility of interactions between CRT and political ideology in predicting reduced physical contact and stricter physical hygiene. The findings, which we interpret only as indicative trends, show that, in the case of Canada, a weak negative effect of CRT was driven primarily by right-leaning reflective individuals who were more likely not to adhere to physical distancing and stricter hygiene practice, with the same pattern being visible in the US sample when it comes to predicting physical distancing and policy support. In fact, the moderations models did not seem to vary across the two countries as indicated by our results of invariance testing. The overall pattern was that the most reflective individuals seemed to be the ones differing the most in their tendency to adhere to preventive behaviors and support restrictive policies conditional on their political outlook. Specifically, a trend we observed was: although cognitive reflection may not lead left-leaning individuals to engage in more preventive behavior and exhibit stronger policy support, with an increase in cognitive reflection, the right-leaning ones seem less prone to engage in physical distancing in both countries, and in the US they seem less likely to support restrictive policies, while in Canada less likely to adhere to stricter hygiene. This would broadly be in line with the identity-protective cognition account, even in the early stages of the pandemic. As we have already stressed, in addition to not being preregistered, our analysis yielded minor interaction effects. We have to note that, unlike Pennycook et al. (2021), we did not have data on partisan identification, which may be deemed a stronger measure of political identity, especially in the US. In addition, Pennycook et al. (2021) also used a composite measure of cognitive sophistication (science knowledge, CRT, numeracy, and bushtit receptivity). Also, we were unable to control for other potentially relevant variables which could attenuate or diminish these effects, such as liberal and conservative media trust which Pennycook et al. (2021) controlled for. By presenting these results, our desire is to encourage further research, providing more evidence for the debate of the two accounts of the role of analytic thinking in motivated reasoning and behavior.

Finally, several limitations of our study should be taken into account. The first and most notable one is the questionable variability in the dependent variables, which implies that only a small portion of the possible specter of physical distancing, hygiene maintenance, and COVID-19 policy support was measured in this study. This is not unusual as the data were collected during the full-blown first wave of the COVID-19 pandemic, with lockdowns and financial penalties for violating imposed restrictions, defining everyday life and behavior. Also, although, in most cases, at least some of the restrictive measures were in force, specific policies varied across countries and regions. We tried to counter this problem by eliminating countries with insufficient variability from the analyses, which resulted in a greatly reduced number of countries, primarily WEIRD societies (Henrich et al., 2010). However, this was the only way to protect ecological validity (i.e., that our results reflect real-life phenomena as they occur) without annulling the validity of the applied statistical procedures. Even considering the full sample, comprising of 67 countries/regions, it was simply not possible to ensure representativeness and balanced representation of countries (African and Middle Eastern countries), having in mind the circumstances of a developing pandemic. This obviously presented a crucial obstacle to our intention to examine the relations of the investigated factors in a cross-cultural context.

Once again, we have to note that we deviated from our preregistration regarding the operationalization of political context by not taking into account the confidence intervals when forming the three country groups, although following the principal logic of country grouping based on the correlation between political orientation and policy support. Additionally, we did not preregister our final analyses, exploring the interactions of political ideology and the two indicators of analytic thinking in predicting the three outcome variables in the US and Canadian sample, following Pennycook et al. (2021). The results stemming from these analyses are purely exploratory and have to be treated with caution.

Furthermore, the use of brief versions of instruments may undermine construct validity as even broad phenomena are measured using only several items. This is most notable in the application of CRT, which can, in general, yield two scores: one for the number of correct answers and one for the number of intuitive answers (Frederick, 2005). However, on a set of three items, that we were bound to due to project limitations, it was impossible to extract both results without multicollinearity. Therefore, in the future studies, we would recommend the use of longer measures of cognitive reflection. Consequently, incorporating additional potentially relevant variables, such as trust in science (see for example, Plohl and Musil, 2020), risk perception, attitudes toward vaccination, and other indicators of cognitive capacity and motivation of critical thinking (e.g., scientific reasoning, see Čavojová et al., 2020, science curiosity, see Erceg et al., 2020b), as well as taking into account the dynamic factors, which fluctuate with respect to the time and the phase of the crisis when collecting data, may provide a broader picture in understanding psychological and behavioral responses to the pandemic. This, of course, implies careful and theory-informed development of potential models.

Since the literature on the effects of social desirability on reporting risk behaviors remains inconclusive (Crutzen and Göritz, 2010; Davis et al., 2010), we would also recommend future researchers to use some measure of overclaiming or social desirability to ensure the robustness of findings.

Ultimately, this was a correlational cross-sectional study, so no causal conclusions should be drawn. As already stated, a longitudinal study that would allow monitoring of public responses to the pandemic during different phases would be of great value, as well as experimental and meta-analytical studies informed by previous work.



CONCLUSIONS

In the current study, within the dual-process framework of human reasoning, we focused on examining political orientation and analytic thinking (cognitive reflection, open-minded thinking) as possible sources of differences in adherence to COVID-19 preventive behaviors (physical distancing and maintaining hygiene) and support for restrictive COVID-19 policies across different countries.

We have not been able to detect substantial relationships of political orientation with preventive behaviors and policy support, and overall found no reliable evidence of politicization nor polarization regarding the issue. The SEM results showed that the inclination toward and endorsement of COVID-19 preventive measures was defined primarily by the tendency of open-minded thinking. Specifically, it was shown to be a predictor of all three criteria: avoiding physical contact, maintaining physical hygiene, and policy support. Cognitive reflection was predictive of lesser adherence to stricter hygiene and weakly to lesser policy support. Furthermore, there was no evidence of these effects varying across political contexts. The mediation analysis suggested a partial mediation effect of COVID-19 conspiracy beliefs on the relationships of open-mindedness and CRT with physical distancing (but not adherence to stricter hygiene) and COVID-19 policy support, albeit very small and significant primarily due to the sample size. There was also no evidence of these effects varying across political contexts. Finally, we have not been able to find strong evidence of political orientation modifying the relationship between analytical thinking and COVID-19 behaviors and policy support, although we explored the pattern of these effects in the US and Canadian sample for exploratory purposes and comparison with findings of Pennycook et al. (2021).
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FOOTNOTES

1RQ = research questions outlined in our preregistration (Available online at: https://aspredicted.org/xj83u.pdf) and further explained here.

2https://icsmp-covid19.netlify.app/.

3Items were devised for the purposes of the International Collaboration on the Social and Moral Psychology (ICSMP) of COVID-19 Project.
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Currently, humanity is facing one of the most critical situations of this century, the COVID-19. The adverse effects of the pandemic on the mental health of the population are well known. Fear of illness, confinement, lack of financial resources, or poor social support can influence people’s mental state. Despite these risks, several psychological resources may help address this situation. The present study investigated the effectiveness of a self-relaxation techniques known as autogenic training. Autogenic training is a well-known method in Europe for the treatment of anxiety and stress disorders. The practice of autogenic training is also reported to improve neurovegetative and immune regulation. This study focuses on describing how autogenic training is helping its practitioners to cope with the pandemic. Specifically, they report strong beneficial effects on their physical, psychological, and relational health. In total, 75 autogenic training practitioners (41 women), age 22–71, participated in the survey. An ad-hoc questionnaire was developed to collect information on sociodemographic variables, health status during the pandemic, characteristics of their AT practice, and response to the pandemic as outcome variables. The questionnaire was distributed through Google Forms in the first week of September 2020. The results show that there was an increase in the practice of autogenic therapy during the pandemic, especially among women. In addition, the majority of participants (88%) remained healthy during the pandemic. Furthermore, the results show that autogenic training is very useful for physical and psychological health and for a better understanding of others. Therefore, the practice of autogenic training is recommended to people who live moments of anxiety, are afraid of illness, or feel that they have to improve the quality of relationships with others.

Keywords: COVID-19, autogenic therapy, anxiety, autogenics, empathy


INTRODUCTION

Humanity is now facing an unprecedented crisis with medical, psychological, economic and social aspects. The COVID-19 December 2019 outbreak in Wuhan spread rapidly to all the world (Chen et al., 2020) and by March 2020 made its full impact on Spain. Exceptional measures were taken, including the confinement of all large sectors of the population (Arango, 2020; Ozamiz-Etxebarria et al., 2020b). Severe negative effects in mental health have been reported, mainly related to fear of contagion (Ammar et al., 2020b,c; Shigemura et al., 2020) and adaptation to the confinement (Qiu et al., 2020). Psychological resources have been applied to ease this psychological impact (de Rivera, 2020; Lupe et al., 2020; Ozamiz-Etxebarria et al., 2020a), including computer-assisted distance training in relaxation (Wei et al., 2020).

In a previous experimental study, we reported the efficacy of relaxation techniques, including autogenic training, on easing COVID-19-related anxiety on young university students in the Basque Country (Ozamiz-Etxebarria et al., 2020a). Autogenic training (AT), created by Johannes Heinrich Schultz (1932) as a method of “concentrative self-relaxation,” promptly became a standard tool in European psychosomatic medicine and clinical psychology (Hoffmann, 2017). Sustained regular practice decreases stress reactivity (Henry et al., 1991), enhances emotional stability (Carruthers, 1979), reduces trait anxiety, and increases the sense of personal control (Farnè and Jimenez-Muñoz, 2000). Initially, regarded as a variant of auto-hypnosis, autogenics is now more appropriately considered a non-Buddhist meditation/mindfulness method, able to facilitate personal development and to increase resilience to stress and sturdiness in emotional crisis (Carruthers, 1979; de Rivera, 2018).

The present survey focuses on the beneficial effects of the practice of AT during the pandemic in 75 usual practitioners of autogenic training (hereafter AT) living in Spain. Specifically, we inquired about their health status during the pandemic, their COVID-19-related anxiety, and how AT practice is helping them to maintain their physical, psychological, and relational health.

We anticipated that demographic variables, such as age, gender, and geographical location (see Section “Participants”), may have a relation with our outcome variables. Other variables that we anticipated having an effect on our outcome variables are the frequency of AT practice and the AT seniority (number of months practicing AT). The outcome variables are COVID-19-related anxiety and the evaluation by the participants of the degree in which AT practice helps in their psychological, physical, and relational health.



MATERIALS AND METHODS


Participants

The participants were 75 practitioners of AT (58.7% from Madrid; 41.3% from other regions of Spain); 41 were women (54.7%), and 34 were men (45.3%). Their mean age was 50.92 years (SD = 11.19) with a range of 22 to 71 years. As for their professions, 33 (44%) of them were health professionals (medical doctors 18.7%, psychologists 17.3%, and other healthcare workers 8%), 27(36%) were other professionals, 12(16%) were clerical and services workers, and 3(4%) were retired. The inclusion criterion was that they were trained in AT and practiced the method regularly. The exclusion criterion was that they were not of legal age.



Measures and Instruments

An ad-hoc questionnaire was developed to collect information on sociodemographic variables, characteristics of AT practice, health status, and participants’ opinion on the benefits of their AT practice.

The variables studied are described below:

The sociodemographic variables studied were gender, age, place of residence, and profession.

The characteristics of AT practice were the frequency of practice at normal times, the frequency during the pandemic, and the length of time they had been practicing the AT method.

Specifically, the questions were as follows:

– For how long have you been practicing autogenics? Please indicate years, months and days.

– How many times a week do you usually practice autogenic training?

– Since the pandemic began to spread, how many times a week have you practiced autogenic training?

The health status variable asked was whether they had become ill since the pandemic began, and if so, from what illness.

The specific question was as follows:

– Have you become ill since the pandemic began? If so, please indicate the illness.

The questions on the benefits of AT practice were (responses were graduated on a Likert scale from 0 to 10):

– Do you think autogenic training has helped you to stay psychologically healthy?

– Do you think autogenic training has helped you to stay physically healthy?

– Do you think autogenic training has helped you to understand others better?

Finally, the question on anxiety created by the COVID-19 pandemic was as follows:

– Are you anxious about being infected by the COVID-19 virus?



Procedure

One hundred graduates from the Madrid International Committee of Autogenic Therapy (ICAT) Centre were contacted by email through the ICAT databases and asked to complete an online questionnaire on their demographic data, details of their autogenic practice, and their response to the pandemic. The study had the approval of the Ethics Committee for Research Related to Human Beings of the University of the Basque Country. All subjects participated on a voluntary basis, received information about the procedure of the investigation, and gave their informed consent. Therefore, the procedure complied with the requirements of the Helsinki Declaration of the World Medical Association.

The ad-hoc questionnaire was distributed through Google Forms in the first week of September 2020. After analyzing the database in Microsoft Excel,1 25 questionnaires showing a pattern of non-response in certain items were removed from the total sample. The study fulfilled all the provisions of Law 15/1999 on the Protection of Personal Data and, in addition, participants gave their informed consent on a voluntary basis before completing the questionnaire.



Data Analysis

The data extracted from the Google Forms questionnaire were imported into the IBM SPSS v.26 (SPSS Inc., Chicago, IL) for Windows for descriptive and inferential analyses of the sample.

Through the Kolmogorov–Smirnov test, we found that all variables, except age, followed a non-normal distribution, so we performed non-parametric tests in the inferential analysis. We used the non-parametric Mann–Whitney U test to compare the differences in the AT variables and in the outcome variables by gender, profession, and region of residency. We carried out the Spearman’s correlation coefficient to ascertain the correlation between age and AT variables and outcome variables, and also to ascertain correlations between the different AT variables and outcome variables. We used the Wilcoxon signed-rank test to compare the usual frequency of AT practice and the practice during the pandemic.




RESULTS


AT Variables

The usual frequency of AT practice (number of exercises per week) for the overall sample is 8.64 (SD = 6.48, range from 1 to 21) and by gender is 7.27 (SD = 5.81) for women and 10.29 (SD = 6.92) for men.

The frequency of AT practice increased during the pandemic to 10.01 (SD = 7.04, range from 1 to 31) exercises per week for the overall sample. By gender, women practice increased to 8.66 (SD = 6.84) exercises per week and men to 11.65 (SD = 7) exercises per week. The increase in AT frequency of practice during the pandemic is significant in the general sample (Z = −3.05, p < 0.002).

AT seniority has a median of 18 months and a mean of 63 months (SD = 115.20, range from 2.5 months to 480 months). There are significant differences by profession, with healthcare workers having greater AT seniority than other professions (M = 112.93, SD = 152.10 vs. M = 23.75, SD = 48.11; U = 265.00, p < 0.001). There is also a positive correlation between age and AT seniority, r = 0.313 (p < 0.006).



Health Status

Nine persons of the sample became ill during the pandemic (12%) and 66 remained in good health (88%). Of those who became ill, four were infected by the COVID-19 virus (5.3%), three reported psychological disturbances (4%), and two other medical disorders (2.7%; Table 1).



TABLE 1. AT patterns of practice and AT seniority by health status.
[image: Table1]

Those infected by the COVID-19 virus were three women and one man; their mean age was 47 years with a range of 37 to 60 years. One of them was asymptomatic, and the other three had a mild course at home with no need for hospitalization. All of them were from Madrid, the region of Spain most affected by the COVID-19 virus, with an infection rate of 13.3% at the time of the study, 7.9% being the general prevalence in Spain (Metroscopia, 2020).

All the participants maintained or increased their AT practice during the pandemic, although statistical significance for the increase of practice was reached only in the group of those who remained healthy (increase M = 1.23, SD = 4.42; Z = −2.630; p < 0.009).



Outcomes: AT Helps Psychologically, Physically, and in Understanding Others, and COVID-19-Related Anxiety

Table 2 reflects the assessment of AT benefits (psychological, physical, and relational) and COVID-19-related anxiety by health status. As for the participants’ evaluation of the degree AT practice has helped them to keep psychologically healthy, on a Likert scale from 0 to 10, the ratings for the general sample were 8.03; (SD = 1.81). By gender, women rated 8.36 (SD = 1.31) and men, 7.52 (SD = 2.33); by profession, healthcare workers 8.04 (SD = 1.61) and other professions 8.03 (SD = 1.98); and by site of residence, those living in Madrid rated 7.69 (SD = 1.66) and those from other regions of Spain 8.44 (SD = 1.93).



TABLE 2. Health status, evaluation of AT benefits (psychological, physical, and relational) and COVID-19-related anxiety.
[image: Table2]

As to what extent AT practice has helped them to stay physically healthy, the overall sample rated 7.39 (SD = 1.81). By gender, women, 7.53 (SD = 1.61) and men, 7.20 (SD = 2.08); by profession, healthcare workers 7.24 (SD = 2.19) and other professions 7.50 (SD = 1.52); and by site of residence, those from Madrid rated 7.00 (SD = 1.81) and those from other regions 7.89 (SD = 1.72).

As to what extent AT practice has helped them to better understand others, the overall ratings are 7.57 (SD = 2.17). By gender, women rated 7.68 (SD = 2.07) and men 7.46 (SD = 2.30); by profession, healthcare workers 7.77 (SD = 1.86) and other professionals 7.40 (SD = 2.43); and by site of residence, those from Madrid rated 7.41 (SD = 1.88) and those from other regions 7.79 (SD = 2.54).

There are significant differences only to the degree in which AT helps psychologically by site of residence, which is slightly lower in Madrid than in the other regions of Spain (Madrid n = 44, M = 8, SD = 1.52; other regions of Spain, n = 31, M = 8.52, SD = 1.81; U = 302.00, p < 0.034).

As for the COVID-19-related anxiety, in a rating from 0 to 10, the total sample mean was 4.38 (SD = 2.68). By gender, women rated 3.95 (SD = 2.65) and men 4.88 (SD = 2.66); by profession, healthcare workers, 4.27 (SD = 2.44) and other professions 4.46 (SD = 2.89); and by site of residence, Madrid 4.24 (SD = 2.67) and other regions 4.55 (SD = 2.72). There is a non-significant and negative correlation (r = −0.041) between age- and COVID-19-related anxiety (p < 0.732).

As shown in Table 3, there are significant positive correlations between the usual frequency of AT practice and the evaluation of the degree in which AT helps psychologically (r = 0.321), physically (r = 0.266) and in understanding others (r = 0.433). Regarding the frequency of AT practice during the pandemic, there are significant positive correlations only with the evaluation of the degree in which AT helps understand others better (r = 0.291). Therefore, the more frequent the usual AT practice, the higher the evaluation of its psychological, physical, and relational benefits, whereas the frequency of AT practice during the pandemic only correlates with the ability to understand others.



TABLE 3. Spearman’s correlation coefficient between AT variables and outcomes.
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DISCUSSION

The descriptive data of the study show a similar proportion of women (54.7%) to men (45.3%). Nearly half of them were healthcare professionals, and almost half of the sample resided in the city of Madrid. The usual frequency of AT practice, measured by the number of AT exercises per week, is 8.64 times/week on average. The recommended frequency ranges from 7 to 21 times per week, being somewhat higher during the learning period of the technique (3 times/day), whereas experienced trainees tend to practice once a day (7 times/week). As for gender differences, men tend to practice AT more times per week than women, both during normal times and during the pandemic. In addition, both women and men increased their AT practice during the pandemic, women to a greater extent.

The increase of practice during the pandemic may reflect a response to higher levels of stress and anxiety, which is concordant with the findings of Ozamiz-Etxebarria et al. (2020a) on the effects of AT on easing COVID-related anxiety in an experimental study with university students. This increase is more significant in women probably because they tend to experience higher anxiety during the pandemic (Lai et al., 2020; Liu et al., 2020).

The positive correlation between age and AT seniority may seem obvious, as older people have had more years to practice than younger ones; but it may also indicate that AT practice, once initiated, tends to become a life-long habit. The somewhat counterintuitive negative correlation found between COVID-related anxiety and age corroborates other studies showing that older people present less anxiety than younger ones during the current pandemic (Picaza Gorrochategi et al., 2020).

In terms of professions, the most significant finding is that health professionals have been practicing longer than other professionals. This is probably because health professionals have had easier access to AT and therefore may have started practicing earlier than others.

Fear of contagion has been one of the most frequent psychological reactions in the population during the current pandemic. However, the fear levels are low in our overall sample, as on a scale from 1 to 10 women rated an average of 4.20 and men an average of 5. The tendency of men to show more COVID-19-related anxiety than women is in contradistinction to a study in Cuba reporting significantly greater fear of COVID-19 in women (Broche-Pérez et al., 2020) and to several other studies showing that women have had more anxiety during the pandemic (Lai et al., 2020; Liu et al., 2020). The lower anxiety scores in women in our sample may be explained by their greater increase of AT practice during the pandemic. These low levels of COVID-related anxiety in our sample may be related to the practice of autogenic training, and effect already shown in an experimental study by Ozamiz-Etxebarria et al. (2020a).

It is interesting that most participants (88%) remained healthy during the pandemic, and only 5.3%, all from the Madrid region, became infected by the COVID-19 virus. Taking into account that the calculated prevalence of infection at the time of the study was 13.3% for the Madrid region (Metroscopia, 2020), the results of the present sample are quite optimistic and may suggest that AT may have a protective effect against virus infection.

We found that participants who remained healthy increased significantly their AT practice during the pandemic, which may indicate that increased practice has both physical and psychological health benefits.

Participants who were infected by the COVID-19 virus had the least COVID-related anxiety whereas those who became ill for other causes had the greatest. This may seem obvious, as those who had already experienced the COVID-19 infection may have felt relieved by the mild course of the illness and also protected against repeated infection, whereas those ill for other causes may have increased fear of their condition being complicated by COVID-19.

Another positive fact of the present study, which points to the benefits of AT, is that the people who have remained healthy throughout the pandemic, without contracting any type of disease, are precisely those who have been practicing AT for more years, with an AT seniority about twice those who became ill. This finding confirms previous data showing that, besides the immediate effects of the AT exercises on neurovegetative function, regular practice over a number of years permanently increases the body’s homeostatic functions and thus increases resilience to illness (Luthe and Schultz, 1970a). More recent research has shown that AT improves the immune function (Minowa and Koitabashi, 2014).

According to the participants, AT has a positive effect on their psychological and physical health and in their ability to understand others. This perception tends to be somewhat higher in women, although it does not reach statistical significance. Nor are there any statistically significant differences when comparing the psychological, physical, and relational effects in terms of professions. This leaves the question open for further studies with a larger number of participants. In terms of site of residence, it seems that people living in other regions of Spain perceive that AT is helping them more than those living in Madrid. This occurs at both psychological and physical levels, as well as in understanding others. Madrid is one of the hardest hit cities, not only by COVID-19 but also by constant changes in confinement regulations (Mucientes, 2020), which may create discouragement among its population. However, although the difference is not significant, it seems that they also tend to have less anxiety about COVID-19. Perhaps, the fact of observing so much contagion in the city diminishes the fear because the virus is better known to the people of Madrid.

Participants value AT highly as helpful in maintaining psychological health. The degree of positive evaluation of the benefits of AT correlates with the usual frequency of AT practice. This is a well-known effect of AT, and achieving emotional stability is one of the main reasons for its application in clinical psychology (Luthe and Schultz, 1970b; Hoffmann, 2017). Autogenic training has also been reported to improve psychological wellbeing in chronic medical patients (Ramirez-Garcia et al., 2020).

Participants also value AT as highly helpful in maintaining physical health. As previously, this perception correlates with the usual frequency of practice and is concordant with research showing that AT practice increases the body’s homeostatic functions and the resilience to illness (Luthe and Schultz, 1970a). Furthermore, a meta-analysis of clinical outcome studies has shown positive effects of AT for tension headache, migraine, mild-to-moderate essential hypertension, coronary heart disease, bronchial asthma, unspecified somatoform pain disorder, Raynaud’s disease, anxiety disorders, dysthymia, mild-to-moderate depression, and functional sleep disorders (Stetter and Kupper, 2002).

In terms of relating better to others, the average scores are also high, showing that AT may help to overcome the relationship difficulties associated with confinement (Brooks et al., 2020). The practice of AT is known to increase empathy and other positive personality traits, an effect called “the third autogenic switch” (de Rivera, 2018; Ross, 2020). As expected, this third autogenic switch is correlated in our sample with the frequency of practice, both in usual times and during the pandemic.

Social relationships have also been damaged during this pandemic, as strong measures of social distancing and confinement have totally changed the way people relate to each other. Isolation and loneliness have been the major relational problems of this pandemic (Brooks et al., 2020; Smith and Lim, 2020). Therefore, the perception that AT helps to understand others better is a further argument in favor of its practice.

AT seniority does not significantly influence the evaluations of the effects of AT on physical, psychological, and relational health, which may indicate that people who have been practicing AT for a short time are as aware of its benefits as those who have been practicing over longer periods. In other words, it seems that the positive effects of autogenic training are noticeable from the very beginning of its practice.

The strength of this research is that it is the first study on the benefits of autogenic training in coping with the adverse psychological effects of the pandemic. The two main limitations of the study are the small size of the sample, which may prevent several tendencies to reach statistical significance, and the failure of taking into account in the selection criteria the health status of the participants, so to exclude its influence in our results. These aspects should be taken into account in the future studies.



CONCLUSION

Practitioners of autogenic training consider this practice highly helpful to their physical and psychological health and for the better understanding of others. These three aspects are very important during the COVID-19 pandemic. Social relations have deteriorated due to social isolation (Ammar et al., 2020a; Hickie, 2020), and AT is useful in facilitating empathy. Psychological health has suffered during the pandemic, as shown in different studies (Ozamiz-Etxebarria et al., 2020b), and the physical dimension is obvious in times when the risk and fear of getting sick, especially of COVID-19, have increased significantly (Ornell et al., 2020). Therefore, we recommend the practice of autogenic training to people who are living moments of anxiety, are afraid of the disease or feel they have lost the quality of relationships with others.
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During the outbreak of the COVID-19 epidemic, fear of disease and its consequences, recommended lifestyle changes, and severe restrictions set by governments acted as stressors and affected people’s mood, emotions, mental health, and wellbeing. Many studies conducted during this crisis focused on affective and physiological responses to stress, but few studies examined how the crisis affected cognition. The present cross-sectional study examined the relationship between physiological, affective, and cognitive responses to the epidemic. In an online survey conducted at the height of the first wave of the epidemic in Slovenia (April 15–25, 2020), 830 Slovenian residents aged 18–85 years reported the effects of stressors (confinement, problems at home, problems at work, lack of necessities, and increased workload), experienced emotions, generalized anxiety, perceived stress, changes in health, fatigue and sleep quality, and perceived changes in cognition during the epidemic. Risk factors for stress (neuroticism, vulnerability, general health, gender, and age) were also recorded. We hypothesized that stressors and stress risk factors will be related to subjective cognitive decline, with negative emotions, generalized anxiety, perceived stress, and physical symptoms acting as mediator variables. On average, the results showed a mild subjective cognitive decline during the epidemic. In structural equation modeling, 34% of its variance was predicted by the mediator variables, with negative emotions and physical symptoms having the largest contribution. Stress risk factors were predictably related to the four mediator variables. Among the stressors, confinement showed the strongest effect on the four mediator variables, implying the importance of thoughtful communication about necessary restrictive measures during emergency circumstances. The results of this study indicate that the possibility of altered cognitive function should be considered when planning work and study activities during the epidemic.

Keywords: COVID-19, SARS-CoV-2, stress, emotions, cognitive complaints, physical health, cognitively normal adults


INTRODUCTION

On March 11, 2020, the World Health Organization declared a COVID-19 pandemic (Ghebreyesus, 2020). Slovenia declared the epidemic on March 12, 2020 (Government of the Republic of Slovenia, 2020a). Due to the sudden nature of the COVID-19 outbreak and high infectiousness of the SARS-CoV-2 virus, the Slovenian Government implemented several restrictions. In addition to the introduction of the minimum physical distance of 1.5 m and the mandatory use of face masks, freedom of movement was restricted to small municipalities, people were expected to self-isolate in their homes, most economic activities were stopped, and public life was closed. Public services such as public transport and health services were restricted. Shops were closed, except for grocery stores. Educational institutions were closed and switched to online teaching. According to Eurofound (2020), in April and May 2020, 10% of people reported that they worked from home every day or several times a week before the epidemic, and 23% reported that they started working from home as a result of the situation, with 17% of residents reporting that their working hours increased and 46% reporting that they decreased. The media covered the crisis extensively, and the amount of information about COVID-19 and the ever-changing measures to limit the outbreak was overwhelming. In retrospect, it could be assumed that Slovenians quickly adapted to the emergency measures and followed strict restrictions and recommended lifestyle changes, making Slovenia the first European country to announce the end of the first wave of the epidemic on May 15, 2020 (Government of the Republic of Slovenia, 2020b). However, the implemented restrictions affected people’s behavior and psychological wellbeing (Lep and Hacin Beyazoglu, 2020).


Stress During the COVID-19 Epidemic

The course of the COVID-19 pandemic as a global, prolonged health crisis was unpredictable and beyond control of individuals. It caused stress to many people, and the measures taken to restrict the spread of the virus had many negative effects. A plethora of studies conducted around the world, including in Slovenia (Lep and Hacin Beyazoglu, 2020), showed that the COVID-19 crisis affected people’s mood and emotions (Xiao et al., 2020), leading to decreased subjective wellbeing (Möhring et al., 2020; Ammar et al., 2021b; Paredes et al., 2021), sleep disturbances (Gualano et al., 2020; Pinto et al., 2020; Saraswathi et al., 2020; Ammar et al., 2021b), and increased prevalence of psychiatric conditions, such as generalized anxiety disorder, depression, or post-traumatic stress symptoms (Fu et al., 2020; Liu et al., 2020). The confinement during the epidemic also resulted in an increase of social isolation, physical inactivity (the hours of daily-sitting) and unhealthy diet behaviors (Ammar et al., 2021b). However, only few studies examined how people’s cognition changed during the COVID-19 crisis. Batty et al. (2020), in a prospective cohort study using UK Biobank data, found that a higher risk of hospitalization for COVID-19 was observed for participants with lower performance on two tests of cognitive function – verbal and numerical reasoning and reaction speed – which the authors suggested could be potential markers of health literacy. Commenting on the consequences of the COVID-19 pandemic, Boals and Banks (2020, p. S255) suggested that increases in stress and anxiety are likely to impair cognitive functioning. They wrote that “anecdotally, in the time since the pandemic, students and colleagues have shared that they have had trouble staying focused and productive.” Our own observation was consistent with this comment – many people in our setting who worked from home reported being more tired and having more trouble multitasking. In the present study, therefore, we wanted to investigate how different stressors, i.e., different aspects of the COVID-19 crisis, such as stress related to changes in living and working conditions, affected the adult population of Slovenia. We wanted to examine the relationship between different types of stress responses, including physiological, affective, and cognitive responses. More specifically, we were interested in subjectively reported change in cognitive performance.



Physiological, Affective and Cognitive Responses to Stress

Stress affects mood and emotions, cognition, behavior, wellbeing, and health (Schneiderman et al., 2005). It activates the hypothalamic–pituitary–adrenal (HPA) axis, resulting in physiological responses such as increased cortisol secretion (Kemeny, 2003), heart rate, respiratory rate, blood pressure and muscle tension, making an organism ready for action. Affective responses to stress include negative affect (e.g., feelings of tension, panic, feeling overwhelmed, irritability, restlessness, anger, guilt, sadness, grief, and depression) or positive affect (e.g., feelings of happiness, enthusiasm, contentment, and excitement; Zhaoyang et al., 2020). Cognitive responses to stress include mental slowing, confusion, narrowing of focus, difficulty concentrating, memory impairment (forgetfulness), increased or decreased awareness of one’s surroundings, general negative thinking, intrusive and repetitive thoughts and images, constant worry, difficulty making decisions, poor abstract thinking, disturbed thinking, difficulty identifying familiar objects or people, loss of orientation in time and place, and changes in learning and memory (Becker et al., 1973; Bryce, 2001; Kemeny, 2003).

The direct effect of stress on cognitive functions is not entirely clear, and research examining the effects of stress on executive functions has yielded counterintuitive results (see Shields et al., 2016). Studies found that acute and chronic psychological stress can induce structural and functional changes in the adult brain and impair memory and executive functions (Diamond, 2013; Chattarji et al., 2015; Shields et al., 2016). Executive functions encompass the higher cognitive processes that enable cognitive control, i.e., planning, thinking ahead, and goal-directed action, and include working memory (the ability to retain information in memory and update it regularly), inhibition (the ability to inhibit thoughts or prepotent responses in order to selectively attend to task-relevant information and engage in goal-directed behavior), and cognitive flexibility (the ability to flexibly switch between cognitive rules or ways of thinking; Miyake et al., 2000; Diamond, 2013). In a meta-analysis on the effects of acute stress on executive functions, Shields et al. (2016) showed that stress impairs working memory and cognitive flexibility and that these effects are moderated by sex; stress was also found to impair cognitive inhibition but increase response inhibition, suggesting that stress contributes to a cognitive state of automatic, reactive processing and more alert executive motor control that allows a person to quickly engage with or escape from the current stressor. Qin et al. (2009)found that experimentally induced acute stress leads to deficits in working memory, increased catecholamine and cortisol levels, reduced activation of the dorsolateral prefrontal cortex, and a reallocation of neural resources away from executive function networks. Liston et al. (2009) found in undergraduates that a month-long psychosocial stress related to exams impaired attentional shifting and disrupted functional connectivity within a frontoparietal network mediating attentional shifting, although these impairments were reversible after the stress ended. In general, stress causes a focus on the here and now, resulting in impaired retrospective and prospective memory (Bourne and Yaroush, 2003). The time span from which knowledge can be easily retrieved and used in a given context shrinks as stress levels increase (Bourne and Yaroush, 2003). Functioning during stress may be adaptive in the short term, biasing processing in favor of a single salient stimulus (Liston et al., 2009) or the current stressor to allow an organism to effectively cope with the current unstable circumstances (Shields et al., 2016).



The Interconnectedness of Different Types of Responses to Stress

Emotion and cognition are deeply intertwined (Okon-Singer et al., 2015). Intense negative emotions can interfere with focusing on, encoding, and retrieving important information. Emotions that cause high arousal can divert attention to specific stimuli and affect attentional focus, working memory, learning, reasoning, problem solving, and cognitive control, especially inhibition (Harlé et al., 2013; Okon-Singer et al., 2015). Individuals with emotional disorders, such as anxiety and depression, show impaired cognitive processes (Mathews and MacLeod, 2005). Anxiety can distort attentional processing, because it narrows the range of perceived stimuli and focuses attention on the threat. It biases evaluations of stimulus valence (Yiend, 2010), as well as individual perceptions of reality (Spielberger, 1966). Conversely, cognition can also alter, activate, and inhibit emotions; effortful cognitive strategies, such as reappraising the situation in a more positive light, can be used to cope with and regulate negative emotions (Kryla-Lighthall and Mather, 2009; Cole et al., 2014; Okon-Singer et al., 2015; Tyng et al., 2017).

Complex relationships exist between stress, fatigue, sleep, self-perceived health status, and performance (De Vries et al., 2003; Taylor and Dorn, 2006; Kocalevent et al., 2011; Khanade and Sasangohar, 2017). Sleep and stress interact in a bidirectional manner. Stress causes changes in metabolism through activation of the HPA axis and increased release of glucocorticosteroids, leading to impaired sleep (Van Reeth et al., 2000). This in turn affects the regulation of HPA axis activity, which indirectly modulates arousal (Hirotsu et al., 2015). Sleep disturbances affect how we respond to emotional events during the day, and conversely, responses to past emotional events affect sleep quality (Altena et al., 2016). Stress, anxiety, and depression are associated with fatigue and poorer subjective sleep quality (Van Reeth et al., 2000; Valerio et al., 2016; Thorsteinsson et al., 2019; Cox and Olatunji, 2020; Xiao et al., 2020). Although some studies found no association between subjective sleep quality and cognitive performance (Zavecz et al., 2020), many studies report that sleep quality also affects cognition. It is associated with problems in attention, working memory, and executive functions (Scullin and Bliwise, 2015). Sleep loss and deprivation have been found to impair performance on cognitive tasks involving vigilance and attention, working and long-term memory, learning, logical reasoning, arithmetic calculations, pattern recognition, complex verbal processing, and decision making (Krueger, 1989; Alhola and Polo-Kantola, 2007). Partial sleep restriction deteriorates memory encoding and the ability to learn declarative information (Cousins et al., 2018). Following sleep deprivation, cognitive impairments are thought to be mediated through decreased alertness, attentional lapses, and slowed responses (Alhola and Polo-Kantola, 2007). Thus, cognition can be impaired by stress, fatigue, and decreased sleep quality.



Individual Differences in Stress Reactivity

Responses to the same stressor are not the same for all individuals. Stress occurs when individuals perceive that environmental demands tax or exceed their adaptive capacity (Cohen et al., 1983, 1997), so stressful experiences can be viewed as person-environment transactions, the outcome of which depends on both the stressor and the individual (Kemeny, 2003). In terms of the nature of stressors, circumstances that are perceived as uncontrollable, ambiguous, novel, and durable are more likely to activate a stress response (Kemeny, 2003; Dickerson and Kemeny, 2004). The influence of the external stimulus is mediated by the characteristics of the individual, such as primary appraisal of the stimulus as a threat vs. challenge (Kemeny, 2003), lack of confidence (Farrer et al., 2016), coping mechanisms, self-esteem and social skills (Uchino, 2009), the efficacy of coping efforts (Schneiderman et al., 2005; Pallavicini et al., 2013), social support (Cohen et al., 2000; Cohen, 2004; Qi et al., 2020) and social capital (Xiao et al., 2020), appraisal of psychosocial resources to cope with the stressor, e.g., appraisal of coping skills, personality factors, intellectual resources, financial resources, environmental resources (Kemeny, 2003), and perceived control over potentially negative events (Gallagher et al., 2014). Stress responses, including threat appraisals, negative and positive affect, and task performance, are also related to personality traits, such as neuroticism (Schneider, 2004), extraversion, and openness (Schneider et al., 2012). In addition, larger stress responses are associated with low socioeconomic status, female gender, younger age (Scott et al., 2013; Novais et al., 2017), and poorer physical wellbeing prior to the onset of the stressor (Kocalevent et al., 2011).



Subjective Cognitive Decline

Subjective cognitive complaints are everyday memory and related cognitive concerns expressed by people with or without objective evidence of cognitive impairment and are common across all age groups (Jacob et al., 2019). Subjective cognitive decline is not only predictive of Alzheimer’s disease dementia (Jessen, 2014), but is also associated with numerous other conditions, including normal aging (dos Santos et al., 2012), depression and anxiety (Hill et al., 2016), pregnancy (Crawley et al., 2008), substance use and medication (Jessen et al., 2014), and physical illness (Jacob et al., 2019). In older individuals, memory complaints without actual cognitive decline have been found to be associated with physical health problems, depressive and anxiety symptoms, higher perceived stress and lower mastery (control of potential problems in life), ineffective coping, and high neuroticism (Comijs et al., 2002; Steinberg et al., 2013). Stenfors et al. (2013) found that subjective cognitive complaints in healthy, working non-elderly adults were related to emotional exhaustion, burnout, mental fatigue, disturbed sleep, awakening problems, depressive symptoms, and poorer executive cognitive functioning. Jacob et al. (2019) found in a large nationally representative survey that subjective concentration and memory complaints were predicted by the number of stressful life events, perceived stress, depression, anxiety disorders, sleep problems, and physical health problems (multiple chronic diseases).



The Aim of This Study

Previous studies have rarely examined the effects of chronic stress on human cognitive functions because it would be difficult and unethical to experimentally manipulate such stress conditions (Shields et al., 2016). Thus, most of the evidence on the effects of stress and emotion on cognition has been obtained in short-term experimental studies, in clinical populations, or in selected samples with long-term exposure to stress, such as certain work groups (nurses and shift workers). Less is known about how prolonged collective situational uncertainty, such as that experienced by society at the time of the COVID-19 epidemic, can affect cognitive functioning and its perception. We therefore aimed to investigate whether subjective cognitive complaints during the crisis can be predicted by the physiological and affective responses to stress.

Based on the literature presented, we developed a model of subjective cognitive change during the COVID-19 epidemic, as shown in Figure 1. We expected that the perceived impact of stressors caused by the COVID-19 epidemic would be related to more intense physiological responses leading to physical symptoms (including fatigue, sleep disturbance, physical pain, and worsening of illness) and affective responses (including negative emotions, generalized anxiety, and perceived stress), which in turn would be related to higher levels of subjective cognitive decline associated with impaired attention, memory, and cognitive control. We also expected stress risk factors, such as neuroticism, vulnerability to stress, poorer general health, female gender, and younger age to contribute positively to physiological and affective responses to stress. In addition, we were interested in the association between subjective cognitive change and various demographic characteristics.
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FIGURE 1. A simplified representation of the structural model for predicting subjective cognitive change. Negative emotions, generalized anxiety (GAD-7), perceived stress (loss of perceived control; PSS-4), and physical symptoms mediate the effects of stressors and stress risk factors on subjective cognitive change (CCQ).





MATERIALS AND METHODS


Participants

To assess perceived stress and responses to stress during the COVID-19 epidemic, we designed an online survey. The survey was open on the Slovenian online survey platform 1KA (2020) for 10 days, from April 15 to 25, 2020, at the peak of the first wave of the epidemic, when the trend of newly detected COVID-19 cases began to level off. It was accessed by 1,290 individuals. Of 1,135 who began filling it out, 1,072 (94%) completed at least part of the survey, 881 (77%) responded to the final section of the survey, and 830 participants had complete data on the variables included in the analyses. Table 1 shows a description of the final sample by gender, age, education, marital status, and employment status. In the general population of Slovenia, the share of the same age categories as in our study was 8, 15, 18, 17, 17, 13, and 11% in the first half of 2020 (Statistical Office of the Republic of Slovenia, 2020). In our sample, the oldest age category was underrepresented, which is most likely related to the online administration of the survey.



TABLE 1. Description of nominal variables and comparison of subgroups on the Cognitive Change Questionnaire (CCQ) score.
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Instruments

This research was planned and conducted in an international group of researchers from China, the United States, and Slovenia, who sought to gain insight into a wide range of experiences with the COVID-19 outbreak among participants from different countries who faced different measures to prevent the spread of the SARS-CoV-2 virus. The common core of the survey was negotiated and took into account the different contexts in the participating countries. It included a combination of self-constructed questions and questions from previously validated questionnaires. The aim was to cover many different aspects of the experiences while being manageable and time efficient for participants. In this paper, we report only the results of the study conducted in Slovenia on selected variables related to our defined research problem.


Perception of Stressors

Participants rated on a 5-point scale how much they experienced various stressors or difficulties that negatively affected their mood or emotions during the COVID-19 pandemic (1 – not at all, 2 – a little, 3 – a moderate amount, 4 – a lot, and 5 – a great deal; ‘Not applicable’ (N/A) was also added but later changed to 1 because if a particular factor was not relevant to the participants, it did not affect them). The first type of stressor related to the specifics of the epidemic crisis and lockdown: time spent indoors, media coverage, and restricted movement. The second type of stressor was related to difficulties at home: family relationships, intimate partner relationship, and reduced privacy. The third type of stressor included work-related problems, academic problems, and economic problems. The fourth type of stressor was lack of necessities: personal protective equipment, food, medicine, and access to a doctor. Participants also reported whether their workload had increased during the epidemic (Yes/No).



Physical Symptoms

To assess participants’ physiological reactions to stress, we asked them to rate on a 5-point scale (1 – not at all, 2 – a little, 3 – a moderate amount, 4 – a lot, and 5 – a great deal; N/A was changed to 1) how much they experienced physical pain, worsening of illness, and fatigue/sleepiness during the epidemic. They also rated how tired they were and how well they slept during the COVID-19 outbreak compared to before the outbreak. These changes in fatigue and sleep quality were rated on 5-point scales (1 – much less/better, 2 – less/better, 3 – same, 4 – more/worse, and 5 – much more/worse).



Affective Responses to Stress

To assess participants’ affective state and stress during the COVID-19 epidemic, we used the GAD-7 scale and self-constructed inventories of emotional states and vulnerability indicators. A Brief Measure for Assessing Generalized Anxiety Disorder – GAD-7 (Spitzer et al., 2006) – is a clinical screening self-report measure consisting of 7 items. Participants rated on a 4-point scale how often they experienced the listed symptoms since the beginning of the epidemic (0 – never, 1 – several days, 2 – over half the days, and 3 – nearly every day). When used for clinical assessment, item responses are summed. In the study by Spitzer et al. (2006), the instrument demonstrated good reliability (Cronbach’s alpha coefficient was 0.92 and test–retest intraclass correlation was 0.83), construct validity (a higher score was strongly associated with multiple domains of functional impairment and disability days), and factorial validity (the scale differentiated symptoms of generalized anxiety from those of depression).

In addition to GAD-7, participants rated how much they experienced the following emotions on a 5-point response scale (1 – not at all, 2 – a little, 3 – a moderate amount, 4 – a lot, and 5 – a great deal): Anger at others, anger at self, sadness, fear, worry, annoyance, depression, distracted thinking, longing for normality, and loneliness.

Participants also completed the Perceived Stress Scale – PSS-4 (Warttig et al., 2013). PSS-4 is a 4-item version of a self-report questionnaire developed by Cohen et al. (1983) to measure how often in the past month the person felt nonspecific appraised stress and was unable to control the important things in their life (1 – never, 2 – almost never, 3 – sometimes, 4 – fairly often, and 5 – very often). The higher the score on the PSS-4, the more the respondents perceive that the demands exceed their ability to cope (Warttig et al., 2013). We therefore considered the responses on this scale to be most indicative of the loss of perceived control during the crisis. Cohen et al. (1983) found high correlations of PSS scores with depressive symptomatology and stress measures in samples of college students. Warttig et al. (2013) found acceptable psychometric properties of the PSS-4 on an English sample (Cronbach’s alpha was 0.77) and low to moderate negative correlations with perceived health status, social support, and age, with women reporting higher stress than men.



Cognitive Responses to Stress

Because we were in a lockdown and faced with emergent and rapidly changing situations, we could not conduct objective cognitive tests. There were also no data available on residents’ cognitive function prior to the epidemic. Therefore, we opted for self-report of the changes people observed in their everyday cognitive function. We looked for questionnaires that were general enough and did not ask about instrumental daily activities, since we targeted healthy adults. We could not find a questionnaire that could be easily applied to the situation, so we decided to develop a new instrument. The survey was long and asked about many different variables, so we wanted to keep the instrument on cognitive changes short. To capture self-perceived changes in cognition, we drew on the Working Memory Questionnaire (Vallat-Azouvi et al., 2012) and the Teenage Executive Functioning Inventory – TEXI (Thorell et al., 2020), and compiled nine questions asking about speed of information processing, short-term storage, prospective memory, attention, and executive control (see Table 2). We had no information about participants’ previous cognitive functioning and were not interested in absolute levels of functioning, so we decided to ask participants directly about the changes they observed in their cognition during the COVID-19 epidemic. They were asked to compare their current state (the state during the epidemic) with the state before the epidemic, using a 7-point scale. For items 1–5, the following scale was used: 1 – much less often, 2 – less often, 3 – a little less often, 4 – same as before, 5 – a little more often, 6 – more often, and 7 – much more often (than before). For items 6–9, the following scale was used: 1 – much easier, 2 – easier, 3 – a little easier, 4 – same as before, 5 – a little harder, 6 – harder, and 7 – much harder (than before). We will refer to these questions as the Cognitive Change Questionnaire (CCQ).



TABLE 2. Item content, descriptive statistics, and standardized factor loadings from the one-factor measurement model of the CCQ.
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Stress Risk Factors

Participants’ vulnerability to stress was assessed by their ratings on a 5-point scale (1 – not at all; 5 – a great deal) of the extent to which their sense of imbalance, self-denial, lack of resilience, vulnerability, tendency to suppress emotions, lack of family support, lack of social support, perfectionistic tendencies, poor adaptability, lack of self-confidence, and lack of coping skills played a role in their negative emotions related to the COVID-19 epidemic. Their neuroticism was rated on the same scale based on their responses to questions how much it describes them as a person to be emotionally stable and worry free. They also rated their general health (not limited to the period of the epidemic) on a 4-point scale (1 – poor, 2 – fair, 3 – good, and 4 – excellent).

The survey also asked participants about their gender, age category, employment status, relationship status, and education level.




Procedure

The Ethics Committee of the Faculty of Arts at University of Ljubljana approved the study (approval No. 184-2020). Snowball sampling was used to recruit participants. The researchers AP and VK sent invitations to their personal email contacts and posted announcements on several Facebook pages and on websites of various organizations. Participants were asked to forward the invitation to their relatives, friends, and acquaintances. Participation in the survey was voluntary. Participants received no benefits for participating in the study. They were introduced to the purpose of the survey and gave their consent to participate in the study by clicking a specific button on a survey webpage. To avoid loss of motivation and dropout from participation in the survey, answering most questions was not mandatory and could be skipped if desired. On average, participation in the survey took 15 min.



Data Analysis

Frequency distributions for each item were examined and descriptive statistics were calculated.

Structural equation modeling was used to evaluate the following theoretical model (Figure 1): (i) Each of the four types of responses to stress (negative emotions, generalized anxiety, perceived stress or loss of perceived control, and physical symptoms) was predicted by the perceived impact of external stressors that occurred during the epidemic (confinement, problems at home, problems at work, lack of necessities, and increased workload); (ii) each of the four types of responses to stress was also predicted by stress risk factors: vulnerability to stress, neuroticism, general health, gender, and age (age category means were analyzed); and (iii) four types of responses to stress predicted subjective cognitive change during the COVID-19 epidemic. Perceptions of stressors and stress risk factors were thus entered as predictors (exogenous variables) in the structural equation model. Physical symptoms, negative emotions, generalized anxiety, and perceived stress were treated as endogenous variables and were also considered mediators between predictors and subjective cognitive change. All observed variables (variables listed in Supplementary Table 1, along with gender, age, general health, and increased workload) were entered into the model simultaneously. Due to the ordinal nature of the observed variables we used the robust weighted least squares estimator (WLSMV), implemented by the cfa function in the R lavaan package (Rosseel, 2012). The following cutoff values were considered indicative of acceptable fit of the model to the data (Marsh et al., 2004): CFI and TLI > 0.90; RMSEA and SRMR < 0.08.

The reliability of the scales was calculated using the omega function in the R psych package (Revelle, 2015). Because the measurement models supported the unidimensional structure of the latent constructs under study, we calculated Cronbach’s alpha coefficient as a measure of internal consistency. We also report the McDonald’s omega total, which is a better choice for reliability estimation in the presence of skewed item distributions and the absence of tau-equivalence, i.e., in the case of different factor loadings (Trizano-Hermosilla and Alvarado, 2016).

Responses to items measuring a specific construct were averaged and descriptive statistics were calculated for such scale scores. Welch’s t test and ANOVAs were used to compare the CCQ score in subsamples based on demographic variables (gender, age, education, relationship status, and employment status) and general health status.

All statistical hypotheses were tested at the significance level of 5%.




RESULTS


The Fit of the Proposed Structural Equation Model

The model tested fit the observed data closely enough, χ2(1948) = 5653.79, p < 0.001, CFI = 0.906, TLI = 0.912, RMSEA = 0.048, 95% confidence interval for RMSEA = 0.046–0.049, p(RMSEA ≤ 0.05) = 0.991, and SRMR = 0.057.

Testing the measurement models of all included constructs confirmed their one-dimensional structure. Table 2 shows the estimated parameters in the measurement model related to the CCQ, and Supplementary Table 1 shows the estimated parameters in the measurement models for other latent constructs. For most items, factor loadings were high and consistent with expectations. In the CCQ, all items except item 1 loaded highly on the general factor. Excluding this item would not increase the reliability of the instrument, so we decided to keep it.

The scales measuring subjective cognitive change, negative emotions, generalized anxiety, and vulnerability to stress showed good reliability (Table 3), with Cronbach’s alpha coefficients of internal consistency exceeding the value of 0.88. The reliability of other scale scores was lower, but considering a small number of items on these scales, we concluded that their reliability was also acceptable (Table 3).



TABLE 3. Descriptive statistics and the reliability of the scale scores (N = 830).
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Responses to Stress and the Perceived Impact of Stressors

Regarding the perceived impact of stressors during the COVID-19 epidemic, participants perceived the impact of confinement on their emotions as moderate, while they reported a low impact of problems at home and at work and no to a low impact of lack of necessities (Table 3). A minority of participants (25%) reported experiencing increased workload during the epidemic (Table 1).

On average, participants were characterized by moderate levels of neuroticism and low levels of vulnerability to stress (Table 3). The frequency distribution of ratings of their general health is shown in Table 1. A large majority reported good or excellent health.

Among other constructs, Table 3 also shows descriptive statistics for constructs related to emotional responses to stress. On average, participants reported experiencing low levels of negative emotions and infrequent to occasional perceived stress (loss of perceived control). They rarely felt anxious during the epidemic. Summing responses to GAD-7 items yielded an average total score of 4.28 points (SD = 3.81) on the 0–21 scale. A large percentage of participants scored 0 on GAD-7. For 76 (9%) of participants, the scale sum was above 10, which is considered the cutoff point for identifying moderate generalized anxiety. Thus, we conclude that our sample generally exhibited only mildly negative emotions at the time of our study. In terms of physical responses to stress, participants generally reported experiencing fatigue and sleepiness to a low degree, no (or only mild) physical pain and worsening of illness, and a slight increase in fatigue and decrease in sleep quality compared to pre-epidemic times (see Supplementary Table 1, part Physical Symptoms).

On average, participants reported mildly impaired cognitive function during the COVID-19 lockdown (Table 3). During the epidemic, they were slightly slower in performing their usual activities than before the epidemic, and they noticed slight negative changes in their speed of information processing, attention, memory, and executive control (Table 2). The mean CCQ score (4.18) was statistically significantly larger than 4 (the response indicating no change), t(829) = 8.90, p < 0.001, d = 0.31, 95% confidence interval for d = [0.17, 0.45], 1 − β = 1.00.

No statistically significant differences were found in subjective cognitive change by gender, age, education, relationship status, and employment status (Table 1).



Predictors of Stress Responses and Subjective Cognitive Change

Supplementary Table 2 shows the correlations between different constructs used in the structural model for predicting physical symptoms and emotional responses to stress. Table 4 shows the standardized regression coefficients in the structural model. Among the COVID-19 crisis stressors, confinement showed the largest effect on all four predicted constructs (negative emotions, generalized anxiety, perceived stress, and physical symptoms). Perceived increased workload contributed to more intense physical symptoms. Problems at home and at work and a lack of necessities did not appear to contribute to the emotional and physiological responses to stress. Risk factors for stress showed an expected contribution to stress responses. Stress vulnerability, poor general health, female gender, and younger age contributed to all four types of stress responses, while neuroticism contributed only to emotional responses to stress but not to physical responses.



TABLE 4. Regression coefficients in the structural model for predicting the four mediator variables.
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In the model studied, the four types of stress reactions predicted subjective cognitive change and were able to explain 34% of variance in the CCQ score. The contributions of negative emotions (b = 0.14, SEb = 0.05, z = 2.65, p = 0.004, β = 0.32) and physical symptoms (b = 0.40, SEb = 0.05, z = 8.27, p < 0.001, β = 0.44) were statistically significant, whereas the contributions of generalized anxiety (b = −0.05, SEb = 0.06, z = −0.78, p = 0.434, β = −0.07) and perceived stress in terms of loss of perceived control (b = −0.05, SEb = 0.05, z = −0.98, p = 0.327, β = −0.07) did not reach statistical significance.




DISCUSSION

Our model of subjective cognitive change during the COVID-19 epidemic showed acceptable fit to the data collected. This suggests that the COVID-19 represented a stressful situation that elicited similar responses to those in other types of stressful situations. Confinement (including media coverage and worries about the latest news and other issues) and increased workload during the COVID-19 crisis – potentiated by vulnerability to stress, neuroticism, and poor general health – led to affective, physiological, and cognitive responses that resulted in subjective cognitive decline.

A very small, but statistically significant subjective cognitive decline was reported on average by our participants. Boals and Banks (2012) suggested that perceived stress during the COVID-19 crisis could lead to intrusive thoughts that compete for limited cognitive resources, cause mind wandering, and decrease academic, occupational, and daily life tasks performance. Among the most important factors for mind wandering, they cited worries about the latest news regarding the pandemic, worries about loved ones and others who might be at risk health-wise or financially, and worries about themselves. Overall, our results are consistent with their conjecture, but also reveal some further details.


The Impact of Stressors on COVID-19 Stress Responses

Previous studies have shown that stressors have an important impact on negative emotions, depression, and anxiety (Stein and Lang, 2002; Kemeny, 2003; Scott et al., 2013; Chattarji et al., 2015; Zhaoyang et al., 2020). In our study, increased workload, most likely due to increased teleworking and the need to adapt to the new situation (adjusting daily schedule and work process to work from home, helping children with online learning, increased use of computers and digital communication, etc.) contributed to physical symptoms (i.e., increased fatigue, decreased sleep quality, physical pain, and exacerbation of illness). Among the specific stressors associated with COVID-19 crisis, confinement was found to be the single most important origin of affective responses to stress and physical symptoms. It is possible that this predictor covered other stressful aspects of COVID-19 lockdown, as it was positively associated with changes in work or study conditions, income reductions, and problems with relationships at home (see Supplementary Table 2).

Other studies also found confinement or its variants to be important stressors during the COVID-19 epidemic. For example, Xin et al. (2020) found that mandatory quarantine during the initial COVID-19 outbreak in China was associated with negative thoughts (perceived discrimination) and emotional distress. Tang et al. (2020) found that the likelihood of exhibiting generalized anxiety and depression was higher among respondents who were quarantined than those who were not. Ammar et al. (2021b) reported that COVID-19 home confinement negatively affects mental wellbeing and emotional status and leads to unhealthy diet behaviors. Trabelsi et al. (2021) confirmed the effects of confinement on impaired sleep quality and decreases in physical activity. Bai et al. (2004), who studied the effects of quarantine during the outbreak of various diseases, found an increase in exhaustion, anxiety, irritability, and insomnia. Similarly, our results show a very general effect of this stressor on emotional, cognitive, and physical functioning during the epidemic. The negative effect of confinement could be attributed to quarantine-induced boredom, frustrations, perceived loss of freedom, decreased physical activity, (daily) travel restrictions, altered schedule due to working or studying from home, altered sleep–wake rhythms, and anxiety due to myths, misinformation, erroneous news reports in the media, and misunderstanding of health-related messages (Bao et al., 2020; Saraswathi et al., 2020). The media could also contribute to the stigmatization of those infected and those who leave their homes (Gualano et al., 2020), contributing to distress. In addition, Gualano et al. (2020) found that internet use increased during the COVID-19 lockdown for three-quarters of participants, and using the internet as a source of information led to a higher likelihood of anxiety. In terms of the harmful effects of confinement, it is interesting to note that a higher prevalence of generalized anxiety disorder has also been found in prisoners (Costa et al., 2010; Dadi et al., 2016), where it has been attributed to increased exposure to deprivation of social interaction, deprivation of liberty, rigid rules, constant control of individuals and stressful situations, among other factors (Costa et al., 2010), and similar characteristics could be attributed to the COVID-19 lockdown.



Other Factors of COVID-19 Stress Responses

In addition to the aforementioned effects of stressors, we observed an independent contribution of stress vulnerability, neuroticism, and poor general health to negative emotions, generalized anxiety, and perceived stress. Similar findings have been reported by other studies (Kemeny, 2003; Sexton et al., 2003; Schneider, 2004; Schneider et al., 2012; Scott et al., 2013; Warttig et al., 2013; Gallagher et al., 2014; Klainin-Yobas et al., 2014). Further, women reported more affective responses to stress and more physical symptoms. Gender differences in emotional, physiological, and cognitive responses to stress have also been observed in other studies (Warttig et al., 2013; Novais et al., 2017; Hodes and Epperson, 2019; Gualano et al., 2020; Liu et al., 2020). Several alternative explanations for these differences have been provided, ranging from neurobiological (Novais et al., 2017; Hodes and Epperson, 2019) to psychological in the sense that women are exposed to more stressors or perceive stressors as more stressful than men (Warttig et al., 2013). Finally, age acted as a preventive factor against affective responses to stress, as also found in several other studies (Warttig et al., 2013; Gualano et al., 2020). According to Warttig et al. (2013), older adults report fewer stressors than their younger counterparts because they are less active and redirect their preferences toward satisfying goals and emotion regulation to maximize positive emotional experiences and minimize negative ones. Also, physical symptoms may be perceived as normative in old age, so older people have a higher threshold for reporting them as potential stressors. In addition, the COVID-19 crisis likely brought fewer changes to the lives of older people (especially retirees) than to younger people.

More severe physical symptoms (i.e., greater increase in fatigue and worsening of sleep quality and health status) were reported by younger and more vulnerable individuals, by women, and by participants who reported increased workload, greater impact of confinement and poorer health. This is consistent with Wang et al.’s (2020) finding that anxiety was higher among students who reported poor health, and suggests that restricted movement during the epidemic may have exacerbated pre-existing health problems.



The Association of Physical and Affective Stress Responses With Subjective Cognitive Decline

In our model, physical symptoms and affective responses to stress were considered mediator variables in the relationship between stressors and subjective cognitive change. The results are consistent with other studies that have found subjective cognitive complaints to be associated with physical health problems (Comijs et al., 2002; Jacob et al., 2019) and sleep problems (Stenfors et al., 2013; Miley-Akerstedt et al., 2018; Jacob et al., 2019); the variables included in the construct Physical Symptoms in our study. Comijs et al. (2002) speculated that physical problems may contribute to lower wellbeing and motivation, leading to poor performance on cognitive tasks and memory complaints.

Both subjective and objective cognitive decline have also previously been associated with negative emotions and anxiety (Comijs et al., 2002; Ouimet et al., 2009; Boals and Banks, 2012; Harlé et al., 2013; Okon-Singer et al., 2015; Hill et al., 2016; Jacob et al., 2019). In our study, we found no evidence of the association between subjective cognitive decline and generalized anxiety. One possibility for such a result could be that we found a prevalence of generalized anxiety disorder of 9% in our sample (this was the percentage of participants with GAD-7 sum greater than 10 points), which is much lower than what has been found in some other countries and subject groups, where typically about one-third of the samples had an anxiety disorder and about one-third to one-half had sleep disorders during the COVID-19 epidemic (Fu et al., 2020; Gualano et al., 2020; Huang and Zhao, 2020; Hyland et al., 2020; Twenge and Joiner, 2020; Fiorenzato et al., 2021). Unfortunately, there are no data for the prevalence of generalized anxiety disorder in Slovenia in normal times, but a 12-month prevalence of threshold GAD of about 2% was observed in the European community before the COVID-19 pandemic (Lieb et al., 2005) and a 1-month prevalence of about 8% was observed in primary care patients worldwide (Maier et al., 2000), suggesting that the prevalence of GAD was only slightly increased in our sample. The use of other, more discriminating measures of anxiety could lead to different results. The same could be true for the measure of perceived stress (PSS-4), which had low reliability. This could be one of the reasons why we found no association between the PSS-4 scale score and the CCQ score, which is not consistent with previous studies reporting that loss of perceived control is related to subjective cognitive complaints (Comijs et al., 2002; Boals and Banks, 2012; dos Santos et al., 2012; Steinberg et al., 2013).



Study Limitations and Strengths

Our study has several limitations. We used only self-report scales, which may have led to social desirability and other response biases. Second, the study was cross-sectional. At the time of our study, the epidemic had been declared in Slovenia for just over a month. The differences between our study and others in the expression of affective responses to stress could be explained by the different timing during the lockdown and the different measurement instruments used. Third, participation was voluntary, and stressed individuals may have a greater need to participate in studies, such as ours to express their concerns and problems. Fourth, snowball sampling was used, resulting in an unbalanced gender and age structure of the sample (with males and individuals older than 75 years underrepresented), so our results may not be generalizable to the general population. Fifth, as is common with online surveys, a number of participants (27%) left the survey before completing it or did not answer all questions, so attrition bias may be present (see Supplementary Table 3 and accompanying text for more information on this). Sixth, other relevant stressors (e.g., reduction in physical activity and social interactions) and constructs (e.g., depression) could be included in the model and instruments with better psychometric properties could be used instead of single indicator variables, but this would increase the length of the already long survey and lead to additional dropouts. Seventh, our model is unidirectional and predicts subjective cognitive change based on physical symptoms and affective responses to stress. However, the relationship between the constructs under study may be bidirectional. For example, negative emotions may increase subjective cognitive decline, and subjective cognitive decline may increase negative emotions. The lack of temporal order in the measurement of stress and subjective cognitive decline prohibits causal inferences, and the mediations in our structural model should not be interpreted as causal mediations (Maxwell and Cole, 2007). Longitudinal observation would be desirable to shed more light on psychological responses to the COVID-19 epidemic. Qualitative studies should be conducted as a complement to quantitative studies to investigate in more detail how participants experienced the lockdown and in which situations subjective cognitive decline occurred, how it changed over time and why, how the intensive use of digital technology affected it, etc. Finally, using objective measures of stress (e.g., measuring cortisol levels) to monitor physiological changes during the epidemic would provide a deeper understanding of the impact of the epidemic on physical and mental health. Future studies should also use tests of attention, memory, and executive function and address the potential objective cognitive decline caused by chronic stress due to the COVID-19 epidemic, as subjective and objective cognitive decline do not necessarily overlap in healthy adults (Markova et al., 2017; Barbe et al., 2018).

Nevertheless, we can say that our research is important because we collected the data during the critical period of the first wave of the COVID-19 epidemic, i.e., under lockdown and particular psychological circumstances, and our sample was large. A majority of our results were consistent with findings in the literature, which gives us confidence. Additional support for our findings comes from a very recently published study by Fiorenzato et al. (2021). They investigated the effect of lockdown on the mental health and cognitive functioning of Italian residents. Some findings overlap with ours. For example, their participants reported increased distress and decreased sleep quality. They also complained about their attention, temporal orientation, and executive functions during lockdown. Subjective cognitive complaints were associated with home confinement. In their study, subjective cognitive complaints were also associated with increases in anxiety and depression, female gender, younger age, and underemployment. In our study, gender and age had similar effects on mediator variables (physical symptoms and affective stress responses) but not directly on subjective cognitive decline.

An important contribution of our study is also the developed CCQ, a brief measure of recent subjective cognitive changes. The instrument showed adequate psychometric properties and could be used and further validated in the future studies on the influence of crisis situations on subjective cognitive decline.



Conclusion

Our study showed that prolonged confinement can cause distress and lead to generalized anxiety, negative emotions, loss of perceived control, increased physical symptoms, and subjective cognitive decline. These results have several practical implications. First, governments should ensure that the experience of confinement is as tolerable as possible by setting a reasonable duration of lockdown and providing basic supplies and services (Li et al., 2020). Regulations designed to prevent the further spread of the virus must be well thought out and properly communicated to mitigate stress and prevent stress reactions. Interventions delivered via the Internet, mobile devices, or other types of media should be offered during confinement to monitor physical, mental, and psychosocial health, promote healthy lifestyles, and provide psychosocial support, especially for vulnerable groups, such as the elderly (see Ammar et al., 2021a). Second, cognitive impairment during the pandemic is inevitable for even the most resilient individuals (Boals and Banks, 2020). Therefore, attention should be paid to subjective (and objective) cognitive decline and to adapting work or learning processes during the epidemic. Expectations of what is realistic in times of crisis should be scaled down. In relation to stress, cognitive activities may have a preventive effect, as it has been shown that higher cognitive load focuses attention more on the neutral or positive non-threatening stimuli and reduces mind wandering toward worry (Najmi et al., 2015). However, according to the results of our study, increased workload can increase physical symptoms, such as fatigue and sleep problems. Therefore, a carefully planned, balanced level of work or study activities would be preferable during these difficult times.
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The aim of this research was to examine the moderation effects of comparative thinking (CT) across the relationship between gratitude and affect during the COVID-19 outbreak. To this purpose, multiple regression as well as moderation analyses were carried out. Age and sex were also addressed as variables of interest as described in previous literature. A sample of 306 north Americans was recruited by crowdsourcing platform ProA to obtain a representative sample based on age and gender. The participants filled in a questionnaire based on comparative thinking in relation to the emotional experience experienced before and during the COVID-19 outbreak, positive and negative affect schedule for positive and negative affect, as well as Gratitude Questionnaire - Six Items Form scores for gratitude. The main results of the current study related to the COVID-19 outbreak can be listed as follows: (i) no differences between CT groups in the gratitude trait, but differences in positive and negative affect did occur; (ii) regression models that included age, gratitude, and affect variables predicted negative and positive affects but gender did not reach the statistical level; (iii) two moderation models predicted affect from gratitude, with the CT variable moderating this effect; this moderation effect was also statistically significant in predicting negative affect but it was not statistically significant in predicting positive affect. These results might be of interest for training programs in applied levels and theoretical models of gratitude.
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INTRODUCTION

Contemporary society has been facing the urgent psychological need for support in an unprecedented health crisis worldwide. This is expected to be followed by an economic crisis of greater impact than that of 2008. Unsurprisingly, this has also raised not only the interest of the scientific community, but also the general public, raising many issues of debate that involve a large body of disciplines in our society. Even though research on this virus has growth exponentially in the last months, there are currently many doubts regarding its mode of transmission and its presentations, in addition to intensive efforts to develop vaccines and therapies. Within this scenario, priority has been given to the biomedical aspect. However, the global psychological impact of this pandemic is still unknown, and merits thoughtful consideration.

Recent studies suggest that the current situation will have a significant psychological impact and an increase on psychological disorders (Duan and Zhu, 2020; Zgueb et al., 2020). A large body of studies has addressed the restriction measures effects in wellbeing and other underlying variables to behavior during lockdown. According to Ammar et al.’s (2020a) findings in Europe, North Africa, West Asia, and America, a psychosocial strain occurs due to large decreases in the amount of social activity through family, friends/neighbors, or entertainment, as well as, lower life satisfaction due to a decrease in mental wellbeing and an increase in depressive symptoms when comparing previous states to confinement (Ammar et al., 2020b). Early studies in China reported that most of the symptoms affecting people in confinement were fear of contagion, anxiety caused by isolation, and lack of information regarding the new virus (Huang and Zhao, 2020). For example, Wang et al. (2020) reported a moderate to severe psychological impact as up to 20% of participants experienced noteworthy depressive symptoms. The role of attitudes towards the COVID-19 outbreak is of interest to describe different profiles in the population that improve adherence to health recommendations (Murphy and Moret-Tatay, 2021). In this way, studies on protective factors seem to be imperative for mental health as well as other inherent fields.

From theoretical models and applied evidence, it has been highlighted how stressful life events can be determinants for many fields (Assari and Lankarani, 2016). Gratitude emerges as a construct of interest in the field of mental health. It has been described as a variable related to happiness, health, purpose in life, and other desirable life outcomes but also related to a decrease in negative affect and vice versa (Rash et al., 2011; Emmons et al., 2019). According to Syropoulos and Markowitz (2020), gratitude is related to various behavioral, affective, and attitudinal responses to the pandemic. Moreover, the authors investigated how this construct is related to moral decisions and response to COVID-19 concluding a positive impact on prosociality. In a previous study, we have found that the four subscales of gratitude (Interpersonal Gratitude, Gratitude in the face of Suffering, Recognition of Gifs, and Expression of Gratitude) were positively associated with positive affect as well as inversely associated with negative affect, indicating that people who are more grateful, both to other people and to transcendental forces, experience a better affective experience (Bernabe-Valero et al., 2021). Moreover, higher scores on gratitude have been also found to be predictors of a lower impact to academic functioning at the end of the semester during the current COVID-19 outbreak (Bono et al., 2020). Thus, we highlight the interest in studying gratitude during the COVID-19 pandemic as it has been found to emerge as a protective factor with numerous benefits for both physical and psychological health (i.e., Emmons and Mishra, 2011) and specifically plays an important role in post-traumatic growth (Linley and Joseph, 2004).

Whether gratitude can be considered a trait or composed effect of states is a subject of much debate in the literature (Wood et al., 2008; Solom et al., 2017). It should be noted that the relationships between the trait of gratitude and daily moods, as well as how this trait behaves in adverse situations such as the current pandemic, are of interest from several perspectives. Not surprisingly, the relationships between the state of gratitude, mood, and traits were investigated from an empirical level, finding that the trait of gratitude was associated with measures of experiences and expressions of gratefulness and appreciation in daily life (e.g., McCullough et al., 2002). Moreover, it was found that measures of gratitude, as an affective trait, are useful for predicting several dimensions of gratitude in people’s daily interpersonal and emotional experience (McCullough et al., 2004). These authors concluded that grateful moods are created both through top-down effects (i.e., the effects of personality and affective traits), bottom-up effects (i.e., the effects of discrete interpersonal and emotional episodes), and the interaction of these effects, providing, in this way, a view of how the three levels of affect affective traits, moods, and emotions are linked (McCullough et al., 2004). With regards to COVID-19, the literature has tried to address to what extent might current experiences explain the relations between traits with general negative appraisal. It was pointed out that situational characteristics often substantially explain the associations of traits with ratings and wellbeing (Kuper et al., 2021).

Another topic that has been addressed in relation to the current pandemic is comparative thinking (e.g., Jahan, 2020). Psychological research has demonstrated how deeply comparisons pervade our thinking (Mussweiler and Epstude, 2009) and the tendency toward comparative information processing is striking because of its remarkable ubiquity. At the time of confinement and the pandemic, many people will have thought about what their life would be like if they were not living in this situation. Moreover, if they could return to the previous state of normality, comparing either their previous life with a standard or imagining their current life without COVID-19. Counterfactual thinking is a type of comparative thinking and can be defined as a process of mentally generating alternatives to a situation (Roese, 1997). Its key feature is the juxtaposition of one’s current status against an imagined better or worse alternative state (Epstude and Roese, 2008). An upward counterfactual is generated when people imagine better alternative states as opposed to a downward counterfactual which is when they imagine worse alternative states (Broomhall et al., 2017). Thus, studies have been found that link gratitude with counterfactual thinking (e.g., McNamara et al., 2003; Nicuța and Constantine, 2021). For example, Teigen (1997) required participants to tell a story of their own regarding two situations in which they had felt grateful and then asked them whether they had thought about what might have happened instead (i.e., whether they had engaged in counterfactual thinking), finding a strong relationship between gratitude and counterfactual thinking. In another study with adolescents, it was found that after engaging in downward comparative thinking, participants reported more gratitude, and levels of negative emotion were decreased (Nicuța and Constantine, 2021). A meta-analysis examined the strength of association between upward counterfactual thinking and depressive symptoms and found that upward counterfactuals and regret produced statistically significant positive effects that were similar in strength and effects. Results also did not vary as a function of the subject related to counterfactual-inducing situations or study designs (in terms of cross-sectional vs. longitudinal), or even different measurement methods (Broomhall et al., 2017). Thus, it is of interest to clarify the role of comparative thinking, both downward and upward, in gratitude and affect. A large body of research has demonstrated that on the level of simple judgments, people engage in comparative thinking (Mussweiler and Epstude, 2009) alluding to comparative judgment as the result of the comparative thinking process. In this study, we are interested in the role of comparative thinking in relation to the emotions and affects experienced in the pandemic.

In this way, we consider that a person’s categorization of their emotional state in a judgment could act as an affective schema that influences their daily affect. In other words, we hypothesize that, for example, if a person summarizes and labels their experience in a predominantly negative way (i.e., indicates that they are worse since the pandemic) this will influence their affect, increasing their negativity or reducing their positivity, obtaining different effects if they consider their experience to be equal or better. Moreover, given that this is comparative thinking, other counterfactual processes may come into play, since a previous situation is compared with the current experience of a pandemic. We therefore consider it interesting to see whether this comparative thinking moderates the existing beneficial effect between gratitude and affectivity. Furthermore, it must be taken into account that some situations that have occurred in the pandemic (such as losses, experiences of uncertainty, among others), have modified individual’s emotional and affective states. In this way, comparisons will necessarily include the result of these experiences, which is a crucial aspect in the field. The aim of this study is to examine the role of comparative thinking regarding COVID-19 on the relationship between gratitude and emotional affect. Age is a variable of interest as differences have been described for gratitude with regard to lifespan (Jiang, 2020). Although the general consensus is that older people exhibit a feeling of greater wellbeing and less negative affectivity in a pandemic (Bernabe-Valero et al., 2021), a research found that older adults showed higher positive affect and lower negative affect in comparison to younger adults, but similar patterns were found for both groups (Ebert et al., 2020). On the other hand, gender differences have been reported on affect during the COVID-19 outbreak in some studies (Terry et al., 2020; Pérez-Mengual et al., 2021) while others (i.e., Cao et al., 2020; Zhang and Ma, 2020) found no differences, reflecting inconsistent results that require further clarification. For this reason, these variables are considered in the current study.



MATERIALS AND METHODS


Participants

Three hundred and six (306) participants were recruited from the prolific platform ProA, with the condition that the entire sample be residents of the United States, whose main language is English. Four participants were excluded because they did not meet this criterion, leaving a sample of 302 participants of which 153 (51%) were women and 149 (49%) were men. A cross-sectional design was used in which ages ranging from 19 to 82years (M=45.07, ST=15.94) were represented. The participants were divided into the following age ranges: 22% between 18 and 29years old, 17% between 30 and 39years old, 15% between 40 and 49years old, 21% between 50 and 59years old, and 25% were 60years and older. Regarding ethnicity: 8% were Asian; 15% Black; 5% were of mixed race, 3% other, and 69% white. As this was a study involving human participants, it was reviewed and approved by the home University Ethical Committee.



Materials

Before administering the questionnaires, several sociodemographic questions were collected. Specifically, these were related to socio-personal data, age, sex, education level, profession, and employment status.

Comparative thinking in COVID-19 was measured with the question: “We are currently in a worldwide pandemic situation due to COVID-19. Has this significantly affected your mood and emotions?” Three answers were possible: “Yes, I am feeling worse,” “No, no change or almost no change,” “Yes, I am better.” This question assessed the participants’ choice about the emotions and affect experienced by comparing the current experience (during the pandemic) and the situation before the pandemic, which is why we call it comparative thinking (CT). We considered that this choice could be the result of a counterfactual thinking process, with an upward counterfactual process occurring when people imagine better alternative states, as opposed to a downward counterfactual process when people imagine worse alternative states. In answering this question, participants chose which response described their state, whether it was upward vs. downward. In order to be able to analyze the comparative thinking, the sample was divided into two levels; the “worse” response group and the “equal or better” one.

Once completed, different measures of gratitude and affect were administered. The instruments are described as follows:


Gratitude Questionnaire - Six Items Form

This questionnaire focuses on the emotional component of gratitude (Hudecek et al., 2020) based on an understanding of the concept of gratitude as “a generalized tendency to recognize and respond with grateful emotion to the roles of other people’s benevolence in the positive experiences and outcomes that one obtains” (McCullough et al., 2002, p. 112). The internal consistency of the instrument in its construction was high, being α=0.82. It should be noted that item number 6 was removed for theoretical and empirical reasons (see more in Chen et al., 2008; Bernabe-Valero et al., 2013, 2020, 2019; Hudecek et al., 2020). The final GQ-5 internal consistency was α=0.89. Responses ranged from 1 to 7 on a seven-point Likert scale (1=strongly disagree and 7=strongly agree). Scores ranged from 5 to 35, with higher scores indicating a higher level of gratitude.



The Positive and Negative Affect Schedule

A total of 20 emotion words, divided into 10 positive affect factors and 10 negative affect ones. It was developed by Watson et al. (1988). Participants must rate the degree to which they endorse each item on a rating scale (1=very slightly or not at all; 5=extremely). Items are divided to create a score for two factors: positive affect and negative affect. Higher scores represent greater endorsement of the construct. Internal consistency was optimal as positive affect depicted an α=0.90, and negative affect, α=0.91.




Procedure

This study had the approval from the University ethics committee (number UCV2017-2018-28), in accordance with the Declaration of Helsinki of the World Medical Association.

Participation in this research was voluntary and completely anonymous. A recruitment email was sent via the Prolific platform in the United States. At the beginning of the web-based survey, informed consent information was displayed and therefore accepted by every participant. The questionnaire was available online in May 2020.



Data Analysis

The analyses were developed through SPSS 22 and Hayes macro for SPSS (2015). After a descriptive approach, assumptions of normality and homogeneity analyses were carried out, prior to further analyses. Secondly, a relational analysis was carried out, as well as linear regression was performed, to make predictions about the variables of interest. Lastly, two moderation analyses were carried out. Regression-based procedures were executed, employing bootstrapping procedures using 10,000 samples (MacKinnon and Fairchild, 2009; Moret-Tatay et al., 2018).




RESULTS

With regard to CT, 51.6% of the participants reported an upward counterfactual process, reporting that they were worse, while 48.4% reported a downward counterfactual process, being equal or even better. Descriptive analysis as well as Pearson’s coefficients are depicted in Table 1. A t-student test for independent samples was carried out (upward vs. downward) after examining equality of variances which was assumed according to Levene’s test for variances (p>0.05). It should be noted that the upward group depicted lower values on positive affect scores and higher values in negative affect scores than the downward group. In terms of gratitude scores, differences did not reach the statistical level between groups. Gratitude did correlate with positive affect in a direct way and vice versa for the negative affect.



TABLE 1. Descriptive statistics on the variables under study using an independent t-test across the CT group.
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Secondly, a lineal regression in the prediction of negative and positive affect scores was carried out. The model was statistically significant for negative affect, as described as follows: F(5,295)=37.08; MSE=1678.48; R2=0.38; p<0.001. Moreover, the model was also statistically significant for positive affect: F(5,295)=39.28; MSE=1570.35; R2=0.40; p<0.001. Coefficients are depicted in Table 2. Gender and CT were considered as dummy variables in the model.



TABLE 2. Linear regression coefficients on the prediction of gratitude scores.
[image: Table2]

Lastly, a moderation model on CT over the relationship between gratitude and positive and negative affect was carried out. Moreover, Figure 1 depicts the proposed models and interactions. While CT did moderate the relationship between gratitude and negative effect, this was not the case for the relationship between gratitude and positive affect. In the first case, the moderation model on negative affect was statistically significant: F(3,300)=52.24; MSE=0.70; R2=0.30; p<0.001. Coefficients depicted in Figure 1, as well as the interaction, also reached the statistical level. Particularly, the R2 increase due to the interaction depicted the following values: R2=0.01; p<0.05. On the other hand, the moderation model on positive affect was statistically significant: F(3,300)=58.62; MSE=0.66; R2=0.34; p<0.001. Even if coefficients depicted in Figure 1 were statistically significant, the interaction was not (p=0.29). The conditional effect of gratitude on negative affect at values of the moderator is described in Table 3.

[image: Figure 1]

FIGURE 1. Moderation model for gratitude and positive and negative affect across CT.




TABLE 3. Conditional effect of X on Y at values of the moderator.
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DISCUSSION AND CONCLUSION

The aim of this work was to examine the moderation role of CT on the relationship between gratitude and positive and negative affect. Of note, literature points toward gender differences on age, stress, and psychopathology during pandemics (Barzilay et al., 2020; Benjamin et al., 2020; Pérez et al., 2020; Terry et al., 2020). Thus, these variables were also included in the analysis. The main results of the current study related to the COVID-19 outbreak can be listed as follows: (i) no differences between CT groups in the gratitude trait, but differences in positive and negative affect did occur; (ii) regression models that included age, gratitude, and affect variables predicted negative and positive affects but gender did not reach the statistical level; (iii) two moderation models predicted affect from gratitude, with the CT variable moderating this effect; this moderation effect was also statistically significant in predicting negative affect but it was not statistically significant in predicting positive affect.

The CT variable has been useful to divide the sample into two different groups to address differences in terms of their positive and negative affect, also showing a congruence between measures. In addition, this measure has allowed us to differentiate the counterfactual upward and downward processes, which have also been related to the affects in the direction found in previous literature. In other words, the counterfactual upward process seems to lead to greater negative symptomatology (Broomhall et al., 2017) and the counterfactual downward process to greater wellbeing (e.g., Nicuța and Constantine, 2021). However, this variable did not allow us to find differences in the trait of gratitude suggesting that having high or low levels of gratitude is independent of comparative thinking (where participants indicate that they were worse or, conversely, that they were equal or better). Perhaps having the trait of gratitude does not influence comparative thinking regarding the effects of a pandemic. One should bear in mind that this measurement is a global judgment that does not consider other processes that are involved in the assessment of emotional state. The fact of making a global judgment in relation to CT has implications in the participant’s categorization in relation to gratitude and affect (Bernabe-Valero et al., 2021). In this way, it was found that participants with poorer affect were more biased when making such global judgments, even when reporting similar values in gratitude. Another possible explanation is related to the conceptualization of the trait of gratitude, since the definition of this construct is rather complex. In this research, a unidimensional measure was chosen to make the questionnaires easier for participants but several studies have found differences in results depending whether a unidimensional or multidimensional measure of gratitude has been used (e.g., Martinez-Cortés and Bernabe-Valero, 2018; Bernabé-Valero et al., 2019). Future research should address different gratitude conceptions in its nature (Bernabe-Valero et al., 2020) as well as in its cultural conception (Robustelli and Whisman, 2018). On the other hand, gratitude has been shown to be directly related to positive affect and inversely related to negative affect, as previous literature has shown, particularly in times of a pandemic (Burke et al., 2020; Jiang, 2020) as well as other historical moments (Watkins et al., 2006; Frias et al., 2011). This might indicate that more grateful people may enjoy better affectivity by experiencing higher levels of positive affect and lower levels of negative affect.

Furthermore, these aforementioned variables (CT, gratitude, and affect) plus the age variable, were able to predict negative and also positive affect through two regression models. In relation to age, the general consensus is that older people exhibit a feeling of greater wellbeing and less negative affectivity (e.g., Pinquart, 2001; Ebert et al., 2020). This is congruent with our results which indicate that older people have lower values of negative affectivity. Although the relationship between age and positive affect was statistically significant in the regression model, the value of the slope is very low and therefore not informative. Thus, it can be concluded that negative affect seems to decrease with age which has been considered a compensatory strategy to deal with life losses (Charles et al., 2001; Carstensen et al., 2011; Moreno-Cid et al., 2015). Self-efficacy is also a variable of interest for future lines of research, as it has been escribed to influence positive and negative affect (Bandura et al., 2003). Even if this is not directly considered in the current scope of research, further research in this field might shed light on this triad.

On the other hand, gender did not predict positive and negative affect, which supports the claim of no differences between men and women in terms of COVID-19 affect in the previous literature (Cao et al., 2020; Zhang and Ma, 2020) but not those studies that claimed that women are more negatively affected (Rogowska et al., 2020; Wang et al., 2020). This inconsistency in results alerts us to the need to delve deeper into the processes underlying differences in affective regulation between men and women in order to robustly conclude their affect in the current crisis. Note that this process can be very complex, involving socio-demographic and cultural variables.

As expected, the predictive relationship of gratitude for positive and negative affect has been confirmed. Of interest, the moderation effect occurred for negative affect exclusively. This means that gratitude inversely predicted negative affect experienced in the pandemic, and furthermore, this relationship was moderated by CT, also indicating that this effect was different for participants who used a counterfactual downward process than for those who used a counterfactual upward process. However, gratitude directly predicted positive affect, and this effect was homogeneous for the two groups. Thus, for those participants who indicated that they were worse, the protective effect of gratitude on the decrease in negative affectivity decreased, i.e., these effects were moderated; whereas this moderation was less for those who indicated that they were equal or better.

One mechanism that could explain the gratitude predictive relationship in decreasing negative affect is provided by the broaden-and-build theory (Fredrickson, 2001), which posits that positive emotion experiences broaden people’s momentary thought-action repertoires. In other words, individuals who are more grateful, and, therefore experience higher levels of gratitude in everyday life (McCullough et al., 2004), might broaden their thought-action repertoires due to the positive valence of gratitude. In this way, they may create different thinking and action options in threatening situations. Thereby, emotional management could be improved and negative emotions could be decreased (e.g., scared and nervous emotions as assessed by the positive and negative affect schedule). This mechanism could act in a variety of daily situations and routines, leading to a decrease in negative affect. However, in relation to CT, this comparative thinking is the result of objective conditions derived from the pandemic (e.g., people might have suffered losses in the frequency and quality of social relationships, economic losses, close deaths due to COVID-19, among others), and also have attributed negative meanings to these losses or experienced fears due to the global situation of uncertainty, contributing subjective elements to this judgment. In addition to this, participants engaged in comparative thinking, also bringing into play the counterfactual thinking processes discussed above. We consider that those individuals who in CT indicated that they were “worse” are reflecting the malaise associated with the events that occurred in the pandemic. This malaise would be moderating the beneficial effects of gratitude on negative affect. Thus, the emotion of gratitude would compete with other negative emotions included in their malaise (e.g., for losses during the pandemic). Thus, interfering with the mechanism of amplification of positive emotions, and the beneficial effect of gratitude in decreasing negative affect would be minimized. Conversely, those participants with high levels of CT (equal or better) would be reflecting on the fact that they are not experiencing higher levels of distress than before the pandemic, and, in their case, their dispositional trait of gratitude would be effective in decreasing levels of negative affect, obtaining similar results to studies conducted in non-pandemic times (e.g., for a meta-analysis of the beneficial effects of gratitude on wellbeing, see Portocarrero et al., 2020).

In addition, we consider that the CT could act as an affective schema by integrating experiences and influencing affectivity. Moreover, it has been suggested that the psychological dynamics of gratitude involve a flexible and integrated view for positive and negative aspects of an experience, complemented in a final consideration that privileges a caring and protective global view (Moyano, 2011). In this way, for those participants who considered a more positive general approach with high levels of CT, the moderating effect on affectivity was less accentuated and vice-versa for participants with low levels. However, CT did not have a moderating effect between gratitude and positive affect, indicating that grateful people (regardless of their CT score) will have higher levels of positive affect and less grateful people will have lower levels of positive affect. Unlike the previous moderation model, CT-associated malaise (e.g., worse) does not diminish the predictive relationship of gratitude with positive affect, also revealing that positive emotions are more robustly related to each other than positive emotions (e.g., daily gratitude) and negative affect, as this relationship may be moderated by other variables such as CT. This result seems to reinforce the idea of distinct underlying patterns for positive and negative affect (i.e., Fredrickson and Joiner, 2002).

An additional aspect to consider is the instrument employed for the assessment of gratitude based on a unidimensional scale in the current study, which has not allowed us to assess aspects as interesting as gratitude in terms of suffering, but are included in other scales underling the term of gratitude (e.g., the G20 in Bernabé-Valero et al., 2014; English adaptation in Bernabe-Valero et al., 2020). In other words, this seems particularly suitable for assessing whether people can feel gratitude in situations that generate suffering, such as the ongoing crisis resulting from the current pandemic. We suggest that the inclusion of this scale in a predictive model could have promising results in the moderating effect of CT between gratitude and affectivity, using longitudinal designs that might capture the experience of gratitude in adverse situations once these have ended.

Definitely, these models might not only help to clarify the relationships between dispositional traits and affect, in line with other studies in the field (McCullough et al., 2004; Wood et al., 2008), but could also include comparative thinking variables from the cognitive domain, showing that these variables can modify these relationships. In this way, the relevance of multivariate models that include different affective, cognitive, and dispositional dimensions is emphasized.

The current research has also explored the prediction of negative and positive affect in times of COVID, based on different dispositional, demographic, and cognitive variables. In addition, these results contribute to provide more evidence on the importance of gratitude as a human strength that promotes benefits in psychological health. Taken into consideration that individuals with higher scores in negative affect tend to have a higher incidence of depressive symptoms compared to the general population (Roberts and Kassel, 1996), these results may have therapeutic and educational implications for health programs. These might be of interest for the improvement of the affective experience, especially in times such as the COVID-19 pandemic. In light of the results obtained, we consider that they might provide clues that go beyond this adverse situation to come across different basic psychological needs and processes that explain human behavior.

The main limitations of this study can be described as follows: (i) the sample was selected through an incidental sampling; (ii) data were collected in a self-report way; (iii) data on COVID-19 knowledge or exposure were not collected. Future lines of research should include more information on knowledge regarding COVID-19 and exposure, to better understand the role of positive and negative affect. Nevertheless, it is expected that these results are of interest at both applied and theoretical levels.
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The ongoing coronavirus disease-2019 (COVID-19) pandemic presents an acute stressor affecting mental health. In these stressful times, intimate relationships functioning could serve as a protective or a risk factor to the well-being of partners. Adult Croatian citizens engaged in intimate relationships (N = 727) reported their relationship characteristics and assessed symptoms of depression, anxiety, and stress during the state lockdown in May 2020. Three relationship profiles based on variations in key relationship characteristics were identified using latent profile analysis. Profiles represented distinct relationship types described as affectionate, ambivalent, and antagonistic relationships. These relationship types differed in their levels of love and perception of humility, responsiveness, and behavior of the partner. Relationship type was associated with mental health symptoms such as depression, anxiety, and stress during the COVID-19 pandemic and state lockdown. Being in an affectionate relationship was associated with the lowest levels of depression, anxiety, and stress, while in an antagonistic relationship these are in the highest levels. Ambivalent relationships were characterized by moderate levels on all measured mental health indicators with no difference in anxiety compared with affectionate relationships. The results emphasized the link between relationship functioning and successful coping with mental health hazards such as the fear of disease or restrictive measures put in place to contain the COVID-19 pandemic.

Keywords: COVID-19 pandemic, intimate relationships types, latent profile analysis, adult Croatian citizens, stress, depression, anxiety, dyadic coping


INTRODUCTION

The coronavirus disease-2019 (COVID-19) has affected the lives of many people in numerous and complex ways ever since its rapid spread throughout the world beginning in January 2020. Official data report shows that at his very moment there are 55,624,562 people affected by the SARS-Cov-2 virus, 35,800,000 people are cured, and 1,338,100 people have died (JHU CSSE, 2020). The pandemic has brought numerous changes in our way of living along with being a severe danger for the health of the people. Many countries took preventive measures in order to protect the lives of the people through closing schools and kindergartens, as well as bars, restaurants, and shopping malls. The culture and entertainment events were canceled, commuting was restricted, and people were asked to work from home, stay inside, and keep physical distance from other people (European Centre for Disease Prevention Control, 2021). This “lockdown” contributed to the deteriorating mental health of many people as much as it was perceived necessary and the only possible solution at the time.

In China, moderate and severe symptoms of anxiety, stress, and depression were found among the citizens as the disease started to threaten their health and lives. (Huang and Zhao, 2020). Comparable results were reported from Hong Kong where a quarter of surveyed participants declared impaired mental health with higher levels of depression and anxiety due to the COVID-19 pandemic (Choi et al., 2020). In the study of Ettman et al. (2020), they found that the adults from the United States of America (USA) showed a three-fold higher prevalence of depression symptoms during the pandemic than before. The COVID-19 pandemic brought numerous physical and mental health risks, which have been shown to result in moderate to severe depression, anxiety, and traumatic stress-related difficulties in the general population (Wang C. et al., 2020). Additionally, measures that governments undertook all over the world to prevent the spread of COVID-19 have both short- and long-term negative impacts on mental health and well-being (Brooks et al., 2020). Finally, the negative social and economic consequences of these measures are expected to be additional risk factors for mental health which may persist for a long time after the pandemic is over (Vukčević Marković et al., 2020).

Since the very beginning of the COVID-19 pandemic and the government-imposed state “lockdown,” Croatian couples started to worry about the negative impact of being “locked-in” together for a long and indefinite time on their relationship; they were also worried about the well-being of each partner. The fear of detrimental consequences of this forced togetherness and the lack of autonomy on close relationships was evident both in comics and jokes shared via social networks, as well as in serious articles and talk shows in the media. Partners being together 24/7 was thought to be a severe cause of stress and as a risk factor for personal well-being during the COVID-19 pandemic.

The need to belong is a fundamental human motive nonetheless; meaningful and enduring social relationships are essential to health and well-being (Baumeister and Leary, 1995; Slavich, 2020). Social connectedness impacts physical and mental health as shown in many studies (Holt-Lunstad et al., 2015). Research in the field of intimate relationships shows that married people tend to experience better physical and mental health, and lower mortality than single or divorced people (Amato, 2000; Frisch and Simonsen, 2013; Zissimopoulos et al., 2013). The quality of the relationship between partners was identified as a crucial factor in these associations. Whether a couple is married or not, managing a satisfying relationship promotes their personal and professional functioning, enhances their physical and mental health, and helps the development of their children (Cummings and Davies, 2002; Whisman and Uebelacker, 2006).

People need each other even more and rely on significant others to provide social support in times of stress and crisis, such as during this pandemic (Haslam and Reicher, 2006; Taylor, 2006). However, according to the vulnerability-stress-adaptation model (Karney and Bradbury, 1995), perceived stress lowers the capacity of a partner for constructive and adaptive reactions within the relationship (Baumeister, 2014; Neff and Karney, 2017); it also enhances the probability of maladaptive reactions (Neff and Karney, 2009). In turn, these hostile behaviors, negative communication, or even physical violence raise the level of experienced stress (Story and Bradbury, 2004; Bodenmann, 2005; Langer et al., 2008). For example, couples who reported elevated levels of perceived stress were less inclined to constructive problem-solving, which backfires on their level of perceived stress (Woszidlo and Segrin, 2013).

The study of Karney and Gauer (2010) suggests that in satisfying and stabilizing relationships, partners should be able to see things from the perspective of each other and avoid making maladaptive attributions for the behavior of each other. Recent evaluations of the construct humility show its value for maintaining quality, stability, and satisfaction in intimate relationships (Exline and Geyer, 2004). Interpersonal humility consists of modest self-presentation and an orientation toward others, which contribute to higher quality close relationships and better conflict resolutions (Wright et al., 2017). Humility is a positive affective state (Weidman et al., 2018) that includes prosocial and affiliative emotions and promotes understanding, forgiveness, and gratitude (Worthington et al., 2016). Individuals who perceive their partners as humble are more satisfied (Dwiwardani et al., 2018) and invest more in their relationships (Worthington et al., 2016). They also experience lower levels of stress (Ripley et al., 2016). Along with perceiving partners as humble, it is also beneficial for the relationship to perceive the partner as responsive to the needs of the other (Reis et al., 2004). Perceived responsiveness of the partner assumes a feeling of understanding, support, and respect of the other partner and contributes to more intimacy and satisfaction in a relationship (Reis and Shaver, 1988; Reis, 2017). It also promotes the well-being of partners, life satisfaction, and other positive effects (Gable et al., 2012; Otto et al., 2015).

These individual characteristics influence the way partners behave with each other and also shape their relationship (Kelley, 1979; Marshall et al., 2011). Behaviors have a huge role in affecting the quality of a relationship (Neff and Karney, 2009). In other words, the satisfaction of partners is reflected in the way they treat each other; in turn, it defines their satisfaction with their relationship, thus creating an interdependent system (Huston and Vangelisti, 1991; Neff and Karney, 2009). The studies of Caughlin and Huston (2006), as well as Vangelisti and Huston (1994), emphasized the importance of the interaction of partners with each other when identifying key domains of relationship satisfaction. Relationships can be described in terms of recurring behavioral processes that take place during an interaction between two partners, i.e., how often spouses criticize each other, how much they disclose, and how consistently they validate each other. Marital satisfaction, and warm or hostile behaviors of both partners start resembling each other as the time of the relationship progresses. All relevant theories in the field of intimate relationships assume such a cyclical relationship between behavior and relationship satisfaction and thus confirm the importance of specific behaviors as determinants of marital satisfaction. The emotional climate of a relationship reflects two core constructs: affection and antagonism. Combinations of the affectionate and antagonistic behaviors of partners in their everyday life differentiate relationships from one another (Caughlin and Huston, 2006). Affection and antagonism seem to be the two distinct dimensions, as confirmed by factor analyses and a low correlation between the two dimensions/factors (Smith et al., 1990; Huston and Vangelisti, 1991; Gable et al., 2003). In other words, lack of antagonism in a marriage still does not make it affectionate and happy, just as a lack of loving behaviors does not necessarily make it hostile. Affectionate and antagonistic behaviors often interact, and antagonistic behaviors can be interpreted differently depending on the level of affection they are embedded in Gottman (1994), Huston and Chorost (1994), Caughlin and Huston (2002), and Jelić et al. (2014). Therefore, the study of Caughlin and Huston (2006) suggests four archetypical emotional climates defined by the affection and antagonism dimensions: (1) high affection and low antagonism indicate warm marital climate, (2) high affection and high antagonism are typical of tempestuous or stormy emotional climate, (3) low affection and high antagonism represent hostile emotional climate in marriage, and (4) low affection and low antagonism characterize bland marriages. Marriages that fall somewhere between bland and tempestuous marriages are named mixed blessings in terms of emotional climate; it has an equal ratio of positive and negative elements.

Quality of interactions and communication between partners is sensitive to stress (Cutrona et al., 2003; Neff and Karney, 2004) and shows drastic decline even in experimental conditions (Bodenmann and Shantinath, 2004). External stressors and stressors within a relationship affect the quality of a relationship through the communication patterns between partners (Ledermann and Macho, 2009; Ledermann et al., 2010). Relational self-efficacy could be a protective factor in this process; individuals with higher relational self-efficacy are more prone to resolve conflicts through constructive communication in situations of perceived high levels of stress (Huić et al., 2016).

The traditional individual approach to stress and coping was challenged by many theorists at the beginning of the 1990s (Bodenmann et al., 2016). The systemic-transactional model (Bodenmann, 1995) being among the first model which suggested that perceived stress and coping are social processes embedded in close relationships. The model includes a focus on coping as a genuine dyadic phenomenon processed on the dyadic level. This dyadic level processing means that the stress signals of one partner and the coping reactions to these verbal and nonverbal signals of the other partner are taken into mutual consideration. In dependence upon the stress event, the stress management resources of both partners are activated in dyadic coping (DC) to maintain or restore a state of dyadic homeostasis (Bodenmann, 2005). Although people could cope with stress individually or with support from others, the quality of intimate relationships is affected through the reaction of one partner to the stress of the other partner as well as through joint DC in situations of mutual stressors such as the COVID-19 pandemic. Dyadic coping proved to be a predictor of relationship outcomes such as marital satisfaction and stability, quality of marriage, etc., as shown in the studies of Bodenmann and Cina (2006), Bodenmann et al. (2006), and Ledermann et al. (2010). The study of Bodenmann and Cina (2006) concluded that DC may significantly contribute to a strong feeling of “we-ness” within the couple by creating a cognitive internal working model of the relationship as being a helpful, supportive, enriching, and reliable resource.



CURRENT STUDY

The purpose of this study is to explore how different levels of key relationship variables: love, partner perception, partner's antagonistic and affectionate behavior, and DC form different relationship profiles. The study also aims to examine the association between different relationship profiles and mental health indices related to the COVID-19 pandemic: symptoms of depression, anxiety, and stress. Thus, the following research questions guided the study: What are the patterns of relationship characteristics? How many relationship profiles based on individual differences on key relationship variables can be distinguished using latent profile analysis (LPA)? Are these relationship profiles discriminately associated with depression, anxiety, and stress during the COVID-19 pandemic and the state lockdown?

Consistent with the exploratory nature of this study, we postulated no a priori hypotheses regarding the number of emerging profiles. Consequently, we did not formulate specific conjectures about the associations between specific profiles and mental health indices. However, we did presume more than one profile would emerge and expected participants in better functioning intimate relationships would show lower levels of depression, anxiety, and stress.



MATERIALS AND METHODS


Participants and Procedures

Data were collected from May to June 2020 in Croatia as part of a larger How are we?—Life in Croatia in time of the Corona pandemic study focusing on the effects of the COVID-19 pandemic in Croatia, as well as a strong earthquake taking place in the Zagreb area in March 2020. Participants were recruited through newspapers, online portals, University mailing lists, word of mouth, and using the snowball recruitment method. The large study goal was to inquire about the changes in way of living, parenting, relationships, work, school, and stress levels caused by the newfound situation and to investigate the coping mechanisms of all generations. This was done through an online survey on the SoSciSurvey platform and with a specific questionnaire structure consisting of 10 separate but compatible branches. After having answered the questions in the common branch, participants could choose in which order they would like to access other branches. Only relevant branches were displayed based on the sociodemographic characteristics of the respondents.

Among the 4,029 persons who took the survey, 157 (3.9%) were excluded because they provided answers only for the sociodemographic questions. Out of the remaining 3,872 participants, 2,366 (70.7%) were in a relationship and 792 (33.5%) proceeded to complete the part of the questionnaire about relationship characteristics. Included in the 792 participants who took part in the intimate relationships branch, 727 (91.8%) provided answers to 50% or more of the questions. Thus, the analytical sample included 727 partnered individuals (Mage = 36.37, SD = 12.89, range 18–95 years; 85% of women). A multivariable logistic regression analysis was carried out with a binary outcome of having chosen to participate in the intimate relationship branch or not to address possible self-selection biases. Independent variables were age, gender, having children, and the level of completed formal education. Younger participants (AOR = 0.98, p < 0.001), with a higher level of completed formal education (AOR = 1.17, p = 0.001) and with children (AOR = 2.22, p < 0.001) had higher odds of taking part in the intimate relationship branch. Additionally, to address the possible biases introduced by excluding participants who answered less than half of all intimate relationship questions, another multivariable logistic regression was conducted with the binary outcome of having completed ≥50% of the branch items vs. having completed <50% of branch items. Independent variables were age, gender, having children, and the level of completed formal education. Participants had equally high odds of responding to at least half of the intimate relationship questions. The median time to complete the relationship branch of the questionnaire was 10–15 min.

Sample characteristics are shown in Table 1.


Table 1. Sociodemographic characteristics of the sample.
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More than three-quarters of all participants were women (85.1%). Women were somewhat younger (M = 35.37, SD = 12.42) than men (M = 42.18, SD = 14.05). The sample was heterogeneous regarding the education of the participants, with most participants having completed at least a bachelor's or a master's degree. Slightly over a half of the sample was employed (57%), almost one-third was still studying (28.9%) and the rest were unemployed (6.7%), retired (3.4%), or on parental leave (2.2%). Half of all participants reported being married (48.6%) and having children (45.1%). Approximately two-thirds were cohabiting with their partner at the time of the survey (66.2%) and living without children younger than 18 in their household (65.6%). The average relationship duration was 10 years (SD = 10.68, range 2 months−50 years). Only 4.8% of respondents reported being in a same-sex relationship.



Measures

Sociodemographic indicators were gender, age, level of completed formal education, employment status, type of partnership/marriage (opposite-sex/same-sex), cohabiting, being married, having own children, and the number of children in the household. None of the sociodemographic indicators were used in further analyses aside from depicting the sample.

Mental health was measured with the 21-item Depression Anxiety Stress Scale (DASS; Lovibond and Lovibond, 1995), a set of three self-report scales designed to measure the emotional states of depression, anxiety, and stress. Answers were recorded on a 4-point scale ranging from 0 = “did not apply to me at all” to 3 = “applied to me very much or most of the time.” Items include statements such as “I felt that I had nothing to look forward to” or “I was worried about situations in which I might panic and make a fool of myself.” Sum scores for each subscale were computed by adding up the scores on all items per subscale and multiplying them by 2 with higher scale scores indicating more depressive, anxious, and stress symptoms, respectively. Internal consistency of each subscale was acceptable (Cronbach's αdepression = 0.92, αanxiety = 0.90 and αstress = 0.93). These subscales offer categorization of symptoms based on score range as follows: normal functioning ranging from 0 through 9; mild symptoms ranging from 10 through 13; moderate symptoms from 14 through 20; severe symptoms from 21 through 27; extreme symptoms with values above the value of 28.

Love and intimacy were conceptualized as the extent to which one feels a sense of closeness, belonging, and attachment to their partners corresponding with the construct of compassionate love (Hatfield and Rapson, 1993). Love and intimacy were assessed using the unidimensional 9-item Love Scale, a subscale from the Relationships Questionnaire (Braiker and Kelley, 1979) with items such as “To what extent do you love your partner?” and “How close do you feel toward your partner?” The item “How sexually intimate are you with your partner?” was excluded as it pertained to sexual behavior which was assessed with a different measure not included in this paper. The answers were anchored on a 9-point scale ranging from 1 = “not at all to 9 = “extremely.” A higher score indicates greater feelings of love for and belonging to the partner. Internal consistency was at Cronbach's αlove = 0.94.

Perceived partner responsiveness, the perception of a partner to the responsiveness, understanding, and validation of the other partner to themselves (Reis and Carmichael, 2006) was measured with eight items from the 12-item Perceived Partner Responsiveness Scale (PPRS; Reis et al., 2011) on a 7-point scale from 1 = “not at all true” through 4 = “moderately true” to 7 = “completely true.” Items include the stem “My partner usually:” with statements such as “really listens to me,” “seems interested in what I am thinking and feeling,” and “understands me.” The scale had high internal consistency in the current study (Cronbach's α = 0.96) with a higher composite score indicating higher perceived partner responsiveness.

Perceived partner humility was measured using an 11-item Perceived Partner Humility Scale (PPHS) (Mehulić et al., 2020) with answers anchored on a 7-point scale ranging from 1 = “not at all true, through 4 = “moderately true” to 7 = “completely true.” The items include statements such as: “He/she tries to understand others' perspective” and “Has an overly high opinion about himself/herself” The composite measure had acceptable internal consistency (Cronbach's α = 0.78) and was calculated as the average of the responses to all items, with a higher result indicating a higher level of perceived partner humility.

Marital climate/socio-emotional behavior in a relationship was measured using the Inventory of Affection and Antagonism in Marriage (Huston et al., 2010). The inventory measures affectionate and antagonistic partner behaviors in the past month. The affection of the partner was assessed with 8 items describing positive behaviors such as “Your partner did something nice for you that you didn't expect” and partner's antagonism was measured with 8 items describing their negative behaviors in a relationship such as “Your partner showed anger or impatience by yelling, snapping, or raising his/her voice at you” on a 5-point scale (1 = not once; 2 = once; 3 = two or three times; 4 = several times; 5 = regularly). Higher scores on the affection subscale indicate a higher frequency of affectionate behavior of a partner, and higher scores on the antagonism subscale indicate a higher frequency of antagonistic behavior of a partner. Internal consistency of both scales was adequate (Cronbach's αaffection = 0.91 and αantagonism = 0.85).

Dyadic coping. Dyadic coping was measured using two subscales from the Dyadic Coping Inventory (DCI; Bodenmann, 2008). The DCI assesses different forms of DC, e.g., common, supportive, negative, and delegated DC, as perceived by oneself and as perceived by their partner. The first subscale used was the 5-item Common DC (CDC) measuring asymmetric or complementary involvement of both partners in a shared coping process expressed through talking about the stress and its meaning for each partner; jointly trying to reframe them and searching for more information, mutual efforts to calm down, or sharing emotional or physical intimacy (Bodenmann et al., 2016). The items include statements such as: “We try to cope with the problem together and search for ascertained solutions” with answers being anchored on a 5-point scale (1 = very rarely; 2 = rarely; 3 = sometimes; 4 = often; 5 = very often). The second subscale used was the 2-item Evaluation of Couple's DC with items such as “I am satisfied with the support I receive from my partner and the way we deal with stress together” and the answers are anchored on the same 5-point scale as above. Internal consistency of both scales was adequate (Cronbach's αcommondyadiccoping = 0.89 and αevaluation = 0.93) with a higher score on both indicating greater common DC and a better evaluation of a couple's DC, respectively.



Statistical Analyses

The missing values in the analytical sample (N = 727) were missing completely at random [Little's MCAR χ2 (952) = 980.57.82, p = 0.25] with most key variables having <1% of missing values except for the marital climate indicators (2–3% of missing values) and the DC indicators (5% of missing values). In the current study, to discover the number of emerging profiles of relationship functioning, we conducted an LPA, and to assess the associations between specific relationship profiles and mental health indices we conducted an analysis of variance. Additionally, using chi-square statistics we provided an insight into the prevalence of depression, anxiety, and stress categorized according to reported symptom intensity across relationship types. All statistical procedures were carried out using IBM SPSS 25 statistical software package and Mplus 8.




RESULTS

The results in Table 2 show that participants on average felt love and closeness (M = 7.63, SD = 1.45) toward their partner perceiving their partners as responsive (M = 5.43, SD = 1.4) and humble (M = 4.90, SD = 0.99) and their behavior in the past month as more often affectionate (M = 3.84, SD = 0.95) than antagonistic (M = 2.14, SD = 0.84). In times of stress, participants reported coping with it together with their partner (M = 3.69, SD = 0.96) and evaluated their joint coping positively (M = 3.88, SD = 1.09). No gender differences were observed on any of the key indicators apart from antagonistic behavior of a partner t(710) = 2.12, p = 0.035; Cohen's d = 0.22). Men described the behavior of their partners in the past month as more antagonistic (M = 2.30, SD = 0.90) compared with women (M = 2.11, SD = 0.83). This overall positive evaluation of the partner and the relationships corresponds with the experience that individuals who are satisfied with their relationships tend to participate in studies assessing relationship characteristics (Karney and Bradbury, 2010).


Table 2. Descriptive statistics.
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The love of the participants for their partner was moderately associated with perceiving their partner as responsive (r = 0.75, p < 0.001) and humble (r = 0.54, p < 0.001), with the link between love and perceived partner humility being somewhat stronger for women (r = 0.57, p < 0.001), compared with men (r = 0.40, p < 0.001). The responsiveness of a partner was most strongly correlated with the affectionate (r = 0.80, p < 0.001) and antagonistic (r = −0.68, p < 0.001) behavior of a partner, as well as the evaluation of successful DC (r = 0.80, p < 0.001).

Finally, over a half of all participants reported experiencing no depressive (N = 404; 55.8%), anxious symptoms (N = 470; 64.7%) and stress (N = 390; 53.8%). On average, participants reported low anxiety (M = 7.42, SD = 9.19), being mildly depressive (M = 10.59, SD = 10.45) and moderately stressed (M = 15.34, SD = 11.11) with significant gender differences in all three mental health domains (t[721]depression = −2.56, p = 0.01; t[723]anxiety = −4.59, p < 0.001; t[722]stress = −5.69, p < 0.001). Women reported more depressive (M = 10.98, SD = 10.38), anxious (M = 7.93, SD = 9.44), and stress (M = 16.28, SD = 11.405) symptoms compared with men (M depression = 8.2, SD = 10.5; M anxiety = 4.41, SD = 6.92; M stress = 9.83, SD = 9.73). An increase in these symptoms was negatively associated with all relational variables except antagonism which correlated mildly and positively with depression (r = 0.22, p < 0.001), anxiety (r = 0.17, p < 0.001), and stress (r = 0.20, p < 0.001). The association between the antagonistic behavior and depressive symptoms of a partner was stronger for men (r = 0.27, p < 0.001) than women (r = 0.23, p < 0.001). Similarly, the association with anxiety was also stronger for men (r = 0.27, p < 0.001) than women (r = 0.17, p < 0.001) as was the association with stress (rmen = 0.34, p < 0.001; rwomen= 0.21, p < 0.001).

The empirically derived latent profiles were primarily established and then we examined associations of profiles with mental health subscales of the DASS using analysis of variance to ascertain the link between relationship functioning and the mental health of the participants.


Latent Profile Analysis (LPA)

A mixture model technique called latent profile analysis (Oberski, 2016) was performed to identify subtypes of homogeneous latent classes or subgroups within a large heterogeneous group by obtaining the probability that individuals belong to different groups based on the similarity of the patterns of responses of the participants (Hagenaars and McCutcheon, 2002). The observed variables were continuous, composite scores of the Love Scale, PPRS, Perceived Partner Humility, marital climate subscales of Antagonism and Affectivity, CDC, and the Evaluation of Dyadic Coping (EDC) to identify relationship classes.

Model fit was assessed sequentially for one- through four-class models. Indicators were unstandardized, variances were freed to vary across profiles, and maximum likelihood estimates with robust standard errors (MLR) addressed missing data. Several fit criteria were used to determine the optimal number of profiles. Akaike's information criterion (AIC), Bayesian information criterion (BIC), and the sample-size adjusted BIC (SABIC) are goodness-of-fit-measures with lower values indicating a better fitting model (Muthén and Muthén, 2012). Entropy is the accuracy in assigning individuals to profiles, ranging from 0 to 1. The closer the value of entropy to 1, the more likely it is that individuals belong to the profile group they have been assigned to. Entropy values of 0.8 or greater indicate profile classification with minimal uncertainty (Tein et al., 2013). Additionally, The Bootstrap Likelihood Ratio Test (BLRT; McLachlan, 1987) and the Lo-Mendell-Rubin LRT Test (LRT; Lo et al., 2001) compared improvement between the fit of the estimated model compared with a more parsimonious model with one less profile (k – 1) and helped in assessing whether additional profiles were improving fit or discrimination of the model (Ferguson et al., 2020). Significant LMR and BLRT p-values suggest the more parsimonious model (with one less profile) is rejected in favor of the estimated model. Optimal models were chosen based on goodness of fit and parsimony.

The three-profile solution was retained as the model best-fitting to the data based on large decreases in AIC, BIC, and SABIC values until the difference between the three- and four-profile solution. The entropy value was greater than 0.8 for all models. Although the BLRT for the three-profile solution was significant indicating that the four-profile solution is a better representation compared with the three-profile solution, the LMR was not significant for the four-profile solution, supporting the more parsimonious model. The smallest class contained more than 5% of the sample, and the profiles were supported by the theory which makes it easier to justify and interpret (Ferguson and Hull, 2019). Summary of model selection indices of latent profile solutions for the total sample used to determine the optimal number of profiles is presented in Table 3.


Table 3. Summary of model selection indices of latent profile solutions for the total sample.
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Three profiles were identified representing antagonistic relationship, ambivalent relationship, and affectionate relationship types in the retained profile solution. The M and SD of variables used to create the chosen three-profile model are presented in Table 4 and Figure 1.


Table 4. Means and standard values for the three profiles.
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FIGURE 1. Profiles of the selected three-profile model.


The differences between the three latent groups are mostly due to differences in all variables of interest: love, perceived partner responsiveness, perceived partner humility, affectionate and antagonistic behavior of a partner, and DC. The antagonistic relationship profile (n = 84, 11.55%) was characterized by the highest report of antagonistic behavior of the partner and the lowest perception of love, DC, and the partner being responsive and humble. The ambivalent relationships profile (n = 189, 26%) was characterized by similar perceptions of affectionate and antagonistic behavior of the partner. The affectionate relationship profile included the majority of participants (n = 454, 62.45%) and endorsed the highest mean levels of love, DC, perceived responsiveness and humility of the partner, affectionate behavior of the partner, as well as the lowest levels of antagonistic behavior the partner.



Correlates of Profile Group Membership

Associations of profile group membership with depression, anxiety and stress level are presented in Table 5. Significant differences between profile groups were evident in the depression of participants, F(2,721) = 22.31, p < 0.001; their anxiety, F(2,723) = 6.74, p = 0.001; their stress, F(2,722) = 25.85, p < 0.001. Post hoc analyses showed that participants in antagonistic relationships compared with those in ambivalent and affectionate relationships reported significantly higher levels of depressive (p = 0.001; p < 0.001), anxious (p = 0.043; p < 0.001), and stress (p = 0.013; p < 0.001) symptoms. Participants in ambivalent relationships reported higher lower levels of depressive (p = 0.005), and stress (p = 0.017) symptoms compared with those in affectionate relationships, however, there was no difference in their anxiety levels (p = 0.488).


Table 5. Means on DASS-21 for participants in three relationship types and statistics before the COVID-19 pandemic.
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When categorized according to the reported symptom intensity, the prevalence of depression, anxiety, and stress experienced in affectionate relationships were the lowest with around two-thirds of participants reporting no depressive, anxiety, and stress symptoms and with <15% reporting severe or extreme symptomatology. Around half of participants in ambivalent relationships reported no depression, anxiety, and stress symptoms whereas up to 20% reported their symptoms being severe or extreme. Finally, around a third of participants in antagonistic relationships indicated experiencing no symptoms whereas another third reported experiencing severe or extreme depression, anxiety, and stress. These differences were significant [χ2 (8,724) = 44.940, p < 0.001] (Table 6).


Table 6. Prevalence of DASS-21 depression, anxiety, and stress levels in different relationship types.
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DISCUSSION

The current study offers insight into how co-occurring relationship characteristics and various relationship types were differently linked to mental health outcomes, such as depression, anxiety, and stress. Relationship characteristics in this study include love, coping with stress, partner perception, and the behavior of the partner from different relationship types. The findings of the study propose profiles representing three relationship types among 727 partnered men and women who participated in the study. Most of the surveyed individuals who reported being in affectionate relationships were characterized by elevated levels of love, CDC, and the efficacy of DC. These respondents viewed their partners as responsive, humble and their behavior as high in affection, and low in antagonism. A pattern with moderate M values on all variables emerged among one-quarter of participants who reported being in ambivalent relationships. Ambivalent relationships revealed somewhat lower levels of love, CDC, the efficacy of DC, and perceived partner responsiveness and humility compared with affectionate relationships. The most distinctive characteristics between these two types of relationships are the levels of perceived affectionate and antagonistic behaviors of the partner; individuals in ambivalent relationships reported similar levels of both behaviors. The remaining 11.55% of respondents were in antagonistic relationships characterized by low levels of love and positive behavior with the highest rates of having experienced an antagonistic behavior of a partner. This three-profile solution is comparable to the marriage typology of Caughlin and Huston (2006) based on the relational socioemotional climate characterized by affectionate and antagonistic behavior. According to Caughlin and Huston (2006), warm marriages correspond with our affectionate relationships, hostile marriages with our antagonistic relationships, and mixed blessings marriages with our ambivalent relationships.

Comparison of mental health indices between these three relationship types showed significant differences regarding depression, anxiety, and stress. Affective relationships were associated with the best mental health functioning compared with ambivalent and antagonistic relationships. Participants in antagonistic relationships reported the worst results on depression, anxiety, and stress scales.

The association between relationship functioning and individual well-being as viewed through depression, anxiety, and stress symptoms could be bidirectional. On one hand, these findings could indicate that good relationships serve as a protective factor and poor relationships as a risk factor for mental health functioning in times of severe external stress, such as the one caused by the COVID-19 pandemic. On the other hand, the same findings could suggest that individuals whose mental health was more strongly affected by the COVID-19 pandemic perceive their relationship and their partners in a more negative light or even act in a way that harms the quality of their relationships.

Firstly, relational well-being enhances individual well-being which is consistent with the Ryff and Singer (2000) interpersonal flourishing perspective. Quality relationships are associated with future life satisfaction (Be et al., 2013) and people who describe their relationships as closer and more intimate are happier, more satisfied, and report better mental and physical health (Mastekaasa, 1994). In line with this, bad relationships characterized by more prominent antagonistic behaviors and poor communication may increase perceived stress (Story and Bradbury, 2004; Bodenmann, 2005; Langer et al., 2008) through deteriorating the physical (Wickrama et al., 1997) and psychological well-being of a person (Coyne and DeLongis, 1986; Beach et al., 1998). Marital discord is significantly associated with an increased likelihood of depression (Beach et al., 2003), anxiety, and suicidal ideation (Santini et al., 2015). Additionally, poorly functioning relationships do not help buffer against acute and chronic external stressors because they lack affectionate behaviors that serve as a protective factor for the relationship and individual well-being (Conger et al., 1990). Satisfying relational and marital functioning protects against the development of psychological distress (Trudel and Goldfarb, 2010). In such satisfying relationships, partners can complement each other in terms of the resources for coping with stress (Bodenmann, 2005). When dealing with issues affecting both partners such as the COVID-19 pandemic, engaging in CDC, e.g., joint problem solving, joint information seeking, sharing of feelings, or relaxing together, alleviates negative stress impacts and also strengthens mutual trust and intimacy that further improve the relationship regardless of gender, age, relationship duration, education, and ethnicity (Falconier et al., 2015).

Secondly, individuals with psychological difficulties such as depression or anxiety or those reporting elevated levels of stress find themselves in relationships with poorer functioning (Schnapp et al., 2020). The individual distress of partners is related to relationship quality and satisfaction (Bahun and Huić, 2017), poorer communication (Williamson et al., 2013), lowered capacities for relationship maintenance (Buck and Neff, 2012), a stronger tendency towards emotional and physical aggression (Langer et al., 2008), and an overall negative representation of the relationship (Neff and Karney, 2004). Depressed individuals tend to engage in maladaptive cognitive coping strategies such as rumination, negative metacognitive beliefs, self-blaming, and wishful thinking (Billings and Moos, 1984; Papageorigou and Wells, 2003). Such depression is associated with poorer dyadic interactions (Bodenmann et al., 2004). Furthermore, depression is associated with dysfunctional individual coping resources and deficits in stress communication and DC (Bodenmann et al., 2004) which has an effect on their relationship quality as well as that of their partner. Relationship functioning and mental health mutually and constantly affect each other.

The results of the study reveal that a considerable proportion of the participants show a deterioration in their mental health as expected. Participants report more symptoms of depression and stress compared with symptoms of anxiety as indicated from their depression, anxiety, and stress levels. The prevalence of depression and stress symptoms in this study is comparable to those in other COVID-19 related studies whereas anxiety levels differ (Khan et al., 2020; Shah et al., 2020; Traunmüller et al., 2020). More specifically, the anxiety levels of participants in this study were lower than that of participants in other studies.

Inspite all that COVID-19 related studies show an increase in depression, anxiety, and stress symptoms, specific results and percentages differ from study to study based on the time of data collection, sample characteristics, and the overall social situation in any given country (e.g., Khan et al., 2020; Ozamiz-Etxebarria et al., 2020; Özdin and Bayrak Özdin, 2020; Shah et al., 2020; Traunmüller et al., 2020; Wang Y. et al., 2020). Thus, the anxiety levels in this study could have been lower compared with other COVID-19 related studies due to the broader social context in which data collection took place. Participants took part in this study at the time of decrease in daily infection rates during the lockdown and after having been “locked-in” for the previous 2 months. At such a time it seemed the disease was or would soon be under control which could have lowered anxiety levels of Croatian citizens. Given lowered anxiety levels, the variability of this variable could have been reduced, potentially explaining the fact that no significant difference in anxiety between affectionate and ambivalent relationship types was found.

Overall, the results of the study highlighted the link between relationship functioning and mental health symptomatology in times of severe external stressors such as the COVID-19 pandemic and pointed out a potential area for clinical interventions. Strategies for improving relationship functioning could enable partners to co-create relationships that could serve as a protective factor in these stressful times and promote more positive health outcomes. Concurrently, organized psychosocial assistance focused on managing mental health difficulties during the COVID-19 pandemic could prove helpful to maintaining satisfying and affectionate intimate relationships which could in turn further improve the well-being of the citizens.



LIMITATIONS

Several limitations to our findings should be noted. Although we identified three relationship types using theoretically supported variables, we have focused on the experiences of only one partner in the dyad. Due to the interdependence between the partners in a relationship, future studies should include the other partner into the analysis attending to the dyadic context of people's lives to promote further understanding of mental health risks of the pandemic and their association with relationship functioning. Additionally, most of the sample were heterosexual women which makes the interpretation of the findings limited to that subset of the population. Due to a disproportion between men and women in the sample we were unable to inquire into possible gender differences in relationship types and mental health indicators. This should be addressed in future studies. Finally, the correlational and cross-sectional nature of this research provides no insight into the direction of the association between relationship functioning and mental health outcomes or change over time and the self-report nature of this research provides no biological information. Future researchers should consider other research designs to add a deeper understanding of the topic.



CONCLUSION

The present study used LPA to identify different relationship types based on key relational variables such as love, partner perception, partner behavior, and DC. Additionally, the association between these relationship types and mental health symptoms related to the COVID-19 pandemic, such as depression, anxiety, and stress was examined. Three relationship types were identified and named antagonistic, ambivalent, and affectionate relationships. Results suggest couples in antagonistic relationships are at most risk of mental health problems compared with those in ambivalent and affectionate relationships. The affectionate relationship membership has been associated with the lowest levels of depression, anxiety, and stress. The results emphasized the link between relationship functioning and successful coping with severe external stressors that could endanger mental health.
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Week 8 025  [018032) 037  [020;045) 028  [0.20;087) 045  [007,022] 041  [007;044] 025  [0.18082) 177 008 042
Week 9 027  [020;034) 043  [036,050] 026  [0.19;033) 016  [009;023) 011  [008015 027  [020;,034 197 005 041
Week 10 025  [043037) 030  [0.15046] 034  [0.22;046) 015  [004027] 040  [0040147] 026  [0.14,038] 090 037 040
Phase 1 0.1 [0.07;0.14] o.16 [0.12;0.20] 026  [0.22;030]  0.06 [0.03;0.10] 0.04 [0.03; 0.05] 0.11 [0.07;0.14] 161 o1 0.40
Phase 2 019 [045022) 041  [038;044 021  [017:024) 010  [007;0.14] 008  [007;040] 019  [0.15022] 357 <0001 045
Phase 3 024 [019,028) 040  [035044] 028  [024,033) 042  [008017] 041  [009;043 024  [0.19;028] 324 000 048
Phase 4 025  [043037) 030  [0.15046] 034  [0.22;046) 015  [004027] 040  [0040147] 026  [0.14;,088] 090 037 040
Phase 5 020  [007;034 025  [0.10;040] 033  [0.20;046) 042  [0.00;025 008  [002,044 020  [007,084 075 045 040
Phase 6 020 [014027] 025  [019;032) 034  [027;041] 012  [0050.18 009  [006012 020  [014027] 178 007 043
Phase 7 034 [028,044) 047  [087,057] 043  [0.33;052 014  [008025 020  [014026) 034  [023;044 258 001 059

c—total effect (credibility HPB), a—credibility alertness, b—alertness HPB, ¢'-direct effect, a*b—indirect effect, R—ratio direct/indirect effect.
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Model 1 Model 2

Time period ¢ 95% CI a 95% CI b 95% CI o 95% Cl ah 95% CI tot 95% CI z p R
Overall 031  [029,032) 034  [032,086] 056 [0.55058 041  [010,043 019  [048021] 031  [020;037 1370 <0001 063
Week 1 006 [001;0.12] 004  [-003;0.10] 068  [0.650.71] 004  [-001;008] 003  [-002;007] 0.6 001;0.12) 0.47 0.64 0.39
Week 2 019 [0.14,025) 044  [008;020] 059 [0.55063 011  [006;0.16] 008  [0050.12] 019  [0.14;025) 207 004 043
Week 3 029 [023035 032 [0250,038] 051  [0.46;056 0438  [007;0.48) 016  [042;020] 029  [0.28;035) 380 <0001 056
Week 4 039 [0840.44) 042  [036;048) 057  [053061) 045  [010;020) 024  [020;028) 039  [0.34;0.44) 561 <0001 062
Week 5 038  [082044] 038 (031,044 061 [057;065 015 009,020 028  [019;027] 038  [0.32,0,044] 4738 <0001 061
Week 6 038 [0820.44] 043  [037;049] 060  [0.55065 042  [007;0.8) 026  [022;080] 038  [0.82:0.44) 497 <0001 068
Week 7 036 [080;041) 038 (032,043 059  [0.54063 013 (008,019 022  [0.18026) 035  [0.30;0.41] 488 <0001 063
Week 8 041  [084048 037 (029,045 058  [052063 020  [013;026] 021  [0.16;026] 041  [0.34;0.48) 272 001 052
Week 9 047  [041;053 043  [036,050] 059  [0.53;064] 022  [016;028) 025  [021;080] 047  [0.41;053 476 <0001 054
Week 10 033 [020;0.45) 030  [015046] 057 [0.45068 047  [003;081] 047  [007;027] 034  [0.21;0.46) 1.61 011 051
Phase 1 020  [0.17;0.24]  0.16 [0.12;0.20] 062  [059,064] 0.1 [0.08;0.13] 0.10 [0.08;0.12] 0.20 [0.17;0.24) 384 <0001 049
Phase 2 037  [084040] 041  [038;044] 059  [0.56;061] 013  [0.10;0.16] 024  [022;026] 037  [0.34;0.40] 161 <0001 065
Phase 3 042  [088;0.46) 040  [035044] 059  [0.56,062] 048  [015022] 023  [021;026] 042  [0.38;0.46) 706 <0001 056
Phase 4 033 [020;045) 030  [015046] 057  [0.45068 047  [003;081) 017  [007;027] 034  [0.21;0.46) 1.61 011 051
Phase 5 044  [082;056] 025  [010;040] 061  [051;070] 029  [019;038] 015  [006;024] 044  [0.32;056] 1.52 013 035
Phase 6 030  [024;036] 025 (018082 066  [0.62070] 044  [009;049 047  [042;021] 030  [0.24;036) 350 <0001 055
Phase 7 047  [089;056 046  [036,056] 065 [0.58071) 018  [010;025] 030  [028;035) 047  [0.39;0.56) 408 <0001 063

c—total effect (credibility ASPB), a—credibility alertness, b—alertness ASPB, ¢’~direct effect, a*b—indirect effect, R—ratio direct/indirect effect.
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Variable

Gender

Age

Education
Residence size
Belief in second
wave
Perceived
personal risk
Perceived
infectabiity
Germ Aversion
Trust in Science
and Saientists
R

AR

Step 1 Step2 Step3
B SE p B SE ] B SE Y]
-0.18 o -006 -020 011 -0.07 -001 011 -0.04
<001 001 -001 <-001 001 -0.02 <-001 001 -0.01
005 008 003 006 008 004 003 007 002
<001 003 001 001 003 001 -0.03 002 -0.04
033 005 025" 033 005 024 024 005 0.18"
011 0.12 004 009 011 003
-0.06 007 -0.04 -0.02 006 -001
006 006 004 007 006 008
070 008 033"
007 007 047
007" <001

“p<001.
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1. Boldness

2. Meanness

3. Disinhibition

4. COVID-19 reaction

5. Penalties

6. COVID-19 spread

7. Risk of infecting others

8. Risk of becoming infected
9. RP on high-risk scenarios
10. RP on low-risk scenarios
11. COVID-19 state anxiety
12. Protective behaviors

0.14
—0.10
—0.06
—0.05
—0.25*
—0.10
—0.14*
—0.10
—0.06
—0.23*
—0.15*

2 3 4
0.63* -
—-0.11 —0.13 &
—0.15* —0.16* 0.20*
—0.09 —0.06 0.12
0.06 0.08 —0.03
0.10 0.10 0.01
0.02 —0.06 0.23*
—0.02 —0.04 0.17*
—0.02* 0.14* 0.12
—0.10 —0.08 0.21*

0.06
—0.02
0.02
0.33*
0.29*
0.08
0.11

—0.18
—0.19
—0.06
—0.09
0.19
0.05

0.84*
0.22*
0.25*
0.11

0.10

0.30*
0.30*
0.14*
0.01

0.80*
0.26*
0.19*

10

0.31*
0.11

11

0.13

12

*, significant at p < 0.05; RP, Risk Perceptions. Values in bold highlight the significant associations.
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COVID-19 reaction
Penalties

COVID-19 spread

Risk of infecting others
Risk of becoming infected
RP on high-risk scenarios
RP on low-risk scenarios
COVID-19 state anxiety
Protective behaviors

Model Statistics Predictors
F Ade2 p Boldness Meanness Disinhibition
B P B P B P
1.62 0.008 0.210 —0.070 0.347 —0.027 0.778 —0.122 0.205
2.03 0.016 0.111 —0.051 0.495 —0.072 0.453 —-0.114 0.232
2.50 0.043 0.064 —0.268 0.002* 0.031 0.821 —-0.121 0.872
1.00 <0.001 0.393 —0.100 0.182 0.043 0.659 0.042 0.683
2.32 0.020 0.077 —0.160 0.032* 0.122 0.203 0.001 0.993
1.76 0.012 0.157 -0.132 0.078 0.151 0.117 -0.173 0.072
0.37 0.010 0.776 —0.067 0.376 0.023 0.815 —0.062 0.523
5.27 0.062 0.002* —0.194 0.008* —0.125 0.183 0.203 0.030*
2.35 0.021 0.074 —0.168 0.025* —0.008 0.935 —0.097 0.310

*, significant at p < 0.05; RR, Risk Perceptions (dfc, dfe = 3, 190). Please note that dependent variables are displayed in rows. Values in bold highlight the significant

associations.
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1200

1000

Cases per 100 000 and

deaths per 1000 000 population

200

Croatia: 14-day COVID-19 case and death notification rates
National totals as of 29 Nov 2020: 123 693 cases (earliest 26 Feb, latest 20 Nov 2020), 1 655 deaths (26 Mar, 20 Nov 2020)

= 14-day case notification rate per 100 000 population  ~—14-day death nofification rate per 1 000 000 population

July 15%
data collection ended
June 30™ 7-day average: 90
February 26t data collection started

First case confirmed 7-day average: 59

ECDC. Figure produced 2 December 2020.
‘Source: Epidemic intelligence, national daily data
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NPR adherence intent
Intent to vaccinate
Gender

Age

Education

Residence size

Belief in the second wave
Perceived personal isk
Perceived infectabilty
Germ aversion

Trust in science and
scientists

S 20X NOO s BN =

23

'p<0.05;“p <001

3.65
3.25

28.2
2.74
6.44
3.86

2.98
427

378

0.18"
-0.06
-001
-0.03
<001

0.03

011"

<001
0.06
-0.05

0.16"

0.14"

-0.02

021"

0.10"

0.01
0.04

019"
-0.05

-0.04





OPS/images/fpsyg-12-664554/fpsyg-12-664554-t002.jpg
Variable

Gender
Age

Education
Residence size
Belief in the
second wave
Perceived
personal risk
Perceived
infectabilty
Germ aversion
Trust in science
and scientists
R

AR

“p<0.01.

Step 1
B SE
026 0.06
001 <001
<001 004
001 001
023 003
0.13

013"

15

0.18"

<001
0.04

030"

017
001
0.02
0.02

0.22

0.19

0.01
024

Step2

0.06
<001
0.04
0.01

0.03
0.06

0.04
0.03

0.20

0.08"

010"
013"
0.03
0.04

029"

011"

001
026"

0.20
001
0.02
0.01

0.20

0.03
0.24
021

Step3
SE

0.06
<001
0.04
0.01

0.03
0.06

0.04
0.03
0.04

0.23
0.03"

011"
0.13"
0.02
0.02

025"

0.10"

0.03
0.26"
017"
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Model

Moderated variable: dispositional optimism
Model 1

Model 2

Model 3

Moderated variable: tolerance of uncertainty
Model 1

Model 2

Model 3

Moderated variable: social support

Model 1

Model 2

Model 3

706.10
959.69
1013.27

632.92
697.29
72273

788.156
868.25
876.59

338
351
359

338
351
359

338
351
359

X21df

2.09
273
2.82

1.87
1.99
201

2.33
245
2.44

CFI

0.98
0.96
0.96

0.98
0.97
097

0.98
0.97
097

NFI

0.96
0.94
0.94

0.95
0.95
0.95

0.96
0.95
05

T

0.97
0.95
0.95

0.97
0.97
0.96

0.97
0.96
0.96

RMSEA

0.02
0.03
003

0.02
0.03
0.03

0.03
0.03
003
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Path

QL — Worry

QL Anticipation

Worry — Depression
Worry — Anxiety
Anticipation — Depression
Anticipation — Anxiety
QL — Depression

QL - Anxiety

Low group means those whose scores lower than M - 1 SD, while high group means those whose scores higher than M + 18D. **p < 0.001, **;

Low group
(=914
B t
015 7.72°
038 2844
025 16.06™

Moderated variable: DO

High group

(n=2938)

B t
007 864"
0.22 12.40™
0.09 426"

Low group
(n=837)

B

033

20.44°

Moderated variable: TU

High group
(n=1705)

B

021

10.89"*

Low group
(n=1,065)

B

032

17.67"

Moderated variable: SS

High group
(n =836)

B

0.22

11.017





OPS/images/back-cover.jpg
o

oo

e W
oo

A —
st
e e

Frontiers
e T e 4

1005 Lousonne | Swizerand
Vistus i ongersinorg

Contact o romeran avgaboutcontact

Supportcpanan
ond o o emnce
e ooy

A

Fouowus.
Sronrn

A

o
ot resamen

"our nert
aniesresdesi






OPS/images/fpsyg-12-643568/fpsyg-12-643568-g002.gif
s

St cOv012






OPS/images/fpsyg-12-643568/fpsyg-12-643568-t001.jpg
Question wording

The true number of people infected with coronavirus
is hidden from the public.

The coronavirus did not originate from animals but
was created by scientists in the laboratory.

The coronavirus was released with the aim of
destroying some of the world's economies.

World governments are using this pandemic to
abolish civil liberties.

The coronavirus is as serious s the common flu, if
notless so.

The coronavirus pandemic is the result of a large
pharmaceutical companies’ agreement to make
money on vaccines.

The coronavirus vaccine already exists, but itis
currently being kept secret from us.

The story about the coronavirus was placed in order
to implant a chip with a “developed vaccine.”

The Bill and Melinda Gates Foundation is
responsible for the creation and spread of the
coronavirus.

The coronavirus spreads faster in the presence of
5G networks.

% of agree or
strongly agree
responses

58.58

45.09

38.68

36.32

35.28

34.34

25.75

17.83

15.47

10.38
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Frequencyina % of participants who
general sample  agree or strongly agree

with the CTs
Gender
Female 563 22.74%
Male. 497 23.34%
Education
Less than elementary school 10 20.00%
Elementary school 163 29.45%
High school 624 23.72%
University 253 17.79%
PhD 10 10.00%
Political self-identification
Not politically seif-identified 492 27.85%
Politically self-identified 568 18.84%

N 1,060 23.00%
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N = 394

Motivation
Pre-COVID-19
M1

COVvID-19
M1

Predictors

Anxiety

Teachers’ social support
Classmates’ social support
Age

Gender

3.10
3.28
3.19
3.46
3.42

3.01
3.21
2.99
3.24
3.26

2.88
3.57
3.64
10.04
0.52

SD

1.24
1.22
1.19
1.23
1.15

1.25
1.18
1.15
117
1.16

0.94
1.18
1.19
2.652
0.50

0.58"
0.61**
0.44*
0.50™

0.41*
0.43~
0.42**
0.37*
0.39"

-0.12~
0.15™
0.04
0.00
0.18™

0.75™
0.54 0.58™
0.69™ 0.61*

0.48™  0.46™
0.65™ 0.60™
0.5  0.66™
0.46™  0.50*
0.5  0.47*

0.49™

0.24*
0.35™
0.34**
0.70™
0.35™

-0.18* -0.15" —-0.10*

0.13*  0.09
0.08 0.06
0.04 0.11*
0.14*  0.11*

Gender mean values represent the proportion of boys in the sample

*o <0.05and *p < 0.01.

0.14*
0.05
—0.10"
0.23"

0.42**
0.54**
0.50™
0.41*
0.68™

-0.12~
0.117
0.04
0.08

0.13*

0.73**
0.70*
0.48
0.57**

—0.24*
0.20*
0.08
0.09
0.09

0.79*
0.56™
0.67**

—0.20"
0.18™
0.12*
0.18™
0.12*

0.58"
0.62**

-0.23"
0.16"
0.08
0.20"
0.13"

0.48

—0.20"
0.19*
0.11*
0.02
0.20"

10 1 12 13 14

—0.13*

0.14*  —-0.00

0.12*  0.04 041

0.18™ 0.01 -0.07 0.14~
0.16™ 0.04 008 -0.10 0.14~

. Estimates of the LCSM presented in the next table can be reproduced using the correlation matrix
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Estimate SE P

1. Regression estimates (Motivation latent change)

Motivation change ~ Students’ anxiety -0.14 0.04 <0.001
Motivation change ~ Teachers’ social support 0.09 0.03 0.006
Motivation change ~ Classmates’ social support 0.00 0.04 0.957
Motivation change ~ Age 0.06 0.01 <0.001
Motivation change ~ Gender 0.1 0.07 0.120
2. Factor loadings (Motivation items)

Motivation pre-COVID-19 = ~ M1 1.00

Motivation pre-COVID-19 = ~ M2 1.14 0.05 <0.001
Motivation pre-COVID-19 = ~ M3 1.08 0.05 <0.001
Motivation pre-COVID-19 = ~ M4 0.83 0.06  <0.001
Motivation pre-COVID-19 = ~ M5 0.89 0.05  <0.001
Motivation COVID-19 = ~ M1 1.00

Motivation COVID-19 = ~ M2 1.14 0.05  <0.001
Motivation COVID-19 = ~ M3 1.08 0.05  <0.001
Motivation COVID-19 = ~ M4 0.83 0.06  <0.001
Motivation COVID-19 = ~ M5 0.89 0.05  <0.001

3.Intercepts (means)

3.1. Motivation items

M1 pre-COVID-19 0.00

M2 pre-COVID-19 -0.25 0.16 0.112
M3 pre-COVID-19 -0.17 0.15 0.279
M4 pre-COVID-19 0.89 0.20  <0.001
Mb5pre-COVID-19 0.67 0.17  <0.001
M1COVID-19 0.00

M2 COVID-19 —0.21 0.15  <0.001
M3COVID-19 -0.27 0.15  <0.001
M4COVID-19 0.78 0.19  <0.001
M5COVID-19 0.59 0.16  <0.001
3.2. Motivation latent variables

Motivation pre-COVID-19 3.10 0.62 <0.001
Motivation COVID-19 0.00

Motivation change —0.09 0.07 0.172

4. Variances
4.1. Motivation items

M1 pre-COVID-19 0.82 0.09  <0.001
M2 pre-COVID-19 0.34 0.05  <0.001
M3 pre-COVID-19 0.38 0.05  <0.001
M4 pre-COVID-19 0.91 0.08 < 0.001
M5 pre-COVID-19 0.58 0.06  <0.001
M1 COVID-19 0.58 0.07  <0.001
M2 COVID-19 0.25 0.04  <0.001
M3 COVID-19 0.30 0.04  <0.001
M4 COVID-19 0.80 0.07  <0.001
M5 COVID-19 0.63 0.05  <0.001
4.2. Motivation latent change

Motivation pre-COVID-19 0.00

Motivation COVID-19 0.86 0.07  <0.001
Motivation change 0.43 0.07 <0.001
5. Co-variances

Motivation pre-COVID-19 ~~ Motivation change -0.27 0.05 <0.001
6.Correlated error terms

M1 pre-COVID-19 ~~ M1 COVID-19 0.08 0.04  <0.001
M2 pre-COVID-19 ~~ M2 COVID-19 0.08 .03  <0.001
M3 pre-COVID-19 ~~ M3 COVID-19 0.15 J.03 <0.001
M4 pre-COVID-19 ~~ M4 COVID-19 0.60 .06  <0.001
M5 pre-COVID-19 ~~ M5 COVID-19 0.30 ).04  <0.001
" "= ~,” and "~~" symbols follow lavaan R package (Rosseel, 2012) operators’

»

terminology and stand for “regressed on,” “is measured by,” and “correlated with,”

respectively.
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Student Teacher social|] | Classmates Age Gender
anxiety support social support

-0.14%* 0.09* 0.00 0.06%* 0.11

0.09

Motivation
3.10%*
change
-0.27%* 1
Motivation Motivation

pre-COVID-19

COVID-19
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Parents (N = 394)

Mother n =365 (92.4%)
Father n =29 (7.3%)
Age M =41 (SD =5.53)
Educational level in years M =15(SD =6.23)
Professional situation affected by the pandemic

Yes n=172 (43.7%)
No n =222 (56.3%)
Students

Female n =191 (48.5%)
Male n =203 (51.5%)
Age M =10.04 (SD = 2.52)
Grade-level

Grades 1-4 197 (60%)
Grades 5-6 105 (34%)

Grades 7-9 92 (16%)
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Antagonistic
relationships (n = 84)

Depression Normal 23463, 27.7%)
Mild 14 (12, 16.9%)
Moderate 21(117,25.3%)
Severe 9(4.8,10.8%)
Extreme 16/(8.1,19.3%)
Anxiety Normal 39 (54.4, 46.4%)
Mild 6(5.6,7.1%)
Moderate 14(10.0, 16.7%)
Severe 9(4.0,10.7%)
Extreme 16(10.1, 19%)
Stress Normal 29(44.6,34.9%)
Mild 11(113, 13.3%)
Moderate 15 (109, 18.1%)
Severe 148.7, 16.9%)
Extreme 14.(7.4,16.9%)

N = 727. @Percentages do not always add up to 100 due to rounding up. Numbers in parentheses indicate expected count and column percentages, respectively.

Ambivalent relationships (n =
189)

Nobserved (Nexpecteds % %)
95 (104.9, 50.5%)

28(27.3,14.9%)
30 (265, 16%)
12 (109, 6.4%)

23 (18.4, 12.29%)

119 (122.4, 63%)

10 (1255, 5.3%)
29 (22.4, 15.3%)
11(0.1,5.8%)
20 (22.6, 10.6%)
87 (1017, 46%)

32(25.8, 16.9%)
29 (248, 15.3%)
22 (198, 11.6%)
19 (16.9, 10.1%)

Affectionate
relationships (n
=450)

286 (252.8,
63.1%)

63 (65.7, 13.9%)
51(63.8, 11.3%)
21 (263, 4.6%)
32(44.4,7.1%)

312293,
68.9%)

32(300, 7.1%)
43 (63.7,9.5%)
15 (218, 3.3%)

51 (54.3, 11.3%)

274/(243.7,
60.5%)

56 (61.9, 12.4%)
51 (59.4, 11.3%)
40 (47.5,8.8%)
32(406,7.1%)

Total for all
relationship
types

404 (55.8%)

105 (14.5%)
102 (14.1%)
42 (5:8%)
71(9.8%)
470 (64.7%)

48 (6.6%)
86 (11.8%)
35 (4.8%)
87 (12%)

390 (53.8%)

99 (13.7%)

95 (18.1%)

76 (105%)
65 (9%)
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Antagonistic relationships Ambivalent Affectionate relationships Averaged across February 2020°
(n=84) relationships (n=454) all profiles
(n=189)
Depression 16.70 (11.54) 11.83 (10.93) 8.95(9.53) 10.67 (10.45) 11.63
Anxiety 10.67 (10.67) 7.66 8.701 672 (8.88) 7.42 (9.19) 4.40
Stress 20.80 (11.27) 16,54 (10.98) 1384 (10.78) 15.34 (11.11) 10.40

N = 727; @ Means designated with the seme superscript do not differ significantly based on post hoc comparisons. Allother results differ significantly based on post hoc comparisons.

b (Jokié-Begic et al., 2020).
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Variable

Love

Perceived partner hunilty
Perceived partner responsiveness
Partner's affectionate behavior
Partner's antagonistic behavior
Common dyadic stress coping
Evaluation of Dyadic Coping

N=727.

Profile 1

Antagonistic relationships
(n=284)

5.34(0.34)
465 (0.20)
3.86(0.24)
383(0.19)
5.19(0.28)
347 (0.17)
2.98(0.21)

Profile 2

Ambivalent relationships
(n =189)

808 (0.40)
6.10(0.19)
6.93 (0.25)
6.12(0.25)
3.83(0.15)
5.36(0.22)
5.64(0.34)

Profile 3

Affectionate relationships
(n =454

9.29(0.40)
7.30(0.28)
9.22(0.34)
803(0.28)
273(0.08)
7.29(0.27)
7.70(0.38)
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Model

1-Class
2-Class
3-Class
4-Class

AIC

14,942.02
12,274.35
11,295.87
11,020.50

BIC

15,007.26
12,375.31
11,433.54
11,194.80

SABIC

14,962.81
12,305.45
11,338.28
11,074.22

Entropy

0.94
0.93
0.89

LMRp

0.004
<0.001
0.39

BLRTp

<0.001
<0.001
<0.001

Smallest class

% of N 1
2421 176
11.55 84
6.88 50

N = 727; The LMR test and the BLRT compare the current model with a model with k - 1 profiles. AIC = Akaike's Information Criterion; BIC = Bayesian Information Criterion; SABIC =

Sample-Adjusted BIC; LMR = Lo-Mendell Ruben; BLRT = bootstrap likelihood ratio test;

n of individuals in the smallest class. Fit statistics for the best-

itting model are in boldface.
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Love Scale

Perceived partner humility

Perceived partner responsiveness

Partner's affectionate behavior

Partner’s antagonistic behavior

Common dyadic coping

Evaluation of dyadic coping

Depression

Anxiety

Stress

p <0.001.

Women
Total
Men
Women
Total
Men
Women
Total

Women
Total

Women
Total

Women
Total

Women
Total

Women
Total

Women
Total

Women
Total

M (SD)

7.60 (1.58)
7.64 (1.43)
7.63 (1.45)
5.86(0.87)
490 (1.01)
4.90 (0.99)
550 (1.34)
5.42(1.42)
5.43 (1.40)
3.80 (1.10)
485 (0.92)
3.84(0.95)
230 (0.90)
2.11(0.83)
2.14(0.84)
365 (1.05)
370 0.95)
369 (0.96)
392 (1.12)
3.88(1.08)
3.88(1.09)

820 (1050)

10.98 (10.38)

10.59 (10.45)
4.41(6.92)
7.93 (9.44)
7.42 (9.19)
9.83(0.73)

16.28 (11.05)

15.34 (11.11)

-0.21

-0.42

051

041

270

0.39

—2.56*

—4.50

—5.69"*
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Gender
Women

Men

Cohabiting with the partner
Yes

No

Marital status

Married

Not married

Having own children

Yes

No

Number of children younger than 18 living in the household

0
1

2

3

4.ormore

Type of relationship/marriage
Heterosexual

Homosexual

Finished level of formal education
Primary school

High school

College or Undergraduate
Graduate (Master's Degree)
Specialization, PhD
Employment status

Student

Employed

Unemployed

Retiredt

Parental leave

Other

Age
Relationship duration

n (%)

618 (85.1%)
108 (14.9%)

481 (66.2%)
246 (33.8%)

353 (48.6%)
373 (51.3%)

328 (45.1%)
399 (54.9%)

477 (65.6%)

99 (13.6%)

110 (15.1%)
35 (4.8%)
6(0.8%)

692 (95.2%)
35 (4.8%)

7 (1%)
179 (24.6%)
153 (21%)
288 (39.6%)
100 (13.8%)

210 (28.9%)
414(57%)
49 (6.7%)
25 (3.4%)
16 (2.2%)
13 (2.8%)
M (SD) in years
36,37 (12.89)
10.04 (10.68)

aPercentages do not always add up to 100 due to rounding up.
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Rho
p-value

BSR
religiosity

—0.058
0318

G
interpersonal
gratitude

0.033
0.563

as
gratitude in the

face of suffering

—-0.035
0.545

RG
recognition of gifts

—0.042
0.468

EG
expression of
gratitude scale

—0.060
0.301

ssL
satisfaction and
sense of life

0.062
0.191

GPL
goals and
purposes in life

0.030
0.538
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GS

SsL

GPL

OE

S ST ST o~

Sov Sv o

Sv s

v NT ST N

0.473
0.000
0.584
0.000
0.351
0.000
-0.162
0.005
0.007
0.906
0.209
0.000
0.268
0.000
—0.200
0.000
0.078
0.179
-0.036
0.533
-0.010
0.867
—-0.023
0.692
0.061
0.381
—-0.007
0.906

Gs

0.753
0.000
0.539
0.000
-0.085
0.142
-0.017
0.771
0.336
0.000
0.496
0.000
-0.316
0.000
0.021
0.721
0.031
0.697
—0.048
0.407
—0.050
0.388
—0.004
0950
-0.031
0.597

RG

0.594
0.000
-0.204
0.000
-0.056
0.329
0335
0.000
0519
0.000
-0.371
0.000
0.189
0.001
-0.089
0.496
-0.018
0.7656
-0.041
0476
0.025
0.663
-0.010
0.858

EG

-0.073
0.207
0.016
0.783
0.720
0.000
0.404
0.000

—-0.285
0.000
0.225
0.000

-0.037
0516
0.007
0910
0.014
0.809
0.018
0.759
0.042
0472

ssL

0331
0.000
-0.039
0.498
—-0.165
0.004
0.372
0.000
-0.287
0.000
-0.103
0.075
0.003
0.957
-0.150
0.009
-0.197
0.001
-0.063
0.276

GPL

-0.013
0.825
—-0.050
0.385
0.120
0.037
-0.113
0.052
0.053
0.358
—-0.087
0.132
0.007
0.907
—-0.068
0313
—0.094
0.104

BSR

0229
0.000
-0.147
0010
0236
0.000
-0044
0.445
0025
0661
0085
0343
0018
0.753
-0047
0.419

PA

—-0.456
0.000
0.047
0.420
0.033
0573

—-0.088
0.127
0.058
0311
0.085
0.138
0.031
0.588

NA

—0.268
0.000
-0.072
0.213
-0.026
0.657
-0.110
0.056
-0.1568
0.008
-0.049
0.392

Age

0.054
0.349
0.202
0.000
0.180
0.002
0.182
0.002
0.118
0.041

0.170
0.003
0.205
0.000
0.333
0.000
0.363
0.000

0.285
0.000
0.375
0.000
0313
0.000

0.538
0.000
0.196
0.001

0.308
0.000
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Employment status

A homemaker
A student
Other

Out of work and
looking for work

Out of work but not
currently looking for
work

Retired

Salaried
Seff-employed
Unable to work

Percent

4.30
7.67
199
12,58

3.31

14.90

34.11
17.22
3.97

Educational level

Bachelor's degree
Doctorate degree
Master's degree

No schooling
completed

Professional degree

Trade/technical/vocational
training

Percent

42.38
232
14.24
16.56

265

21.85

Marital status

Separated
Single, never married
Widowed

Married or domestic
partnership

Divorced

Percent

4.30
11.92
13.91
47.02

12.25
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Bettern (%) Nochangen (%) Worsen (%) 3 n (%)

Man 10 3.31) 64(21.19) 752483 149 (49.34)
Woman  10(3:31) 62(2053) 81(2682)  153(50.66)
b 20(6.62) 126 (41.72) 156 (51.66) 302 (100)
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EX extraversion AG agreeableness CO conscientiousness ES emotional OE openess
stability to experiences

Rho -0.003 —-0.086 -0.132 —-0.339 -0.080
p-value 0.960 0.134 0.021 0.000 0.166
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PA NA
positive affects negative affects

Rho —-0.0956 —0.042
p-value 0.098 0.465
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GAD ~ Phase+ DIF+ EOT+ Emotional Stability +
Extraversion+ Openness To Experiences+ (1[ID).
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Generational
breakdown

18-29 years old
30-39 years old
40-49 years old
50-59 years old
60 and more years old

Percent

22
17
16
21
25

Ethnicity

Asian
Black
Mixed race
White
Other

Percent

15

69
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Variables

1.l
2. Depression
3. Anxiety

4. Wory

5. Anticipation
6.00

7.7U

8.5

**p < 0.001, *p < 0.01.

1

014"
0.2
0437

[RERS
—007"
008

002

1
0.73"
025"
026"

-0.36""
-0.31"*
-0.20""

1
035"
029"

~029
—031
—0.44m

1
0.26"
-0.00"*
—0.24"*
0.03

1
-0.23**
—0.14*
-0.07

1
0.29"
0.38"

0.03
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Total
Gender
Male
Female

t

Cohen's d

QaL

169+ 1.20

168+ 1.18
1.69 £ 1.20
-0.43

Current residence

Key regions
Non-key regions
t

Cohen's d
Family income.
<¥50,000 (1)
¥50,000-
¥100,000 (2)
¥100,000-
¥200,000 (3)
¥200,000-
3¥300,000 (4)
>¥300,000 (5)
F

3

Post-hoc tests
(Bonferron)

Education level
Below college
degree (1)
Undergraduate (2)
postgraduate (3)
.

4

Post-hoc tests
(Bonferroni)

2,60+ 1.46
168+ 1.19
5.60"*
0.69

162+ 1.16
167 £1.18

183+ 1.26

2.09+1.37

199+ 1.32
11.65"*
0.01

3>1,4>1;5>
1,4>2,6>2

176+ 1.21

167+ 1.18
225+ 1.41
2118
0.01
3>1,8>2

*'p <0.001, *p <001,
QL, quarantine length; DO, dispositional optimism; TU, tolerance of uncertainty; SS, social support. The following are the same.

Depression

3.42 +3.67

3.44 +3.88
3.41 £3.59
0.26

4.21+£388
3.41+3.66
1.95

3.36 £3.63
3.38 £3.50

3.62 +3.86

3.68 +4.06

37+451
1.23

4.00 £4.21

3.34 £358
479+ 483
15.99™
0.01
3>2

Anxiety

357 +4.02

3.32+4.18

3.66 £3.95
065+
-0.08

527 +£4.94
3.54+3.99
3.4
0.39

350+ 391
3.41£3.80

391447

423+ 4.38

426 £5.10
4.28"
0.003

Ns

4.26 + 4.64

3.44 +£3.87

6.24 £ 5.70
4578
0.02

1>2,3>1;3>
2.

Worry

6.78 £1.92

6.45+£2.13

6.90 £ 1.82
—-6.91**
-0.23

7.50 £1.96
6.76 +1.92
385
0.43

6.68+ 1.89
6.79£1.83

6.98 £2.03

7.31+£1.98

6.90 £ 2.53
6.38"
0.01

Anticipation

325+ 1.42

3.18+ 145
327+ 1.41
-2.02

417 £1.63
323+ 1.41
592"
0.62

3.16 +1.37
3.25 £ 1.40

3.38+ 1.48

3.85+ 1.64

364+ 174
14.73
0.01

3>14>1;4>3>14>1;4>

2;

6.48 £2.10

6.76 +1.89
752£231
15.78"
0.01
3>18>2

2,4>35>1;5
=3

3.37 £ 1.49

320+ 1.39
4.36 +1.61
59.77"
0.02
3>1,8>2

Do

22.77 £3.94

21.92 +£4.13
23.00 +3.82
-9.20"*
-0.29

2201 +3.79
22.79+394
-1.82

2254 +3.97
2320 £3.77

22.49 +4.04

2296 +4.11

23.07 £4.22
793
0.01
2>1;2>3

22.25+4.18

22.83+3.93

21.80 +£3.91
760
0.003
2>3

TU

45.33 +7.97

43.72 + 8.57
4593 + 7.65
—8.45"*
-0.27

45.73 £ 7.61
4532+ 7.98
0.45

45.59 + 8.03
45.42 +7.61

4391 +8.10

45.12 +8.37

45.43£9.04
5310
0,004

1>32>3

44.84 + 8.60

45.34 +7.94
45,66 + 8.04
0.50

ss

1323 +3.15

12.76 £ 3.41
13.41 £3.02
a5
-0.20

18.22 £3.34
1323 £3.14
-0.03

1291 £3.19
13.51 £ 2.99

1363 + 3.17

13.87 = 3.10

13.63 £3.37
14751
001

2>1;3>1;4>
16>1

1262+ 3.25

18.27 +£3.15
12.63 £2.93
7.33"
0.003
2>3
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Clusters 1G (U|p) Gs(U|p) RG (U|p) EG(U|p) PA(U|p) NA (U |p) FC (U|p)

#1-#2 851.5]0.000 480 0.000 185.510.000 7851 0.000 1.009|0.000 1.668.5 | 0.000 1.695.5 0.000
#1-43 757 | 0.000 426 0.000 202 0.000 1.036 | 0.000 1.283.5]0.000 1.913]0.000 1.741.5| 0.000
#2-4#3 75710470 42610.771 202 | 0.506 1.0360.171 1.283.5]0.090 1,913 0.481 1.741.5 0.000
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Clusters PA(U|p) NA (U |p) FC(U|p) SSL (U|p) GPL (U|p)

#1-H2 1,005.5 | 0.000 1,070.5 | 0.000 2,074 | 0.000 519 0.000 787.5|0.000
#1-43 5,444.5|0.013 6,383.5|0.521 0]0.000 5,804.5]0.075 5,941.5]0.131
#2-43 5410.000 792.50.000 2,058 0.000 2870.000 489 0.000
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Set of variables included in
the clusters two-steps
analysis (inputs)

FC+ PA+ NA+ gender
FC+ PA+ NA+ age

FC+ PA+ NA+ Personaliy traits
(E+A+C+ES+0B)

FC+ PA+ NA+ Gratitude
(IG+GS+RG+EG)

FC+ PA+ NA+ +Purpose in Life
(SSL+GPL)

FC+ PA+ NA+ Religiosity (BSR)

Cluster quality
(poor. fair. good)

Fair

Fair

Fair

Fair

Fair

Fair

Average silhouette
measure of cohesion
and separation

05

03

03

03

03

03

Ratio of sizes
of clusters

4.05

1.02

1.40

258

1.40

1.07

Feature
importance

1;0.47;0.01;
0.00
1;0.01;0.01;
0.01
1;0.12; 0.03;
0.01;0.0
1;0.92; 0.58;
0.53;0.23; 0.27;
0.1
1;0.01; 0.01;
0.0;0.0
1;0.01;0.01;
0.01

Utility decision

selected

rejected

rejected

selected

selected

rejected





