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Editorial on the Research Topic
 COVID-19 and Behavioral Sciences



In March 2020, COVID-19 was declared a pandemic threatening the well-being of people, health systems, and global economies if not managed appropriately (1). Even with the development of effective vaccines and treatments for COVID-19, measures to manage the spread of infection depend upon the behavior of individuals and their influence on complex public health systems. The application of behavioral sciences to promote adherence to public health and health promotion measures toward protection from COVID-19, such as hand hygiene, mask wearing or social distancing, have been integral to containing and limiting the spread of COVID-19 within our societies. Adherence to the health protection measures is crucial for determining the outcome of the COVID-19 pandemic, and the impact on society.

The outbreak of COVID-19 during a time when technology, digital engagement, and social media are widely used, has given rise to an “infodemic”—a portmanteau of “information” and “epidemic”—the abundance of information (including false and unsubstantiated evidence such as misinformation and disinformation) during a disease outbreak (2). Balancing the optimal provision of accurate information, that is constantly changing as knowledge and understanding of the novel COVID-19 grows, with clearly defined public health messages required to modify individual behavior is necessary, but challenging. The infodemic is recognized to be a key contributor to the behavioral response to COVID-19, and may have fuelled vaccine hesitancy, due to misinformation and disinformation spread through media, social media and online sources (3).

The aim of this Research Topic “COVID-19 and Behavioral Sciences” was to identify and explore the factors that influence the behaviors of individuals during the COVID-19 pandemic- in particular why some individuals undertake at-risk behaviors such as lack of hand hygiene. The Topic had 60 submitted manuscripts with a final 34 articles accepted, exploring the application of behavioral sciences to the management of the pandemic, and the impact of behavior on the spread or containment of the COVID-19 pandemic. This is a global collection containing 16 articles from Europe; 15 articles from Asia; 1 from North America, 1 from Africa, and 1 multinational study with participants from 7 Latin American countries.

The Research Topic had overall six overarching themes:

1) Risk communication and public health messaging

Clear communication in public health messages is required for understanding and adherence. Stroom et al. discussed the public health policy recommendation to “avoid crowded places” in the Netherlands viewing it as subjective, open to individual interpretation and ultimately potentially counterproductive as when more people ventured out this allowed others to legitimize their violation of restricted movement guidelines. The interplay between trust in science and news media coverage of COVID-19 was explored by Neureiter et al. Trust in science affected how exaggerated the media were perceived, with the less the media was perceived to be exaggerated, the more likely individuals were to participate in health protective behaviors. In the United Arab Emirates, websites (health information websites), social media, government communications, and family and friends were the most frequently accessed sources of information on COVID-19, as identified by Figueiras et al., however family physicians, health care professionals, and government communications were perceived as the most trustworthy information sources. Information and misinformation on the emergence of COVID-19 has led to stigmatization of certain social groups. Chen X. et al. explore the negative impact of this in an online survey of 313 participants in China. In this study, social stigmatization was shown to have a significant negative impact on emotions, and the stronger the perceived level of stigma by the stigmatized groups, the more anger, anxiety, and grief they will have. Interestingly, this study also demonstrated that negative emotions among inflicted groups can promote social altruistic tendency among group members. The authors advised caution against baseless accusations and targeting specific social groups and emphasized the importance of combating stigma in an effort to recover from this pandemic.

2) Public education and health literacy

The COVID-19 pandemic has increased public awareness of the concept of public health education. Shen et al. found that only 22.1% of Chinese citizens in their study were aware of “public health” prior to the pandemic. However, by February 2021, their cross-sectional study found that 74.5% were supportive of public health education and heavily influenced by economic status, personal perception, and understanding. Reductions in health literacy in 2020 reported by Yang et al. strengthened the call for tailored interventions according to health literacy in different age groups and different socioeconomic backgrounds, to minimize the equality gap between rural and urban health in China. Bukuluki and Kisaakye found that more than three quarters of participants of the study in the urban Greater Kampala Metropolitan area believed in the efficacy of facemasks and wore facemasks as a preventative health measure. There was no significant difference between facemask wearing in indoor or outdoor public spaces, but this was not universal and more information and education is required for rural areas.

3) Community engagement

However, behavior change is not always possible for all members of society, especially those communities who are at higher risk of serious health outcomes due to inequities influencing social determinants of health. Lauwerier et al. highlight the need to effectively engage communities in strategy development to ensure the relevance and acceptability of prevention approaches. In Oman, a range of three community participation methods were undertaken to address rising COVID-19 cases: community organizations within cities and villages; district health committees with collaboration at state level; community volunteers Al Siyabi et al. Intimate knowledge of the logistics of communities is held by their members, and community participation empowers them to identify risks and needs and mobilize individual members to collaborate for positive impact. Updates to the online hand washing intervention, Germ Defense, are described by Morton et al., including the addition of a “Reducing Illnesses” component. The added component was developed with significant involvement by patient, public and clinical stakeholders, delivering an intervention that was relevant and engaging to users during the COVID-19 pandemic.

4) Psychological impact of COVID-19

The psychological impact of COVID-19 must not be under-estimated, Caycho-Rodríguez et al. found that in 4,881 participants from seven Latin American countries, depressive symptoms, anxiety and fear of COVID-19 were commonly identified with a quarter of participants reporting generalized anxiety disorder symptoms and a major depressive episode. It is evident that forced confinement and social distancing measurements during the COVID-19 pandemic have negatively impacted the mental health of individuals'. Peterson's et al. study in the United States reported findings of increased depressive and anxiety symptoms with a decrease in mood over time with social isolation and social distancing practices. The psychological impact was explored further by Fenollar-Cortés et al. in 164 participants where there was a significant gender difference at the start of forced confinement in Spain, with women having higher scores for depression, anxiety, stress, and intrusive/avoidance symptoms. By the end of forced confinement, women had managed to significantly improve their scores across most of the psychological measures. These gender differences were also evident in the United Arab Emirates– Al Miskry et al. concluded that more females than males experienced a risk of psychological problems and were more likely to use avoidance and emotion focused techniques than men to cope with the lockdown. Interestingly, increased social interaction in the first stages of forced confinement negatively impacted well-being and increased stress in individuals in Vienna, as reported by Kim and Florack. More social communication resulted in the social amplification of information about COVID-19 which was associated with higher incidences of panic buying and a decreased trust in society. However, social support was positively correlated with post-traumatic growth in discharged COVID-19 patients (Yan et al.).

5) Coping strategies and the COVID-19 pandemic

The importance of coping strategies for the protection of individuals' physical and mental health during the COVID-19 pandemic were recognized across several studies which drew on behavior change theories to help frame their work. Sousa et al. drew on self-regulation theory (4) and found self-regulation and healthy habits to be a good indicator of the adoption of a healthier lifestyle and improved mental health during the pandemic in Portugal. However, self-regulation became more difficult as the duration of restricted movement extended. The study by González-Castro et al. drew on the Health Belief Model (5) and suggests individual's perceived severity and vulnerability to COVID-19 are related to the utilization of protective health behaviors, dependent on exposure to COVID-19 and perceived self-efficacy moderators. For those not directly exposed to COVID-19, recognition of individual ability to prepare for situations and undertake instrumental actions, such as carrying hand sanitizer and face masks, facilitated adherence to protective behaviors. Not all coping strategies undertaken by individuals are healthy, for example, tobacco use. In a study of 700 people in China, Feng et al. investigated smoking cessation intention in the context of the COVID-19 pandemic. The authors recognized that addressing these behaviors alongside the pandemic has been challenging, in part due to the contradictory messages coming from the media concerning the potential preventative nature of cigarette smoking on COVID-19. Integrating two psychological models in their questionnaire, based around the Integrative model derived from the Theory of Planned behavior (6). Feng et al. identified that positively-valenced messages of the impact of smoking on the prevention and treatment of COVID-19 were significant in predicting the intention to quit smoking during the pandemic, with the positively-valenced messages indirectly predicting support for tobacco control measures. In contrast, perceived susceptibility, barriers and subjective norms had no impact.

6) Adherence to public health preventive recommendations

Most of the Research Topic papers explored factors that influence adherence to public health recommendations. In a three round nationwide cross-sectional panel survey of over 1,000 adults between July and November 2020, Rodríguez Blázquez et al. reported that there were high levels of knowledge of COVID-19 amongst the general population in Spain, and most respondents supported face masks and the night curfew. However, risk perception and self-efficacy were low; the perceived probability of contracting COVID-19 remained constant but the perceived severity of getting infected decreased over time. In addition, 41–49% of respondents believed they would be unlikely to contract COVID-19 when meeting with family and friends. In India, the wearing of face masks was the most reported preventative behavior in Lahiri's et al. study of 2,646 adults, followed by washing hands with soap and water. However, only a small proportion of the study participants (<10%) were regularly practicing all COVID-19 preventive behaviors investigated. Those with higher perceived severity and vulnerability to COVID-19 were more likely to participate in protective health behaviors. The authors noted the importance of promoting synergistic behavioral practices through appropriate risk communication strategies. Šurina et al. report similar findings in their study of 2,608 online survey participants in Latvia where those with higher COVID-19 threat appraisal experienced higher levels of fear of COVID-19 and were more adherent to COVID-19 preventative behaviors. On the other hand, COVID-19 conspiracy beliefs were negatively correlated with COVID-19 threat appraisal and trust in COVID-19 information sources, but were not a significant predictor of COVID-19 preventive behaviors.

Cerami et al. discussed how risk aversion increased with age with younger people believing they were less vulnerable to the serious outcomes of COVID-19. Those with a more general tolerance of risk tended to believe more in external factors controlling health status rather than internal. Those with higher risk aversion believed their behavior could protect them from contracting COVID-19 and were more likely to participate in health preventative measures. Park et al. investigated the interaction between perceived severity of COVID-19 and adherence to preventative behavior between the first and second waves of the pandemic in their study of 1,144 adults in South Korea. While perceived severity of COVID-19 increased by the second wave, the perceived importance of social distancing did not increase and shifted from being a voluntary to a compulsory behavior. Individuals' adherence to health protective measures remained high throughout the pandemic, however Han et al. found adherence declined as the pandemic progressed.

For university students in Norway, a range of behavior change techniques, including email updates from their institution, visual reminders and provision of antibacterial dispensers, were well-received, as reported by Vande Velde et al. Student's trust in their institution had the strongest effect on the effectiveness of email updates, whereas existing attitudes toward infection control behaviors were more impactful than the visual reminders and novel opportunities for health promotion. Services that supported individuals to adhere to public health guidelines were popular, reflected by the reported rise in online food services by Sakai et al. These services enabled individuals to remain at home rather than venture out for essential sustenance. However, the increase in online services to order food was not sustained and participants' intentions for going out activities in the future when restrictions eased were higher compared to pre-pandemic levels of going out activities.

Neto et al. explored the role of illness perceptions related to understanding COVID-19 in their pan-European sample of 7,032 participants. The authors reported a change in illness perceptions over time with females increasing their perceived sense of personal and treatment control. In Tagini's et al. study of 964 Italian adults, high levels of anxiety, an anxious attachment style, and an external locus of control predicted higher perceived risk. The higher the perceived risk, the more likely protective health behaviors were adopted. In Chen S. et al. study of 896 individuals in 3 Chinese cities, Wuhan, Hangzhou, and Jinan, internal (optimistic bias) and external reference points (social norms) determined individuals' adoption and adherence to health protective behaviors. Cultural attributes, including a high level of egalitarianism and hierarchy and a low level of individualism and fatalism, were identified by Bi et al. as being significantly associated with protective health behaviors in their study of 17,651 adults in mainland China. Xu et al. examined the effects of festivities on health promoting behaviors during Chinese New Year 2020 and Summer 2020, and found participants were more likely to have increased adherence to infection-prevention behaviors and reported fewer fear responses and less attention paid to the COVID-19 pandemic. The participants perceived a high likelihood of being infected and community risk but balanced this with an increase in health protection behaviors and a reduced psychological response.

Vaccines have been viewed as a roadmap out of restricted movement mandates, but misinformation surrounding the speed of their development and the potential long term impact on individual health has raised questions among the publics. Wolff reported intentions to receive a COVID-19 vaccine were predicted by positive attitudes toward COVID-19 vaccines, subjective norms in favor of vaccination in individuals' families, and perceived behavioral control. In Rosman's et al. study of 314 university students in Germany, those who believed in the necessity of expertise and authority within medicine, were more likely to report vaccination intentions. However, prosocial values did not elicit the same intentions.


SUMMARY

Overall, the 34 included papers in this special edition are an exploration of behavioral sciences in health protection during the COVID-19 pandemic. The rollout of effective COVID-19 vaccines has not removed the need for health protections measures–rather vaccines are an essential component of a holistic public health response to protecting the health of people, health systems, and global economies. Adherence to public health recommendations, guidelines, and restricted movement mandates are influenced by social norms, self-efficacy, and perception of risk. As seen from our Special Topic article collection, behavioral sciences are integral to developing effective public health interventions that motivate individuals to partake in health protective behaviors. Involving patients, the public and clinical stakeholders ensure that the measures are accessible, sustainable, beneficial, and relevant to those they intend to impact.
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Oman, like other countries in the world, was affected by the COVID-19 pandemic. Since the WHO's declaration of the pandemic, the Ministry of Health of Oman has initiated its preparedness and response to the pandemic, with community participation as one of the key components of the national preparedness and response plan. This paper is a descriptive study aims at describing the three community approaches that exist in Oman and reviewing their role in preparedness and response strategies to COVID-19 pandemic and discuss the lessons learned. Community participation approaches in Oman were translated into action during the pandemic through empowering community members, mobilizing resources, and strengthening the ownership among the local community to ensure effective advocacy, proper networking, and dissemination of information and, subsequently, actions at the level of the community. The first community participation approach is community organizations within the healthy cities and villages initiative, which facilitated networking and acted as a platform for community engagement, reviewing the health information and updating them accordingly to meet evloving demands. The second approach is Willayat (District) health committees, with their unique multi-sectoral structure, that enhanced collaboration at the state level with different community leaders and groups to develop pandemic action plans, which were implemented using available local resources. The third approach is community volunteers that remain the key information providers, particularly when physical access becomes limited due to physical distancing measures. Based on this review, we advocate to further strengthen these approaches and recommends that they are implemented for the protection and promotion of health and well-being, including for health emergencies.

Keywords: COVID-19, community participation, healthy cities, healthy villages, Willayat health committees, volunteers, Oman


INTRODUCTION

COVID-19 has affected nearly all countries in the world, by 28 September 2020 an over 33 million confirmed cases and a case fatality ratio of around 3% (1). The effect of COVID-19 pandemic is felt beyond health and incorporates a profound impact on all sectors within the society. The recent Ebola, Zika, and MERS-CoV outbreaks have demonstrated that the simplest path yet the most effective to organize and respond to health emergencies is to build trust and confidence in communities and services, understand community views and proactively share information and to work with communities to keep people safe (2).Thus, pandemic response interventions implemented by the government through community involvement is extremely needed (3–5). A study on lessons learned during Ebola outbreak highlights that to realize successful Community Engagement (CE), communities must be active participants in health response efforts and that communication platforms for CE be established ahead of a crisis (6). Both of these criteria are well-established in Oman.

Community participation is one of the main principles of primary health care (PHC), the strategy proposed in Almata in 1978 and adopted by member states and reaffirmed in 2018 by the Astana declaration (7, 8).

Community participation is defined as the process by which individuals and families assume responsibility for their own health and welfare and those of the community, and build their capacity to contribute to their and the community's development (9).

This review of community participation approaches in pandemic COVID19 in Oman is influenced by the two theoretical frameworks (10): “Continuum of community engagement approaches”; and the World Health Organization's (11) “Wheel of participation” conceptual framework.

Both frameworks emphasis the fact that community participation aims to empower local leaders, parents, families, groups, and the whole community. It involves planned actions to achieve, influence, and involve all relevant segments and sectors of society to realize a mutual goal. Thus, it goes beyond dialogue or interaction with selected groups to genuinely consult and empower all people, particularly the poor, deprived, and disadvantaged members of society.

The frameworks highlight the main feature of community participation in health is that individuals and community groups work together in partnership to take decisions to handle health-related issues and threats like pandemics and promote well-being to attain positive health outcomes.

The concept of community participation requires a highly participatory environment where community-based initiatives provide community structures and mechanisms to effectively enforce them.

A recent review reports extensive evidence that community participation, as multifaceted practices influenced by a range of social and cultural factors, has a positive effect on health, especially when corroborated by robust organizational and community processes (12). In Oman, CE is one of the pillars of the health strategies that are developed taken into account the social and economic determinants of health (13).

The primary two cases of COVID-19 were reported in Oman on the 24th of February 2020 and were related to travel to the Islamic Republic of Iran (14, 15). Since then, the number of confirmed cases has increased drastically to reach 97,450 cases with a mortality rate of 0.9% (n = 909) by the 28th of September 2020 (16).

In Oman, the Primary Health Care (PHC) is the basic building block for the health system and the designated facility where the patient's first contact with the healthcare system occurs and it incorporates a range of activities and where the community participation (CP) is a core component. Therefore, the existing CP mechanisms served as an important platform to engage communities in the COVID-19 pandemic preparedness and response (17). These mechanisms acted to liaise between the governmental bodies and the community and promoted the uptake of recommended protective behaviors, which reduced the transmission of infection at the local level.

This descriptive study aims to review and appraise the participatory community approaches in Oman during the pandemic response, to discuss the lessons learned and provide recommendations to strengthen community and inter-sectoral actions not only during emergencies but beyond that for better health and well-being.



COMMUNITY PARTICIPATION FOR HEALTH IN OMAN

In 1991, as a part of the PHC program, the MOH introduced the community participation approach (13) which has resulted in the establishment of a variety of Healthy Cities (HCs) and Healthy Villages (HVs), a network of Willayat (District) Health Committees (WHCs), and a group of community-based volunteers to implement a wide range of public health interventions, like involving in pH1N1 in 2009 and more recently in elimination of many of vaccine preventable diseases namely measles and rubella.

The common goal of these approaches is to make the political, social, and economic policies and plans of actions for all segments of the community that promote health and produces a positive impact on the environment and quality of life. These three platforms, Healthy Cities, Willayat Health Committees, and the Community Support Groups were the key approaches used for the COVID-19 response.



COMMUNITY PARTICIPATION DURING COVID-19 PANDEMIC

Since COVID-19 was declared a worldwide pandemic by the World Health Organization (WHO) on the 11th of March 2020 (18), Oman adopted and implemented its preparedness and response plan for the pandemic (19, 20). The community involvement national response plans were activated and made available at all sub-national levels. In addition, the community participation approaches were activated to ensure proper networking and disseminating the necessary information at all levels.

Health experts recognized the important role of communities to stop the spread of the diseases and manage the pandemic through non-pharmaceutical interventions until a vaccine and treatments are developed (21). Collective approaches to community participation can add value within the COVID-19 response by ensuring people are working within the right structure to deliver the best results and increase the effectiveness of interventions (22). Thus, the three community participation approaches were incorporated as a critical component in Oman's preparedness and response plan (Figure 1).


[image: Figure 1]
FIGURE 1. Community Participation approaches used for prevention and control of COVID-19, Willayat (District) healthy, Oman.




THE FIRST APPROACH: HEALTHY CITIES AND VILLAGES

The Healthy Cities and Healthy Villages Programme is concerned with improving the physical, social, spiritual, and economic dimensions of health. It addresses various social determinants of health using community resources, which enable people to mutually support each other in performing the different functions of life (23). Local communities are encouraged to collaborate with the various government and non-governmental agencies, allowing members of every community to play an active role in developing and improving their determinants of health. The community development committee, which is created at each city and village, is accountable for overseeing all program activities and taking decisions to ensure the betterment of the area and its population.

As of August 2020, there are 39 healthy villages and four HCs (24, 25). These sites use different steps of implementation, including community preparation, community organization, capacity building, situation analysis, and other activities (Figure 2). The HCs implementation package used was either developed by the WHO (24, 25), to guide the community in establishing a well-structured health city programme. The MOH provided guidance to this network of 43 sites to carry out collective and coordinated actions to mobilize the community in the COVID-19 pandemic response.


[image: Figure 2]
FIGURE 2. Distribution of healthy Cities and villages, Oman.




EXAMPLES FROM SUR HEALTHY CITY

Cities are at the forefront of the crisis fostering the implementation of the national preventive measures; therefore, they need to develop plans which are tailored from the national preparedness and response plan (20). In Sur, certified by WHO as a healthy city in 2018 (25, 26), the city committee developed an interventional plan of action with key partners, including civil society, e.g., Omani Women Association, Scout, Sports Clubs, Community Support Groups, and Societies.

Each organization agreed to conduct a specific set of activities including supporting efforts to arrange, maintain, and supervise the institutional quarantine for COVID-19 affected individuals. The involvement of community leaders and social media influencers allowed the team to spread knowledge and disseminate different health education messages.



MIGRANT WORKERS

In Sur city, as in any urban setting, the diversity of the population imposes challenges to the measures taken to deal with the pandemic. One of these challenges was the existence of a vulnerable population (27). The total population in Sur is 120,876 as per 2019 data, with 40% of them are expatriates (28). The majority of them are migrant workers, which are considered as a vulnerable group because many of them couldn't afford a proper, healthy quarantine place due to shared and overcrowded accommodation they have, in addition to the language barrier, which put them at a higher risk of infection and disease spread. A number of migrant workers do not have any legal documents; therefore, they usually do not seek medical advice even if they have symptoms.

The local committee in Sur was committed to allocate, supply and run the institutional quarantine (14 days) for this segment of the community including the patients and their contacts, in addition, identification of areas where they live and their environment. The local committee with the support from local community developed and disseminated information about the pandemic in the appropriate languages understood by migrant's workers. Moreover, efforts of the city were also directed to improve the socio-economic status of the individuals and families affected financially by the lockdown by providing them with the essential needs such as groceries, meals, masks, and sanitizers, in coordination with charity teams.



EXAMPLE FROM AL BURAIMI HEALTHY CITY


Ramadan Stay Home Initiatives

Al Buraimi HC responded to the pandemic by conducting a community-based initiative called “We are all responsible” aiming to heighten awareness of the whole community and scale down the spread of coronavirus and encouraging residents to remain at home during Ramadan (the holy fasting month). During this period, Muslims fast during daylight hours, congregate in prayers at night, and share meals with the community. But with the strict rules and physical distancing national regulations to limit the spread of COVID-19, many of Ramadan's rituals and traditions were either suspended or reduced by limiting the number of attendees. Consequently, many people felt that these restrictions would diminish the spirit and intent of Ramadan.

In response, the Buraimi initiative developed a communication campaign in the local community with ideas and ways on how to spend valuable and enjoyable times with their families and how to keep in touch with their distant family members despite the mobility restrictions. Examples include educational games for children and competing games for adults, communicating different preventive messages in the Arabic language which were disseminated through the social media platforms of the Directorate General of Health Services in Al Buraimi and through volunteer WhatssapTM groups 2–3 times per week during Ramadan. This method was selected to deliver the correct information to a large segment of people in a safe manner and at the lowest cost. The initiative also included a link to register those wishing to donate blood through the blood bank at Al Buraimi Hospital, which positively impacted the number of blood donations.




EXAMPLE FROM NIZWA HEALTHY CITY PROJECT

The project aimed to enhance community empowerment through communication and capacity building in coordination with civil society and academia. Nizwa Wilayat is located in Al Dakhliyah Governorate, with a total population of 131,108, around 32.5% of them are expatriates (28). During the pandemic, Nizwa Healthy city participated actively in building the capacity of community members on effective risk communications to reduce the spread of infection and support COVID-19 response efforts.

Updated and reliable information from the health workers allowed the local team in Nizwa to design, produce, and disseminate health education materials, which helped people understand what COVID-19 is and be aware of and comply with precautions measures. Three training workshops were conducted for 18 Rovers and volunteers on the key areas of developing health educational materials. Messages on nutrition, physical activity, smoking, mental health, and elderly care were also communicated through billboards and social media during the pandemic. This was done in collaboration with students from the University of Sharqiya and the Oman Anti-tobacco Society. To ensure that the community in Nizwa is not a passive actor, but rather has an active role in addressing and helping to resolve this health issue, a virtual training workshop was conducted, targeting local stakeholders, on the role of civil society organizations in emergency preparedness and management. Twelve members participated actively from the Omani women association, Oman cancer association, Alnoor association for the blind, sports club, elderly care association, and Nizwa Zakat and charity teams. Involving the local community and building their capacity in Nizwa were some of the key components in empowering people to reduce community transmission and enabled transparent decision making during the pandemic.



THE FIRST APPROACH: HEALTHY VILLAGES (HVS)

The existing HVs committees carried out numerous activities of risk communications to reduce the spread of infection through information on ways to protect the health of individuals and communities. Messages on prevention of COVID-19 were developed by the HVs and provided in multiple and accessible formats, including videos with linguistic communication for people with hearing difficulties. Educational materials were developed by the HVs and distributed throughout the village's social media channels, responding to the circulating rumors and false information about COVID-19.

In some villages, cars with microphones were accustomed to disseminate messages on preventive measure and asking people to remain at home. Other activities include supervising the closure of mosques and delivering medicines to people with chronic diseases in coordination with the health institution, analyzing the socio-economic situation of the affected families, and providing them with the basic needs of food, drinks, and other household supplies. Following the closure of barbershops, some local committees in the villages distributed shaving tools for each family in the village and provided them with training on how to use them.



THE SECOND APPROACH: WILLAYAT HEALTH COMMITTEES (WHCS)

WHCs were established by MOH in 1999 to engage the community and other government sectors in identifying social and healthy lifestyle challenges and to suggest solutions (29). There are 61 WHCs in Oman, one in each willayat, each headed by the Wali (head of the district) and include members from government sectors, civil societies, and, therefore the community. Each committee coordinates with the MOH, and related sectors and the community to address the social determinants of health within the Willayat. People from different sectors and various segments of society are engaged in dialogue and negotiation for collective and collaborative actions. Additionally, governmental departments, organizations, stakeholders, opinion-makers, and political leadership are organized into partnerships and through collaborative actions toward the goal of community development. WHCs are accustomed to mobilize communities and promote active participation in assessing their needs and solving their problems through community-based projects (30).

During the COVID-19 pandemic, the system of WHCs acted as a platform for intersectoral collaboration for health promotion at Willayat (district) level aiming to involve grassroots community leaders in the preparations and implementations of the outbreak response. These committees engaged in implementing the recommendations of the Supreme COVID-19 Committee at the local level.

In all districts, WHCs played a vital role in the efforts to confront the pandemic. Following stakeholder mapping, communication plans were formulated by the members of the WHC, and volunteers were trained on ways to raise awareness about the pandemic in the community, especially in areas where the health institutions do not have a health education cadre (31). Furthermore, WHCs coordinated different sectoral and community activities and provided the political will and support, particularly, to tackle the socio-economic burden of the pandemic on affected families and vulnerable segments of the community.



THE THIRD APPROACH: VOLUNTEERS

Community Support Groups (CSGs) are groups of 4,000 women and men volunteers who work as links between the community and the health system to promote individual health and community health (32).

CSGs were established in 1992 to promote breastfeeding; since then, their mandate has expanded and they have become an integral component of the primary health care network in the country to raise awareness of health-related issues within the community.

The volunteers work in coordination and under the supervision of the health center in their catchment area or through the WHCs or the local development committees in areas implementing HV or HC programs. Therefore, the MOH took special attention and interest in these volunteering groups (~4,000) through regular support, training, motivation, instruction, and supervision (13).



THE ROLE OF VOLUNTEERS DURING THE PANDEMIC

CSG volunteers had 3 critical roles: (a) Health educators; disseminating knowledge on preventive measures (cough etiquette, hand washing, and physical distancing) and quarantine procedures, and the importance of adherence to the restriction of movements. They also assist in the response to public perceptions, worries, concerns, rumors, and mixed and confusing messages that can impact operational communications; (b) Data collectors; maintaining data records on individuals in the institutional quarantine, contact tracing, conducting situation analysis about affected families and identifying specific risks for various groups, and; (c) Social mobilizers; help with mobilizing the expatriate labor workers to approach the testing centers, and to seek medical advice when symptomatic, and conducting fundraising and blood donation campaigns. This was done in coordination with embassies, clubs, and group leaders of different nationalities.

At the early stage (imported cases reported) of the pandemic face to face meetings, events and workshops were carried out by the volunteers, but later digital channels were used for communications and community engagement.



DISCUSSION

Although, it is difficult to ascertain the direct link between community-based interventions and health outcomes during the pandemic, however, their importance and contribution could be discussed from the lessons learned using community participation approaches in Oman to combat several other health problems in the country since 1991: First, community organizations provide a good understanding of the community and facilitate the involvement and collaboration with various segments of the community. Second, the bottom-up approach, through community participation, permits people to identify their needs and take appropriate actions to fulfill them. This consecutively ensures ownership and maintain sustainability. Third, well-planned media and mass communication methods enhance the ability to diffuse information successfully through different community networks. Fourth, these approaches ensure efficient mobilization of resources within the community, including financial, in-kind materials, and manpower. Fifth, reliable monitoring and evaluation systems are vital components for the demonstration of change.

Similar experiences have been documented in other countries. For example, a rapid evidence review was conducted earlier this year to identify how community engagement is used for infectious disease prevention and control during epidemics of Ebola, Zika, SARS, MERS, and pH1N1 since 2000. The review identified 37 initiatives where community engagement was employed for different stages of risk reduction including in planning, gaining community entry and strengthening confidence, risk communication, and surveillance and tracing, among others. The review encourages countries to assess existing community engagement structures and to use them to support COVID-19 control measures.

The role of community engagement in pandemic response to COVID-19 in Oman was evident and has benefited from the long experience in the country employing community participation as highlighted in the above lesson learned. The current review identified the potential role community engagement played in containing the spread of the COVID-19 pandemic in Oman.

The three approaches of community participation in Oman provide different ways of engaging community members in protecting their health during the pandemic and come with distinctive strengths. One major strength is the linkages between the three approaches, especially through the use of the volunteers of Community Support Groups (CSGs) (33). Another strength is the reliance of these community approaches on a unified national system for guidance/advice/materials, especially for the communication messages/campaigns. This is in addition to the innovative ways that individual communities take in addressing their needs, for example, the use of cars mounted with microphones or digital channels for raising awareness.



CONCLUSION

Based on the findings of this review, we recommend to strengthen the existing community participation mechanisms, to establish new approaches and partnerships, and to build the capacities of local stakeholders in supporting communities to respond to different health challenges and threats.
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Due to the COVID-19 pandemic, cities and states adopted social distancing, social isolation, or quarantine measurements to slow the transmission of the disease. Negative mental health outcomes including depression and anxiety have been associated with social distancing or social isolation. The purpose of the present study was to examine changes in psychological health and physical activity over an 8 week period under social distancing policies during the COVID-19 pandemic.

Methods: Ninety (73.3% female; age 32.04 ± 11.33) individuals participated in this study. Qualifying participants answered questions using an online survey regarding their loneliness, depressive symptoms, anxiety symptoms, mood state, and physical activity over four time points each lasting two weeks.

Results: Symptoms of depression and state anxiety were increased in the population when compared to nationwide statistics from before the COVID-19 pandemic. Time point 2, ~1 month into social isolation, showed the most significant effects on mental health. During this time point, 100% of the participants showed symptoms of depression. There were no significant changes in physical activity over the 8 weeks. Loneliness, depressive symptoms, fatigue, and mood state were negatively associated with participation in physical activity. Vigor and state anxiety were associated with participation in physical activity.

Conclusion: Social isolation and social distancing practices have had a negative effect on depression, anxiety, and mood over time. It appeared that depressive symptoms and total mood disturbance was elevated during time point two. Depressive symptoms were much higher than average compared to previous epidemiological data. Physical activity amount did not change over time but was associated with poor mental health.

Keywords: coronavirus, depression, anxiety, mood, loneliness, exercise


INTRODUCTION

State and local governments in the United States introduced social distancing policies that began early spring of 2020 in response to the novel coronavirus disease (COVID-19) pandemic. To mitigate the spread of the disease; shelter in place and stay at home orders were mandated leading to lifestyle modifications. These orders encouraged individuals to work from home, utilize telecommunication methods, and reduce activities outside the home to essential errands. To slow the spread of the virus, self-quarantine, social isolation, and social distancing were encouraged and included closing of places of worship and businesses including gyms and restaurants. While social distancing and stay at home orders were essential for slowing transmission of the virus, it increased the risk that these interventions could have detrimental effects on physical and psychological health.

Given the situation of safer at home practices and social isolation, special attention should be paid to mental health. Depression, stress, and anxiety have been shown to be significant burdens on society during the COVID-19 pandemic (Castelli et al., 2020; Huang and Zhao, 2020; Rajkumar, 2020; Sønderskov et al., 2020; Wang et al., 2020). It has been suggested that social distancing and self-quarantine may have contributed to these negative mental health states (Xiao et al., 2019). Individuals undergoing social isolation or social distancing can have unpleasant experiences including loneliness, detachment from relationships, uncertainty about the future, boredom, and loss of freedom (Brooks et al., 2020). Loneliness has been defined as the embodiment of social isolation and can show an individual's negative feelings about the frequency and closeness of their social contacts (Steptoe et al., 2013). In addition, loneliness has been associated with increased levels of depressive symptoms (Cacioppo et al., 2006; Matthews et al., 2016; Palgi et al., 2020; Rosenberg et al., 2020), increased symptoms of anxiety (Ernst and Cacioppo, 1999; Cacioppo et al., 2006; Okruszek et al., 2020; Palgi et al., 2020), and an altered mood state (Loucks, 1980; Besser et al., 2020). Prolonged time at home, loneliness (Page and Hammermeister, 1995; Hawkley et al., 2009; Richard et al., 2017; Schrempft et al., 2019; Creese et al., 2020), and mental health disturbances (Mayou et al., 2000; Brummett et al., 2003; Stewart et al., 2003; Van Gool et al., 2003; Allan et al., 2007; Da Silva et al., 2012; Legey et al., 2017; Stubbs et al., 2017; Creese et al., 2020; López-Bueno et al., 2020; Stanton et al., 2020) can increase behaviors that promote sedentary behavior and decrease overall physical activity (Biddle, 2016; Creese et al., 2020).

Insufficient physical activity has been shown to be a key risk factor for negative psychological and physical health including increased risks for cardiovascular, pulmonary, and metabolic diseases (Warburton et al., 2006). Individuals are recommended to participate in at least 150 min of moderate-intensity physical activity, 75 min of vigorous-intensity physical activity, or some combination of the two during a week (Organization, 2020). However, recent recommendations suggest that, during confinement, individuals should increase physical activity amount beyond than these recommendations to compensate for the increase in sedentary time at home (Jiménez-Pavón et al., 2020). It has been shown that current physical activity adherence to WHO guidelines during the initial phase of confinement due to COVID-19 lowered perceived anxiety and improved mood (López-Bueno et al., 2020) and that a reduction of total physical activity had a negative impact on psychological health (Maugeri et al., 2020). Closure of gyms in Oklahoma when stay at home orders were enacted meant fewer opportunities to partake in physical activity. However, there was no restriction on outdoor activity when compared to other western countries; the United Kingdom for example, was limited to one hour of outdoor activity with members of the same household, once per day (gov.uk., 2020).

The ambiguity surrounding COVID-19 presents a unique opportunity to examine physical activity behaviors and mental health over time. Research to date has shown that social distancing or social isolation can reduce physical activity (Maugeri et al., 2020) and psychological well-being and can increase depressive symptoms (Mazza et al., 2020; Sønderskov et al., 2020; Wang et al., 2020), anxiety symptoms (Cao et al., 2020; Mazza et al., 2020; Sønderskov et al., 2020; Wang et al., 2020), and feelings of psychological distress (Qiu et al., 2020; Wang et al., 2020) during the COVID-19 pandemic. Limited research has examined psychological health and physical activity levels longitudinally during periods of loneliness especially in younger populations. In view of this context, it was necessary to examine the changes in mental health and physical activity behaviors associated with social distance practices throughout the implemented duration of “safer at home orders” in place in Oklahoma. Therefore, the purpose of this study was to examine changes in psychological health and physical activity over an 8 week period under social distancing policies in response to the COVID-19 pandemic. Based upon the research to date, we hypothesized that time would have an impact on mental health outcomes and physical activity amount, in that a longer time at home would have a negative effect on mental health and lead to reduced physical activity amount.



MATERIALS AND METHODS


Sample

A total of 304 participants completed the first questionnaire (2–4 weeks following stay at home orders were in place), however the final sample included 199 participants that remained in the study due to incomplete data. These 199 participants were invited back for round two of data collection. During time point 2 (4–6 weeks), a total of 156 responses were gathered. However, during time point 3 (6–8 weeks) only 118 participants returned the survey. The final time point which was taken when stay at home orders in Oklahoma were relaxed, 100 people responded to the questionnaire. After filtering out the data by checking for incompletes and inconsistencies; 90 people were included in the analysis. Using G*Power 3.1.9.2, a computed a priori sample size of 82 was the required sample size for a repeated measures, between factors ANOVA with an approximate effect size of 0.25, alpha of 0.05, and estimated power of 0.8, with four time points. Informed consent was gathered using yes/no prompt following written instructions on how the data will be gathered, used, and protected before the questionnaire was presented to the participants. All instruments were approved by the University of Oklahoma ethics committee and complied with the Declaration of Helsinki. Our sample inclusion criteria was that participants had to be between the ages of 18–64 (73.3% of which were female), could read English, and lived in an area were shelter in place policies were enforced to encourage social distancing. No further exclusion criteria were imposed.



Procedure

Participants were recruited using the following recruitment strategies; (1) campus wide emails, (2) social media posts, (3) snowballing family and friend recruitment of people who had completed the questionnaire. Participants were invited to click a link to complete the questionnaire using Qualtrics software (Qualtrics, XM, Provo, UT). Participants were informed that they would receive a follow up email every 2 weeks with a new link to the same questionnaire to be completed, if they remained in the study. The initial email was sent with the Qualtrics link, 2 weeks after the initial stay at home orders were in place; this survey was open for 2 weeks before closing at 4 weeks (04/06/2020–04/20/2020) and participants were asked to recollect information from the previous week (03/30/2020–04/13/2020) regarding demographic data, self-reported physical activity from the previous 7 days, a depression scale, a loneliness scale, questions regarding mood state, and finally questions addressing situational and trait anxiety. The second email was sent only to participants that had completed the initial questionnaire and data was collected between 04/20/2020 until 05/04/2020, again with participants being asked to report their physical activity, and psychological wellbeing from the previous week (04/13/2020–04/27/2020). The third-time point included participants that had remained in the study until this point and included weeks 4–6 of social distancing orders (05/04/2020–05/18/2020), recollecting data from the previous week (04/27/2020–05/11/2020). The final time point was collected after phase 1 had begun in the state of Oklahoma (May 1st) and approximately when phase 2 had begun (May 15th) which included the reopening of social environments such as bars, summer camps, and organized sporting events.



Instruments

Questionnaires were used to collect data on demographics, loneliness, depressive symptoms, state and trait anxiety, mood, and self-report physical activity.

Demographics were collected and participants were asked to self-report their sex, year that they were born, education level, what state they lived in, their current employment status, how many people they currently lived with, and their living situation; whether they owned, rented, or lived with their parents.

The UCLA Loneliness Scale (UCLA-LS) measures a person's subjective feelings of general loneliness and feelings of social isolation over 20 items (Russell, 1996). Individuals rate each item based upon how they feel on a four point scale from often to never. The range of possible scores is 0–60, with higher scores signifying greater loneliness.

The Center for Epidemiological Studies Depression Scale (CES-D) is used to measure cognitive and affective depressive symptomology (Radloff, 1977). This scale examines depressed mood; feelings of guilt and worthlessness; feelings of helplessness and hopelessness; psychomotor retardation; loss of appetite; and sleep disturbance. Scoring is between 0 and 3 with 0 indicating that the participant felt this way rarely or none of the time and three indicating that the participant felt this way most or all of the time. Possible ranges of scores run from 0 to 60, with higher scores indicating the presence of more depressive symptomatology. The CES-D scale has been validated with having very good internal consistency showing an alpha of 0.85 in general populations

The State-Trait Anxiety Inventory (STAI) Form Y measures current or situational anxiety (Spielberger, 2010). The S-anxiety scale (State Anxiety; STAI Form Y-1) consists of twenty statements that evaluate how respondents feel “right now, at this moment.” The T-Anxiety scale (Trait Anxiety; STAI Form Y-2) consists of twenty statements that assess how people generally. Inventory items are given a weighted score on a five point intensity scale with 0 being “not at all” to 4 being “extremely.” Anxiety scores can vary from a minimum of 20 to a maximum score of 80. A higher score in both trait and state scales indicates the presence of more anxiety related symptomology.

The modified Profile of Mood States (POMs), a shortened version of a validated psychological test regarding mood (Grove and Prapavessis, 1992), was used to assess six different mood states over the previous 7 days; energy (vigor), fatigue, tension, depression, anger, and confusion. Subjects self-report on each of these areas using a 5-point Likert scale with 0 being not at all and 4 being extremely. A total mood disturbance (TMD) score was calculated by summing the totals for the tension, depression, fatigue, confusion, anger, and then subtracting the total for vigor as directed from original authors. A higher TMD score indicates a greater mood disturbance.

The International Physical Activity Questionnaires (IPAQ) measures self-reported physical activity over five activity domains asked independently (work-related physical activity, home-related physical activity, and leisure-related physical activity, time-spent sitting, and time-spent traveling). The participants are asked to recall and respond to open-ended questions regarding their physical activity from the past 7 days. Participants were asked the number of days that they did moderate, vigorous, or walking for each of the domains, and then how many minutes they performed that activity for including sitting and travel time. Metabolic equivalents (MET mins) for each exercise intensity (walking, moderate, vigorous) was calculated by calculating number of minutes multiplied by the number of days on which that activity was performed and adding each of the domains together of the same exercise intensity. The more MET-mins completed, the more active the individual was that week.

To examine participation in physical activity the participants were classified into three categories: low, moderate, and high (de Moraes et al., 2013). Moderate activity was defined as five or more days per week with a combination of walking, moderate intensity, and vigorous intensity activity totaling 600 MET mins/week. High activity was defined as 7 days with a combination of walking, moderated intensity, and vigorous intensity activity totaling 3,000 MET mins/week. Low activity was defined as not meeting the recommendations for either the moderate or high categories. In addition, the participants were further separated into two groups: sufficient and insufficient activity (de Moraes et al., 2013). The sufficient group consisted of those meeting the criteria for moderate or high levels of physical activity. And the insufficient group consisted of those in the low category.



Statistical Analysis

Repeated measures ANOVA's were performed for all of the psychological mood variables (loneliness, anxiety symptoms, depressive symptoms, and mood state) and the physical activity variables (walking, moderate intensity physical activity, vigorous intensity physical activity, and total physical activity) to identify the effect of time over the 8 week time block. Normality was assessed using a Shapiro-Wilk test. A Bonferroni adjustment was used to identify differences in the variables over the time points. To examine relationships between the psychological measures and the physical activity measures, Pearson's r correlations were performed. All data were analyzed using SPSS version 24.0 (IBM Corp., Armonk, NY, USA). The significance level for all tests was set at p < 0.05.




RESULTS

A Shapiro-Wilk test was performed and the data were found to be normally distributed (p < 0.05). Demographic data is presented in Table 1.


Table 1. Demographic characteristics.
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Loneliness

A repeated measure ANOVA was performed using a Bonferroni adjustment between all four time points to identify changes in loneliness during the 8-week time block (Table 2). Mauchly's Test of Sphericity indicated that the assumption of sphericity was violated [χ2(5) = 23.44, p < 0.001], and therefore a Greenhouse-Geisser correction was used. There was no significant effect of time on loneliness [F(2.603, 231.689) = 2.083, p > 0.05, η2 = 0.023]. There were no differences at any time point for loneliness.


Table 2. Descriptive Statistics examining differences in mental health outcomes and physical activity amount over four time points.
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Depression

Using a Greenhouse-Geisser correction [χ2(5) = 54.87, p < 0.001], there was a significant effect of time on depressive symptoms [F(2.160, 192.240) = 60.916, p < 0.001, partial η2 = 0.41]. Time point 2 had the highest depression scores (26.33 ± 3.86) compared to time point 1 (17.31 ± 10.53, p < 0.001), time point 3 (16.11 ± 11.94, p < 0.001), and time point 4 (14.27 ± 10.86, p < 0.001) (see Table 2). In addition, time point 4 had lower depression scores than time point 1 (p < 0.01) and time point 3 (p < 0.001).

To determine if participants had symptoms of depression a cut-off score of 16 on the CES-D was used (Brummett et al., 2003). The highest rate of depression symptoms in the sample occurred at time point 2 (100%, 90/90). At time point 1, 50% (45/90) of the sample population met the criteria for symptoms of depression. A drop to 47% (42/90) occurred at time point 3 and a further drop to 40% (36/90) occurred at time point 4 which had the lowest rate of depressive symptoms.



Anxiety
 
State Anxiety

The assumption of sphericity was not violated [χ2(5) = 8.699, p > 0.05] and there was a significant effect of time on state anxiety [F(3, 267) = 3.071, partial η2 = 0.03]. Time point 4 had higher state anxiety scores (43.98 ± 5.23) than time point 1 (42.54 ± 4.71, p < 0.05) (see Table 2).

To determine if participants had relevant symptoms of state anxiety a cut-off score of 40 or higher was used (Addolorato et al., 1999; Julian, 2011). The highest rate of state anxiety symptoms in the sample population occurred in time point 2 (60%, 54/90). Time point 4 was the second highest at time point 4 with 59% (53/90) of the population experiencing symptoms of state anxiety. Time point 1 was the next highest at 58% (52/90). Time point 3 had the lowest rate of symptoms of anxiety with 52% (47/90) of the population scoring over 40.



Trait Anxiety

Sphericity was assumed [χ2(5) = 3.615, p > 0.05] and there was no significant effect of time on trait anxiety [F(3, 267) = 2.135, p > 0.05, partial η2 = 0.02].

Trait anxiety was positively associated with loneliness at all four time points. Trait anxiety was positively associated with depressive symptoms at all four time points.




Mood State

Mood states were broken down into their sub categories and repeated measures ANOVAS were calculated on the individual subcategories and TMD (see Table 2).


Anger

There was no effect of time on anger [F(3, 267) = 1.912, p > 0.05, partial η2 = 0.02]. Sphericity was assumed [χ2(5) = 6.814, p > 0.05].



Vigor

There was a significant effect of time on vigor [F(3, 267) = 13.346, p < 0.001, partial η2 = 0.13]. Time point 2 had the lowest vigor scores (10.71 ± 3.12) compared to time point 1 (12.4 ± 3.84, p < 0.001), time point 3 (12.32 ± 4.52, p < 0.001), and time point 4 (12.99 ± 4.16, p < 0.001). Sphericity was assumed [χ2(5) = 7.211, p > 0.05].



Fatigue

Using a Greenhouse-Geisser correction [χ2(5) = 22.90, p < 0.001], there was a significant effect of time on fatigue [F(2.594, 230.870) = 3.865, p < 0.05, partial η2 = 0.04]. Feelings of fatigue lower at time point 4 (11.47 ± 5.07) when compared to time point 2 (13.08 ± 5.46, p < 0.05), and time point 3 (12.74 ± 5.18, p < 0.01).



Confusion

Using a Greenhouse-Geisser correction [χ2(5) = 18.382, p < 0.05], there was no significant effect of time on confusion [F(2.658, 236.605) = 2.354, p < 0.08, partial η2 = 0.03].



TMD

There was a significant effect of time on TMD [F(2.656, 236.413) = 5.987, p < 0.01, partial η2 = 0.06] when using a Greenhouse-Geisser correction [χ2(5) = 22.223, p < 0.001]. Time point 4 had the lowest TMD (35.92 ± 19.8) compared to time point 1 (41.05 ± 18.24, p < 0.05), time point 2 (43.26 ± 18.31, p < 0.01), and time point 3 (39.70 ± 19.71, p < 0.05).




Physical Activity
 
Walking

There was no significant effect of time on walking [F(2.132, 189.705) = 0.160, p > 0.05, partial η2 = 0.002] when using a Greenhouse-Geisser correction [χ2(5) = 56.570, p < 0.001].



Moderate

There was no significant effect of time on moderate intensity physical activity [F(2.740, 243.852) = 0.791, p > 0.05, partial η2 = 0.009] when using a Greenhouse-Geisser correction [χ2(5) = 13.445, p < 0.05].



Vigorous

There was no significant effect of time on vigorous intensity physical activity [F(2.566, 228.377) = 0.734, p > 0.05, partial η2 = 0.008] when using a Greenhouse-Geisser correction [χ2(5) = 23.445, p < 0.001].



Total Physical Activity

A Mauchly's Test of Sphericity was performed and the assumption of sphericity was violated [χ2(5) = 18.852, p < 0.01], therefore a Greenhouse-Geisser correction was used. There was no significant effect of time on total physical activity [F(2.653, 236.099) = 0.594, p > 0.05, partial η2 = 0.007].



Physical Activity Participation

Time point 3 had the highest percentage of the population classified as participating in low/insufficient levels of physical activity (51%, 46/90). Forty-seven percent (47%; 42/90) of the sample population participated in low/insufficient levels of physical activity at time points 2 and 4. Time point 1 had 41% (37/90) classified with low/insufficient participation in physical activity.

Time point 1 had the highest participation in sufficient levels of physical activity participation with 59% (53/90) of the population. At time point 1, 54% (49/90) of individuals participated in moderate levels of physical activity, which was the highest proportion of any of the time points. During time point1, 4% (4/90) of participants engaged in high levels of physical activity. Fifty-three percent (53%, 48/90) of participants were classified as participating in sufficient levels of physical activity during time points 2 and 4. During time point 2, 49% (44/90) were in the moderate physical activity category and 4% (4/90) were in the high category. Forty-eight percent (48%, 43/90) were classified in the moderate category and 5% (5/90) were in the high category during time point 4. Time point 3 had the lowest proportion of the population classified as participating in sufficient levels of physical activity (48%, 44/90). At this time point, 41% (37/90) of individuals were in the moderate category and 8% (7/90) were classified in the high category.




Pearson's r-Correlations

Loneliness was positively correlated to depression at time point 1 (r = 0.72, p < 0.01), time point 2 (r = 0.29, p < 0.05), time point 3 (r = 0.59, p < 0.01), and time point 4 (r = 0.64, p < 0.01). In addition, loneliness was positively correlated to anger at time point 1 (r = 0.31, p < 0.05), time point 2 (r = 0.52, p < 0.05), time point 3 (r = 0.38, p < 0.01), and time point 4 (r = 0.55, p < 0.01). Loneliness was positively related to fatigue at time point 1 (r = 0.41, p < 0.01), time point 2 (r = 0.55, p < 0.01), time point 3 (r = 0.42, p < 0.01), and time point 4 (r = 0.45, p < 0.01). Also, loneliness was positively correlated to TMD at time point 1 (r = 0.53, p < 0.01), time point 2 (r = 0.54, p < 0.05), time point 3 (r = 0.50, p < 0.01), and time point 4 (r = 0.61, p < 0.01). In contrast, loneliness was negatively associated to vigor at time point 1 (r = −0.32, p < 0.05), time point 3 (r = −0.40, p < 0.01), and time point 4 (r = −0.44, p < 0.01).

Depression scores were positively correlated with fatigue (see Table 3) at time point 1 (r = 0.62, p < 0.01), time point 2 (r = 0.41, p < 0.05), time point 3 (r = 0.71, p < 0.01), and time point 4 (r = 0.66, p < 0.01). In addition, depression scores were positively associated with TMD at time point 1 (r = 0.75, p < 0.01), time point 2 (r = 0.42, p < 0.01), time point 3 (r = 0.83, p < 0.01), and time point 4 (r = 0.86, p < 0.01). In contrast, depression scores were negatively associated with vigor at time point 1 (r = −0.48, p < 0.01), time point 3 (r = −0.51, p < 0.01), and time point 4 (r = −0.63, p < 0.01).


Table 3. Pearson's r Correlations examining the relationships between mental health outcomes and physical activity amount over four time points.
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State anxiety was positively associated with vigor (see Table 3) at time point 1 (r = 0.29, p < 0.05), time point 2 (r = .29, p < 0.05), time point 3 (r = 0.37, p < 0.01), and time point 4 (r = 0.40, p < 0.01).

At time point 1, TMD was negatively associated with total physical activity (r = −0.24, p < 0.05). Anger (r = −0.30, p < 0.05) and TMD (r = −0.28, p < 0.05) were negatively associated with total physical activity at time point 2 (see Table 3). During time point 3, depression scores (r = −0.25, p < 0.05) and TMD (r = −0.25, p < 0.05) were negatively related to total physical activity (see Table 3). Depressionscores were negatively related to total physical activity (r = −0.24, p < 0.05) at time point 4. Vigor was positively associated with total physical activity at time point 1 (r = 0.28, p < 0.05), time point 2 (r = 0.40, p < 0.01), time point 3 (r = 0.26, p < 0.05), and time point 4 (r = 0.27, p < 0.05).

Loneliness (r = -.023, p < 0.05), depression scores (r = −0.31, p < 0.05), fatigue (r = −0.26, p < 0.05), and TMD (r = −0.32, p < 0.05) were negatively associated with walking during time point 1 (see Table 3). At time point 2, anger was negatively related to walking (r = −0.024, p < 0.05). Depression (r = −0.23, p < 0.05) and TMD (r = −0.22, p < 0.05) were negatively associated with walking at time point 3. In addition, vigor was positively associated with walking at time point 1 (r = 0.39, p < 0.01), time point 2 (r = 0.23, p < 0.05), and time point 3 (r = 0.23, p < 0.05). State anxiety was positively associated with walking (r = 0.22, p < 0.05) at time point 1.

During time point 3, depression scores (r = −0.21, p < 0.05) and TMD (r = −0.25, p < 0.05) were negatively associated with moderate intensity physical activity. Vigor was positively associated with moderate intensity physical activity during time point 2 (r = −0.30, p < 0.05) and time point 3 (r = 0.30, p < 0.05).

Participation in vigorous intensity physical activity was negatively associated with trait anxiety (r = -.025, p < 0.05) at time point 1. During time point 2, loneliness (r = −0.28, p < 0.05), anger (r = −0.29, p < 0.05), fatigue (r = −0.28, p < 0.05), and TMD (r = −0.33, p < 0.05) were all negatively associated with vigorous intensity physical activity. Depression scores were was negatively associated with participation in vigorous intensity physical activity (r = −0.26, p < 0.05) at time point 4. Vigor was positively associated with participation in physical activity at time point 1 (r = 0.23, p < 0.05), time point 2 (r = 0.39, p < 0.01), and time point 4 (r = 0.29, p < 0.01).




DISCUSSION

The primary purpose of this study was to identify any longitudinal changes in mental health outcomes and self-reported physical activity while social distancing practices were in place during the COVID-19 pandemic. The current study examined mental health and physical activity for 8 weeks (four time points) following the implementation of “safer at home” orders in Oklahoma. While there were no changes in physical activity over the 8 week data collection period, the COVID-19 pandemic and the safer at home orders had a major impact on mental health. It appeared that mental health declined during time point 2 regarding depression and state anxiety scores. Symptoms of depression and anxiety were much higher than compared to previous epidemiological data before the COVID-19 pandemic.

Data for time point one were collected three weeks after Oklahoma declared a state of emergency on March 16th and two weeks after “safer at home” orders were announced on March 24th which were initially effective until April 30 (Executive Department Amended Executive Order, 2020-07). Majority of COVID-19 cases in the following weeks, in which time point two data were collected, were in Oklahoma county and Cleveland county (adjacent counties); both of which house University of Oklahoma campuses (Health OSDo, 2020). On April 15, safer at home order was extended until May 6 and during this time frame, recollection data for time point three was collected (Governor Stitt Provides Update on State's Response to COVID-19, 2020). Phase one of reopening had begun when time point four data was collected (Reports, 2020). It is important to address what restrictions and policies were in place during the different time points that we collected, so that we can see over time what could also be affecting physical activity levels and psychological wellbeing in our sample population.

There were no significant changes in loneliness over the four time points. It has been shown that social isolation increases feelings of loneliness (Peplau, 1982). Longitudinal loneliness data, that was also collected during the COVID-19 pandemic, found that mean loneliness scores increased significantly over three monthly assessments (Killgore et al., 2020). We collected data for when lockdown began and when restrictions began to lift (6 week period) which could have been why we did not see the change over time. Despite loneliness level not changing over the four time points, mean loneliness scores at all time points in our study were the same or higher than other studies of similar design. Data examining individuals under a stay-at-home order have shown to be at an increased risk of experiencing feelings of loneliness (Tull et al., 2020). Older individuals are more likely to be socially isolated (Iliffe et al., 2007) and experience feelings of loneliness (Theeke, 2009). A study that examined loneliness and health-related behaviors in 8,688 older adults that live alone, found the average UCLA loneliness score to be 4.2 ± 1.4 in the tested population compared to our 17.6 ± 15.8–20.4 ± 14.5 ranges over the four time points (Shankar et al., 2011). Another study that examined the relationship between coronavirus anxiety and loneliness among college students had a lower mean loneliness score (14.4 ± 4.65) compared to our population (Arslan et al., 2020). Individuals who suffer from loneliness are more likely to experience depression (Matthews et al., 2016), anxiety (Cacioppo et al., 2006; Arslan et al., 2020), and negative mood (Loucks, 1980).

Depression scores were highest during time point two compared to the other three time points, and there were differences between time point one and four. Time point four revealed that 42% of participants had depressive symptoms, whereas time point two indicated that 100% of the sample population met the depression cut off score of 16 on the CES-D (Brummett et al., 2003). All four time points had significantly higher rates of feelings of depressive symptoms compared to rates before COVID-19. The Centers for Disease Control and Prevention (CDC) reported that 8.1% of adults in the US over the age of 20 had depressive symptoms over a 2-week period (Brody et al., 2018). A study that examined social isolation during the SARS-epidemic, found that 31.2% of participants had depressive symptoms (Hawryluck et al., 2004); our sample population had a higher mean percentage at all time points. More recent literature, conducted during COVID-19 has reported elevated feelings of depression. One study found a three-fold increase in depressive symptomology in participants during COVID-19 compared to pre-COVID-19 rates (Ettman et al., 2020). As mentioned previously, loneliness is positively correlated to depression and it is plausible that loneliness is a culprit to elevated depressive symptoms during the time points in which data were collected. Furthermore, depressive symptoms can stem from stressful events, such as loss of a loved one and economic difficulties. With death tolls increasing (Gallagher et al., 2020; Yildirim and Güler, 2020) and growing concerns about an economic recession caused by COVID-19 (Hertz-Palmor et al., 2020; Wilson et al., 2020), these events have been shown to be contributors to increased depression rates and its associated symptoms (Gallagher et al., 2020; Hertz-Palmor et al., 2020; Wilson et al., 2020; Yildirim and Güler, 2020). During time point 4, the number of people with depressive symptoms was reduced compared to the other time points, and with the start of phase one occurring at this time point, some economic stress may have be alleviated as some people may have been returning to work.

While there were no differences in trait anxiety, state anxiety changed over the 6 week data collection period. Trait anxiety has been shown to be a stable metric over time and is not sensitive to short term changes in situation (Skapinakis, 2014). A cut-off score of 40 or higher was used to determine symptoms of state anxiety (Addolorato et al., 1999; Julian, 2011) and it was found that at all time points more than half of the population had symptoms of state anxiety. The current study found higher rates for symptoms of anxiety at all time points compared to nationwide statistics pre-COVID-19. The CDC reported that 15.6% of adult Americans experienced at least mild symptoms of anxiety during 2019 (Terlizzi, 2019). As time went on, mean anxiety scores and total number of individuals with anxiety-related symptoms increased, with time point four having higher anxiety scores than time point one. We can speculate that this could have been due to the state of Oklahoma reopening despite increases in COVID-19 cases and deaths. When we first collected data for time point one (03/30/2020–4/13/2020) there were 1,327 cases and 51 deaths reported on 04/06/2020 (half way point for time point one data collection period) and at time point four (4/27/2020–05/11/2020) there were 4,044 cases and 283 deaths reported on 05/04/2020. This was an increase of 205% for total COVID-19 cases in the state of Oklahoma and 455% increase for total number of deaths. It has been speculated that “coronaphobia,” a termed coined by Asmundson and Taylor (Asmundson and Taylor, 2020), has led to increases in anxiety because individuals who are anxious about COVID-19 tend to experience a coherent set of mental health and mood disturbances that are triggered by thoughts, information, or news associated with the virus (Evren et al., 2020). Similarly to depressive symptoms, symptoms of anxiety has been positively associated with COVID-19-related stressors including financial worries (Hertz-Palmor et al., 2020; Wilson et al., 2020), death-related anxiety (Gallagher et al., 2020; Yildirim and Güler, 2020), disruptions to daily life including academic disruptions (Cao et al., 2020), and ambiguity of when COVID-19 would end (Freeston et al., 2020).

The COVID-19 pandemic has changed the usual life of individuals across the globe which has impacted the many facets of mood. Total mood disturbance was lowest at time point four compared to the other three time points. Two of the most altered mood states were vigor and fatigue. There were no changes over time in anger, or confusion. Vigor was highest at time point one and lowest at time point two. Fatigue was lowest at time point four compared with time point two and three. By monitoring the effect of COVID-19 has on mood, we can see how well society is dealing with the COVID-19-related societal restrictions. Using a weekly assessment of mood, The YouGov website in the United Kingdom found that the nation reporting's of feeling “happy” had dropped from 50% in March 2020 to 26% a month later, “scared” had risen from 11 to 34%, “bored” increased from 19 to 34%, and “stressed” went up from 41 to 48% demonstrating that the collective mood of the nation had been altered as a result of lockdown restrictions (YouGov., 2020). A review of 24 studies that examined the psychological effects of social isolation and being in quarantine found that PTSD, confusion, and anger were some of the negative associated effects with fear, frustration, and boredom being the major stressors that may contribute to mental health issues (Brooks et al., 2020). Overall life satisfaction has been shown to decrease due to reductions in social participation (Ammar et al., 2020). Mood disturbance in total mood and with fatigue and vigor especially, may also be explained by reduced physical activity levels and increased sedentary behaviors during safer at home orders in Oklahoma.

The anti-depressant effect of exercise has been well established (Dunn et al., 2005; Siqueira et al., 2016) Exercise has also been prescribed as a treatment for mood disorders (Hearing et al., 2016). While our sample population demonstrated fluctuations in depressive symptoms and mood, mean physical activity amount did not change across the 8 week data collection period in walking, moderate, and vigorous physical activity. However, the total number of people that met sufficient levels of physical activity decreased during time point two and three before rebounding back up at time point four. At time point 1 more people participated in adequate amounts of physical activity suggesting that individuals used additional free time at home to participate in increased physical activity, either intentionally or unintentionally as household chores, however, as time went on, the total number of people that met sufficient physical activity dropped until time point four. Loneliness, depressive symptoms, fatigue, and TMD were negatively associated with walking at one or more time points. Interestingly, during time point two where mood had the greater disturbances and depressive symptoms were notably higher; loneliness, anger, fatigue, and TMD, were all negatively associated with vigorous intensity physical activity but only anger was associated with walking intensity. This may indicate that more intense physical activity rather than walking during COVID-19 restrictions may be more appropriate for positive mental health outcomes. This is consistent with findings from Currier et al. (2020) where higher intensity physical activity was associated with reduced prevalence of depression in men. Furthermore, a negative association was found between moderate-vigorous physical activity and poor mental health in both males and females (Jacob et al., 2020) further suggesting that participating in higher intensity physical activity during self-isolation is associated with better mental health outcomes.

Our study did have several limitations. Due to the almost instantaneous decision to implement safer at home orders, it was not possible to collect pre-social distancing measures, however we made every effort to compare our data to previous epidemiological data. It was decided not to ask our participants to recollect how they felt and how much they exercised prior to safer at home policies due to recall bias. However, all measurements taken at all time points required self-report of feelings, and physical activity amounts from the previous week leading up to the appropriate time point intended on being measured. Secondly, we did not have a control group as the majority of the world was undergoing some kind of social-distancing practice simultaneously. Although not intended, the majority of our sample was OU personnel and affiliates. We recruited our sample population from OU Mass Mail, social media posts, and snowballing family and friend recruitment of people who had completed the questionnaire. Because of this, generalizations made to the whole population should be approached with caution as university mass mail led to a larger presence of young adults in the sample. Additionally, in our female participants, we did not control for menstrual cycle and other cyclical hormonal changes and it has been previously found that mood is influenced by menstrual cycle phase (Moos et al., 1969). Finally, we did not control for pre-existing mental health conditions which may have influenced our results as the shelter at home, and social distancing guidelines may have exacerbated some pre-existing mental health concerns. People with anxiety-related or mood disorders have been shown to be more negatively affected by COVID-19 compared to those with no mental health disorder (Asmundson et al., 2020).



CONCLUSION

Social isolation and social distancing practices has had a negative effect on symptoms of depression, anxiety symptoms, and mood over time. While physical activity and loneliness remained unchanged over the four time points, less people participated in the recommended physical activity guidelines and loneliness levels were higher than other studies. It appeared that depressive symptoms and total mood disturbance was elevated during time point two and state anxiety scores were highest at time point four. Depressive symptoms were much higher than average compared to previous epidemiological data. This study supports the previously made connection between mental health and physical activity.

Further research should address the long-term effects of social isolation, and social distancing on mental health and whether reduced physical activity due to these social restrictions is going to have long-term implications on both mental and physical health. Additionally, research examining the dose-response of physical activity during social isolation and impacts on mental health should be addressed. Stay at home orders has had a definitive impact on the psychological wellbeing of individuals, globally. Those who are vulnerable to negative mental health outcomes, especially individuals who are facing greater stress and ambiguity should be given access to affordable resources and health care. Local governments and policy makers should encourage physical activity and provide appropriate guidelines that ensure safe social-distancing practices while partaking in physical activity that will benefit both physical and mental wellbeing. Ongoing evaluation examining the effects of stay at home orders on mental health and health behaviors such as reduced physical activity is warranted to help govern guidelines and policy regarding both mental and physical health by creating strategies to promote physical activity and reduce sedentary behaviors.
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Objective: Illness perceptions (IP) are important predictors of emotional and behavioral responses in many diseases. The current study aims to investigate the COVID-19-related IP throughout Europe. The specific goals are to understand the temporal development, identify predictors (within demographics and contact with COVID-19) and examine the impacts of IP on perceived stress and preventive behaviors.

Methods: This was a time-series-cross-section study of 7,032 participants from 16 European countries using multilevel modeling from April to June 2020. IP were measured with the Brief Illness Perception Questionnaire. Temporal patterns were observed considering the date of participation and the date recoded to account the epidemiological evolution of each country. The outcomes considered were perceived stress and COVID-19 preventive behaviors.

Results: There were significant trends, over time, for several IP, suggesting a small decrease in negativity in the perception of COVID-19 in the community. Age, gender, and education level related to some, but not all, IP. Considering the self-regulation model, perceptions consistently predicted general stress and were less consistently related to preventive behaviors. Country showed no effect in the predictive model, suggesting that national differences may have little relevance for IP, in this context.

Conclusion: The present study provides a comprehensive picture of COVID-19 IP in Europe in an early stage of the pandemic. The results shed light on the process of IP formation with implications for health-related outcomes and their evolution.

Keywords: illness perceptions, COVID-19, common sense model, illness representations, stress


INTRODUCTION

The new SARS-Cov-2 coronavirus disease (COVID-19) has become the most serious global pandemic in modern times. It has called the attention of our communities to infectious diseases that had seemed controlled in the eyes of the public and led governments to take drastic measures. Among these were the promotion of preventive measures (e.g., hand-washing, social distancing) that require behavior change in daily habits. The need for such widespread behavior changes calls for the understanding of its determinants. This is important, as the level of adherence of the community to these measures should impact the course (e.g., new waves of cases) and severity of the pandemic.

The way people perceive illness is one of the relevant factors to understand the adoption of preventive and health management behaviors. Illness perceptions are cognitive representations of disease present in both patients and healthy individuals. The most widely researched theoretical formulation of these representations is based on Leventhal and colleagues' model of self-regulation (Diefenbach and Leventhal, 1996; Leventhal et al., 2003, 2016) - see Figure 1. They proposed that illness perceptions are grouped in different but interrelated components. These components have been classified as cognitive or emotional illness representations (Broadbent et al., 2006). The cognitive representations include perceptions about (a) the consequences of a particular illness, (b) the expected timeline or duration of the illness, (c) personal control of aspects of the disease, (d) the extent of usefulness of treatment in controlling or managing the illness, (e) the perception of the experience of an illness, and (f) its symptoms and understanding or being knowledgeable of the disease. The emotional representations focus on the following: (g) concern or worry about the disease or its consequences, and (h) the emotional response (e.g., fear, anger, and distress) associated with the illness. Illness perceptions are generated by situational stimuli such as symptoms or health information and are assumed to influence coping (Weinman et al., 1996; Broadbent et al., 2006).


[image: Figure 1]
FIGURE 1. Common-sense model of self-regulation. Adapted from Diefenbach and Leventhal (1996).


With research spanning over 40 years, hundreds of studies and dozens of meta-analyses have been conducted on illness perceptions. Most studies on illness perceptions have been conducted with clinical samples, and consistent associations have been found with help-seeking behaviors and service usage (Baines and Wittkowski, 2013), fear of recurrence of the disease (e.g., breast cancer), quality of life, mood (Foxwell et al., 2013; Kaptein et al., 2015; Rijken et al., 2020), and stress (Karademas et al., 2009; Westbrook et al., 2016; Zhang et al., 2016).

Some conflicting results have emerged concerning the predictive value of illness perceptions to treatment adherence and illness management behaviors, with some authors finding little to no relationship (Aujla et al., 2016). Given the theoretical link to coping and behavior, these conflicting results pose a challenge to the self-regulation model. In a meta-analysis of 31 studies with different physical health conditions Dempster et al. (2015) found a strong relationship between illness perceptions and emotional health outcomes (e.g., depression and anxiety), but little evidence for the role of coping as a mediator between illness perceptions and outcomes. Again, this reinforces the need for further research given the expected relationship between illness perceptions and coping in self-regulation of health outcomes. Another venue for studying the impact of illness perceptions on coping and behavior is to study interventions aiming at correcting misconceptions. The few studied interventions, aimed at addressing illness misconceptions, have been found to have an impact in health outcomes including behavioral change (Figueiras et al., 2017).

The study of illness perceptions in healthy individuals has examined their role in prevention and early detection of particular illnesses. For example, in breast cancer risk, illness perceptions are a significant predictor of screening (Marmarà et al., 2017) and increased distress among women who are at higher risk for developing this illness (Rees et al., 2004). One important question is whether illness perceptions have the same meanings for healthy individuals. Figueiras and Alves (2007) compared the perceptions of healthy individuals using the IPQ-R for AIDS, tuberculosis, and skin cancer. They found the same factorial structure as in clinical samples, and the illness perceptions accounted for significant variance in attitudes and intentions toward the adoption of preventive behaviors. This supports the similarity of illness perceptions in healthy and sick individuals.

Overall the literature on the impacts of illness perceptions suggests that they are relevant for preventing and adjusting to illness (Figueiras and Neto, 2019). Two other aspects of the self-regulation model (Diefenbach and Leventhal, 1996) need to be considered: cultural differences and illness perceptions development. First, since particular elements differ across countries (e.g., culture, available treatments, and health information availability), national differences in illness perceptions of particular diseases are expected. The few existing studies present a mixed picture, with either significant differences (Bean et al., 2007) or minor differences (Kaptein et al., 2013) across cultural contexts. Secondly, illness perceptions are not expected to be static. This is anticipated from the original model (Leventhal et al., 2003) that assumes illness perceptions are informed by the appraisal of the consequences of the patient coping strategies (See Figure 1). This feedback cycle (i.e., the effect of the consequences of personal behavior in illness perceptions) suggests that illness perception formation is an iterative process. This process is also influenced by factors, such as the response to treatment, illness progression, and evolution on the shared representations of a given illness. Research that supports this assumption comes from the evolution of illness perceptions with the course of the illness. Significant trends have been found for particular illness perceptions during the course of diabetes (Fortenberry et al., 2014), cancer (De Castro et al., 2012), and patients undertaking hemodialysis (Tasmoc et al., 2013).

With the emergence of COVID-19, two public health goals become particularly relevant to manage the pandemic. First, the promotion of behavior change toward protective behaviors (e.g., hand-washing, social distancing). Second, to help establish the conditions for an emotional reaction (e.g., stress) within a normal range. The reviewed research suggests that illness perceptions may play an important role in the emotional and behavioral reaction to a particular illness. Therefore, understanding illness perceptions of COVID-19 may have relevant consequences for reaching these public health goals and developing public health measures, including health-promoting campaigns and their context-specific adjustments (e.g., in school settings). In the present study, we investigate illness perceptions, their predictors, and impacts across a large number of European countries.

The goals of the present study are to (1) study the development of illness perceptions across time (absolute and relative to the progression of the illness in each country); (2) understand the effect of demographic, risk and personal contact with COVID-19 (e.g., having been infected with COVID-19) on illness perceptions; and (3) assess the impacts of illness perceptions regarding general stress and preventive behaviors (e.g., hand-washing). All of these goals are studied considering the hierarchical structure of the data, with individuals nested in countries. We expect that the differences in culture and in severity of the pandemic in different countries will contribute to explaining the results.



MATERIALS AND METHODS


Participants

The present study was part of a larger project, the COVID-19 IMPACT project (https://ucy.ac.cy/acthealthy/en/covid-19-impact-survey), which is an international online survey conducted in 78 countries/regions worldwide exploring the behavioral and psychological impacts of COVID-19. For the present study, only European countries with more than 100 participants were included in the analyses. The inclusion criteria were age of at least 18 years and the ability to read one of the 12 languages of the project (English, Finnish, French, German, Greek, Hungarian, Italian, Latvian, Polish, Portuguese, Romanian, and Spanish). There were no other exclusion criteria. The final sample size was 7,032.

Participants from 16 countries accepted to participate: Austria, Cyprus, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Poland, Portugal, Romania, Spain, Switzerland, and United Kingdom. Most participants were female (5,529; 78.6%), approximately one-fifth were males (1,479; 21.0%), and a small minority identified as other (24; 0.3%). The mean age was 37.9 years (SD = 13.3), and 484 (6.9%) participants were older than 60 years—the considered threshold for age-related risk (Williamson et al., 2020). With respect to education level, participants presented the following: a master or other postgraduate degree (2,648; 37.7%), a college/university degree (1,800; 25.6%), were attending college/university (953; 13.6%), had a high school degree (742; 10.6%), a Ph.D. (629; 8.9%), other education (207; 2.9%), or primary education (52; 0.7%).

Most participants reported little personal contact with COVID-19: most indicated that they had not been infected with COVID-19 (6,132; 87.2%), a small minority reported they were infected (67; 1.0%) and the rest had symptoms but were unsure (833; 11.8%). Similar patterns were found for partner infection rates (not infected: 6,382, 90.8%; infected: 53, 0.8%; unsure: 556, 7.9%) and infection rates of other significant persons (not infected: 5,946, 84.6%; infected: 448, 6.4%; unsure: 638, 9.1%).



Measures
 
Illness Perceptions

Illness perception were measured using the Brief Illness Perception Questionnaire (IPQ), which was developed to assess the illness perceptions as proposed in the self-regulation model (Weinman et al., 1996). The Brief IPQ is a reduced version of the revised illness perception questionnaire for a specific disease, using eight questions in which each represents a dimension of disease perception: consequences, timeline, personal control, treatment control, identity, concern, understanding, and emotional response. The questions can be thought to depict cognitive (e.g., How much do you think existing treatments help patients with COVID-19?) or emotional illness representations (e.g., How much does COVID-19 affect you emotionally–e.g., makes you sad, angry, scared?). Each question is answered in a semantic differential scale, ranging from 0 to 10, on the importance that each dimension represents to the patient. The identity item was not included because it referred to the experience of having the illness. Higher scores reflect more negative illness perceptions. There are three inverted items (personal control, treatment control, and understanding). In the present paper, the results of these items are presented inversely to ease the interpretation. Therefore, higher scores in these items reflect a lack of personal control, treatment control, and understanding. As in other studies with non-clinical samples (Figueiras and Alves, 2007), the items were adapted to healthy individuals' perceptions. This instrument has been used widely and has shown good psychometric properties (Broadbent et al., 2006, 2015).



Time Variables

Time was considered in two ways: chronological and adjusted time. Chronological time refers to the number of days since the first official COVID-19-related death in Europe (in France) –February 15, 2020 (day one). Time was recoded from the timestamp date of the survey form. Considering that the epidemiological evolution of the COVID-19 pandemic was different in each country, the variable adjusted time was also created. Adjusted time refers to the number of days after the detection of the 100th case (day one). This date was considered the beginning of the pandemic in each country given that the initial cases were sporadic and mainly imported. Adjusted time, unlike chronological time, is country-specific. To avoid eventual negative values, the first day corresponds to 100. Data about the accumulated number of cases for each country were taken from the official data of the European Center for Disease Prevention and Control (ECDC, 2020). The data from the ECDC come from national agencies responsible for health statistics.



Predictors

Two groups of predictors were considered: sociodemographic characteristics and personal contact with COVID-19. With respect to sociodemographic characteristics, we considered age, gender, and educational status. It is important to mention that age and gender are also relevant risk factors for COVID-19 (Williamson et al., 2020). Age was recoded into younger vs. older than 60 years; participants older than 60 years were considered to be at greater risk. This threshold was chosen to balance the need for a significant number of participants and a significant higher risk of complications and death from COVID-19. There were three items related to personal contact with COVID-19. Participants were asked to report whether they, their partners, or a significant other had been diagnosed with COVID-19. They could respond yes, no, and unsure.



Outcomes

Two types of outcomes were studied: stress and COVID-19 preventive behaviors. Stress was assessed using the Perceived Stress Scale (PSS, 32). The PSS is a 10-item questionnaire assessing an individual's appraisal of how stressful life situations are. Items ask about people's feelings and thoughts during the last week and are scored on a 5-point Likert-type scale, ranging from 0 = never to 4 = very often. Total scores are obtained by reversing the scores on the four positively worded items (items 4, 5, 7, and 8), and then adding all 10 items. The total scores range from 0 to 40, with higher scores indicating greater overall stress.

COVID-19 preventive behaviors were assessed with three questions referring to social distance (personal distance when going out), self-isolation (following self-isolation and travel restrictions suggested by national guidelines), and hand-washing. The answer to these questions followed a semantic differential scale ranging from 0 (never) to 10 (all of the time).




Procedure

Ethics approval was obtained from the Cyprus National Bioethics Committee (ref.: EEBK EΠ 2020.01.60) followed by site approvals from different research teams involved in data collection. All participants provided informed consent before completing the online survey in Google Survey format. Data were collected for 2 months between 7th April and 7th June 2020.

The online survey was distributed using a range of methods. Universities emailed the online survey to students and academic staff and posted the survey link to their websites. In addition, and in order to broaden the sample to older age groups and those with different sociodemographic characteristics, the survey was disseminated in the local press (e.g., newspapers, newsletters, radio stations), in social media (e.g., Facebook), in professional networks, local hospitals, and health centers, professional groups' email lists (e.g., teachers, engineers, psychologists, government workers, churches, musicians, etc).



Data Analysis

The analytic plan was based on multilevel modeling due to the clustered structure of the data, which means individuals were nested within countries. By recognizing the non-independence of the observations, these models provide, for instance, more accurate estimations of standard errors than traditional linear regression models with residual variance being divided into between-country residuals (effects representing country elements affecting individuals) and within-country residuals (participant-level residuals) (Steele, 2010).

The analysis started by exploring multilevel correlations between illness perceptions, time variables, predictors and outcomes, providing Pearson r values for within and between countries. The cut-off values used for interpretation were: the association was considered weak for r values <0.30, moderate when r values were between 0.30 and 0.50, and strong whenever r values were higher than 0.50 (Cohen, 1992). Descriptive statistics (means and standard deviations) were also computed.

Growth curve models were estimated using multilevel modeling to check the change in illness perceptions according to chronological and adjusted time. Models had two levels illustrating participants (level-1) nested within countries (level-2). First, the optimal function to be adjusted to health trajectories was estimated. We started with an intercept-only model (no growth model), which was expanded to incorporate linear and quadratic functions. The results were interpreted for the most adequate model function (Curran et al., 2010). Variance at the individual and country-level was decomposed by calculating the intraclass correlation coefficient (ICC). Because the estimated models were nested models, likelihood ratio tests were computed (Raudenbush and Bryk, 2020) with the Akaike information criterion (AIC), and the Bayesian information criterion (BIC) indices were also used to assess model fit. When models were compared, those with a better fit present lower levels of AIC and BIC (Burnham and Anderson, 2004).

Additional multilevel models were estimated not only to identify whether sociodemographic variables and personal contact with COVID-19 contributed to explaining illness perceptions but also to evaluate if illness perceptions predicted COVID-19 preventive behaviors and stress.

For each model, unstandardized estimates (B), and 95% confidence intervals (CI) were computed. Parameters were significant when the 95% CI did not include 0. Following Lorah (2018) recommendations, the ICC for random effects and standardized regression coefficients (β) for fixed effects were computed as effect size measures. A maximum likelihood estimator was applied.

Multilevel modeling analyses were performed using psych (Revelle, 2018) and lme4 packages (Bates et al., 2015), while effect sizes were estimated with the sjstats package (Lüdecke, 2020). All packages were designed for the R environment (R Core Team, 2019). Additional descriptive statistics analyses were performed using SPSS (v.26, SPSS Inc., Chicago, IL).




RESULTS


Descriptive and Correlational Analyses

The mean scores found for the illness perceptions were as follows (N = 7 032): personal control 3.4 (SD = 2.20), consequences 7.4 (SD = 2.25), timeline 6.6 (SD = 1.80), treatment control 4.1 (SD = 2.14), concern 6.6 (SD = 2.44), understanding 2.7 (SD = 1.95), emotional response 6.3 (SD = 2.51), and total score 37.11 (SD = 7.729). If we consider the middle of the scale of the illness perception items, this means that in the community, with respect to cognitive representations, people tend to perceive higher consequences and duration of COVID-19. On the other hand, participants tend to believe they have good understanding, personal control and believe in the effectiveness of the existing treatments. Concerning emotional representations, the participants tended to express concern and a negative emotional response.

Participants' average stress level was 16.7 (SD = 7.46), which is considered at the low end of moderate stress (Cohen, 1988). With respect to the adherence to protective measures (rage: 0–10), the participants reported: maintain social distance 8.9 (SD = 1.49), self-isolation according to national guidelines 9.0 (SD = 1.71), and hand-washing 9.1 (SD = 1.39). Table 1 presents the considered outcomes across countries.


Table 1. Means (and Standard Deviations) for the outcome variables across country.
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In regard to the time variables considered, chronological time ranged from 46 to 104 days (M = 68.9; SD = 11.15). This corresponds to an adjusted time ranging from 109 to 192 (M = 144.1; SD = 15.48), or, alternatively, initiating 9 days after the 100th case. These time ranges provide information as to when, in the epidemiological evolution of the pandemic, were the study variables being measured. Within and between countries Pearson correlations are presented in Table 2. Overall, results suggest no difference at the level of country.


Table 2. Multilevel correlations between illness perceptions, preventive behaviors, and stress.
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Illness Perceptions Trajectories

The fit indices and likelihood ratio tests for each illness perception and growth function are shown in Table 3. Non-significant chi-square statistics were found for emotional response, personal and treatment control, suggesting the intercept-only model was the best option for these perceptions (no growth model). For timeline trajectories, the quadratic function was the most adequate, suggesting timeline average trajectory increases, but it changes at some point in time becoming curvilinear (see Table 4). In regard to the remaining illness perceptions, trajectories were best modeled by a linear function. For linear growth models, the results suggested higher levels of understanding as time increased, with the opposite occurring for consequences and concern (Tables 3, 4). Examples of graphical representations of the functions found for the trajectories of illness perceptions with higher ICC values are included in the Supplementary Materials.


Table 3. Model fit information regarding growth curves optimal functions for chronological and adjusted time.
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Table 4. Estimates for intercept-only models and effects of time on illness perceptions.
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Predictors of Illness Perceptions

Table 5 presents the results for the multilevel models exploring the role of sociodemographic variables in explaining illness perceptions. Specifically, age of at least 60 years was negatively associated with perceived consequences, emotional response, and personal control perceptions, and positively related to timeline and concern. Female gender revealed an association with higher perceived consequences, timeline, emotional response, concern, treatment control, and lower understanding. Higher education levels were associated with higher perceived understanding when compared to primary education level. For participants diagnosed with COVID-19, more negative consequences were perceived, and when their partners were diagnosed, higher levels of personal control were identified.


Table 5. Multilevel modeling Regression coefficients, confidence intervals and ICC values for illness perceptions predictors.
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Illness Perception Contributions to Explain COVID-19 Preventive Behaviors and Stress

Lower ICC values were found for COVID-19 preventive behaviors and stress, suggesting similarities between countries. Social distance was linked to higher concern and personal control and lower perceived understanding and negative emotional response. Social isolation presented an association with lower perceived emotional response and higher personal control, understanding, concern and consequences. Finally, hand-washing was related to higher perceived consequences, concern, personal control and understanding. Higher standardized estimates were found for personal control and concern for all COVID-19 preventive behaviors. All illness perceptions showed a significant and positive association with stress, except for treatment control. Consequences, followed by personal control and concern, presented higher standardized estimates. These results are presented in Table 6.


Table 6. Multilevel modeling estimates and ICC values for COVID-19 behavioral outcomes and stress.
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DISCUSSION

The present study sought to investigate illness perceptions for COVID-19 and study three goals. The first goal was to understand the development of illness perceptions across time—considering chronological time and time adjusted to the epidemiological evolution of the pandemic in each county. The first consideration about these results is that chronological time and adjusted time showed the same results in terms of the direction and significance of their trends. This may suggest that individuals in Europe were reacting similarly to information from the progression of COVID-19 in other countries. The second consideration is that the magnitude of the temporal effects is small and only observed in some illness perceptions (i.e., consequences, timeline, concern, and understanding). This result needs to be interpreted considering the data gathering period—starting 46 days after the first COVID-19-related death in Europe. The small magnitude of the trend can have several interpretations. First, it may be that illness perceptions of COVID-19 were formed early in the pandemic and remained fairly stable. If so, the small magnitude of the trends would reflect the later stage of this formation. Specifically, the results suggest a linear decrease in the perceived understanding and perceived negative consequences and concern about COVID-19. The linear progression suggests a decrease in the negativity of illness perceptions over time. Second, illness perceptions may change across time as a function of the socially perceived dangerousness of COVID-19. This perception could be shaped by variables such as the perceived incidence of the condition on a given region or in a given time. If so, the current study only presents a picture of a given period, and evolution would be non-linear. The quadratic function of the trajectory of the timeline may be understood in this light. Future research, including longitudinal studies, will allow testing these alternative interpretation hypotheses, confirming either the stable or fluctuating nature of COVID-19 illness perceptions.

The second goal was to examine the predictors of the illness perceptions, across European countries. The first finding is that country showed no influence as a level of the model due to small ICC values. Different countries reflect not only cultural differences but also different epidemiological situations—at the considered time span. In any case, these results suggest a cross-national character of illness perceptions, at least for COVID-19 in Europe. As aforementioned, the cultural comparisons of illness perceptions are conflicting (Bean et al., 2007; Kaptein et al., 2013). Future research could consider countries outside of Europe or change the considered level for the analysis from individual countries to European regions (northern vs. southern; western vs. eastern).

The age risk group and gender showed a significant effect on several illness perceptions. Being considered in an age risk group was associated with illness perceptions in a mixed way. Age older than 60 years was positively associated with concern and timeline; however, concerningly, it was associated with lower perceived consequences, higher personal control, and with a better emotional response. This mixed pattern of associations may be related to general representations of old age interacting with illness perceptions (e.g., “my body is frail” vs. “I have survived so many ordeals, it is not a flu that will keep me from living”). Gender was also associated with illness perceptions in a mixed way. Female gender was associated with higher perceived personal and treatment control; however, it was associated with higher perceived consequences, timeline, negative emotional response, concern, and lower understanding. Again this could be related to general gender attitudes that associate being male with minimization of health threats. The results are consonant with findings on health-related attitudes associated with gender and age (Deeks et al., 2009), which are in agreement with the influence of general culture in the Common-sense model of self-regulation (e.g., Diefenbach and Leventhal, 1996). Given that male gender and age older than 60 years are risk factors for COVID-19, these results are unsettling. Some of the illness perceptions are linked to the risk factors in a way that is contrary to what would be desirable (i.e., higher risk, higher negativity). Understanding the specific illness perceptions that differ in these groups may inform specific focuses on health-promoting campaigns. Higher education levels, expectedly, were associated with a lower level of perceived lack of understanding—but no difference was found for the remaining perceptions. Personal contact with COVID-19 presented mixed results. For participants reporting having contracted COVID-19, higher negative consequences were perceived. However, when it was the partner that was infected with COVID-19, the participants tended to report higher levels of perceived personal control. It may be the case that while having COVID-19 may make participants realize its negative consequences, taking care of a partner with COVID-19 may foster the idea of personal control over the condition.

The third goal was to understand the impact of illness perceptions on general stress and COVID-19 preventive behaviors. Given the response scale of the IPQ items, higher scores reflect more negative illness perceptions. Concerning stress, the results were overall as expected, with all illness perceptions showing a significant and positive association with stress (i.e., all except for treatment control). The results of COVID-19 preventive behavior are less clear. As expected, higher scores in concern are associated with higher social distance, social isolation, and hand-washing. Perceived personal control is associated with higher social distance, social isolation, and hand-washing. Understanding shows a mixed result—with a association with lower social distance but with higher social isolation and hand-washing. These results show that illness perceptions explain general stress more consistently than the adoption of COVID-19 preventive behaviors. However, several points should be mentioned to caution such interpretation. First, the behavior dimensions are measured with a self-report scale, which raises questions about whether actual behavior is being measured. Second, during the period of the study, there were state-mandated guidelines (including lockdowns in some countries) to perform specific behaviors. This is unlike most conditions under which illness perceptions have been studied and raises the possibility of different determinants of this adherence. The third consideration is with respect to interpretation of the IPQ for COVID-19. Unlike other diseases in which illness perception has been studied, COVID-19 is a new condition. The participant's interpretation of items such as treatment control or understanding may be affected by the lack of scientific knowledge or consensus on the disease. It could be argued that such objective considerations are irrelevant for the consideration of illness perceptions. However, this is an important difference from most of the existing literature on familiar diseases, and it may create differences from other illnesses perceptions less dependent on such knowledge—such as concern. The implications of this consideration are two-fold. First, some of the inconsistencies among illness perceptions and other variables found in the present study may be due to interpretation issues. Second, these inconstancies may reflect illness perception formation—rendering these results an exceptional snapshot of this process.

The differential relationship between illness perceptions outcomes is similar to other studies that find that illness perceptions are better at explaining psychological dimensions than behavioral dimensions (Dempster et al., 2015; Aujla et al., 2016). Therefore, it may be advantageous to add other variables (e.g., existing barriers, self-efficacy) to illness perceptions in explaining the behavior. Risk perception has been showing promise to complement illness perception since it specifically refers to personal risk of contracting the disease. The few studied conducted for COVID-19 have shown risk perceptions to be relevant for precautionary health behavior in health professionals (Girma et al., 2020) perceived negative feeling in quarantined adolescents (Commodari and La Rosa, 2020) depression (Ding et al., 2020).

This study has several limitations. First, the cross-sectional nature of the analysis implies added care in extrapolating temporal variations or predictive relations between variables. Second, all measures were self-reported, which may introduce bias in reporting such as social desirability bias. Third, mask-wearing was not included as a preventive behavior. During the period of the design and implementation of the study, the recommendation of wearing masks was not so widespread. Fourth, despite the large number of participants and the effort to have multiple recruitment sources, the sample is not representative of the population. This opens the possibility of selection bias affecting the results. Concerning the analysis, despite the ability to adjust growth models to illness perceptions, standardized estimates and ICC values were small and AIC and BIC values were quite similar between models, suggesting a residual impact of both time and country, thereby requiring cautiousness in its interpretation. Nevertheless, these findings are aligned with other research addressing health outcomes in secondary schools, where strong variation in ICCs occurs, with some values lower than 0.10 (Shackleton et al., 2016). In addition, different operationalizations of time may lead to different results, reinforcing the need to interpret results cautiously.

Irrespective of the care that should be taken given the nature of the study and the recent character of COVID-19, this study has several implications. First it supports illness perceptions as a relevant concept in understanding disease—even with non-clinical samples. The results of this study may, for example, be used to inform health promotion campaigns for particular themes that may be relevant for particular risk groups—namely, in targeting particular representations. Second, the results suggest that time may play a role in explaining perceptions, with some perceptions revealing a higher predisposition to be temporally modeled. Despite the need for research to clarify temporal evolution, knowledge of such a progression may have implications for relevant issues for pandemic management, such as reducing societal panic vs. managing public saturation and avoidance. Finally, the consideration of illness perceptions with other relevant variables may help to promote behavioral change associated with preventive measures that are required for the general public.
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Adapting Behavioral Interventions for a Changing Public Health Context: A Worked Example of Implementing a Digital Intervention During a Global Pandemic Using Rapid Optimisation Methods
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Background: A rigorous approach is needed to inform rapid adaptation and optimisation of behavioral interventions in evolving public health contexts, such as the Covid-19 pandemic. This helps ensure that interventions are relevant, persuasive, and feasible while remaining evidence-based. This paper provides a set of iterative methods to rapidly adapt and optimize an intervention during implementation. These methods are demonstrated through the example of optimizing an effective online handwashing intervention called Germ Defense.

Methods: Three revised versions of the intervention were rapidly optimized and launched within short timeframes of 1–2 months. Optimisations were informed by: regular stakeholder engagement; emerging scientific evidence, and changing government guidance; rapid qualitative research (telephone think-aloud interviews and open-text surveys), and analyses of usage data. All feedback was rapidly collated, using the Table of Changes method from the Person-Based Approach to prioritize potential optimisations in terms of their likely impact on behavior change. Written feedback from stakeholders on each new iteration of the intervention also informed specific optimisations of the content.

Results: Working closely with clinical stakeholders ensured that the intervention was clinically accurate, for example, confirming that information about transmission and exposure was consistent with evidence. Patient and Public Involvement (PPI) contributors identified important clarifications to intervention content, such as whether Covid-19 can be transmitted via air as well as surfaces, and ensured that information about difficult behaviors (such as self-isolation) was supportive and feasible. Iterative updates were made in line with emerging evidence, including changes to the information about face-coverings and opening windows. Qualitative research provided insights into barriers to engaging with the intervention and target behaviors, with open-text surveys providing a useful supplement to detailed think-aloud interviews. Usage data helped identify common points of disengagement, which guided decisions about optimisations. The Table of Changes was modified to facilitate rapid collation and prioritization of multiple sources of feedback to inform optimisations. Engagement with PPI informed the optimisation process.

Conclusions: Rapid optimisation methods of this kind may in future be used to help improve the speed and efficiency of adaptation, optimization, and implementation of interventions, in line with calls for more rapid, pragmatic health research methods.

Keywords: intervention - behavioral, optimisation, adaptation, COVID-19, rapid research methods, behavior change


INTRODUCTION

Public health interventions can help support protective behavior change during a national crisis (1, 2). However, the rapidly changing context during an ongoing crisis, such as the Covid-19 pandemic, can influence the effects, and delivery of an intervention (3). Context encompasses all circumstances in which an intervention is implemented, and 12 contextual dimensions have been identified including cultural, social and economic, political, and organizational (4). Recent guidance in development for whether and how to adapt behavioral interventions for implementation in different contexts (3, 5, 6) introduces the term “responsive adaptations” to define changes made in response to contextual developments during implementation. The process of adaptation is defined as “intentional modification(s) of an evidence-informed intervention, in order to achieve better fit with a new context” (6). Particular methodological challenges are posed by the need to adapt an evidence-informed intervention to take account of a context which is continually changing, whilst ensuring the intervention maintains an evidence base. Identifying a rigorous yet rapid approach for adapting health interventions is in line with calls for speeding up the pace of health research, to increase its capacity to make relevant and timely impacts on the evolving demands of health services (7). Sharing this approach as a set of methods that can be used more widely could help advance our response to this demand (8).

The Person-Based Approach (PBA) provides a clear process for developing and optimizing interventions with a focus on understanding and accommodating the target users' beliefs about the behavior (9). The PBA has been widely used to optimize interventions prior to Randomized Controlled Trials (RCTs), and could be applied to enable rapid, ongoing adaptation, and optimisation of an intervention during live implementation. Optimisation has been defined as a “deliberate, iterative, and data-driven process to improve a health intervention” (10). The PBA uses in-depth qualitative research to identify barriers to engagement with the intervention and the behavior, and iteratively optimize the intervention to overcome these (11–13). This approach is integrated with theory- and evidence-based behavioral analysis to select an appropriate set of effective behavior change techniques (14). The PBA is used alongside ongoing Patient and Public Involvement, (PPI), which ensures that public contributors are involved throughout the intervention development process and can help address issues arising from the PBA work (15).

This paper aims to provide novel methods to rapidly adapt and optimize an intervention in a rapidly changing public health context. The methods we propose are complementary to the newly developed ADAPT guidance, which provides an overview of the whole intervention adaptation process from first identifying an appropriate intervention to adapt, to considering how to disseminate it (6). Our approach elaborates on the third step of the ADAPT guidance “Plan for and undertake adaptations,” providing specific, detailed methods for conducting and analyzing rigorous, rapid qualitative research to ensure a detailed understanding of the new context, in order to identify necessary adaptations while maintaining an evidence, and theory base for the intervention. We use the example of the “Germ Defense” intervention to demonstrate these methods. Germ Defense is an online intervention which increased handwashing and reduced respiratory tract infection in a large randomized controlled trial (RCT) (16), and is the only proven digital intervention to decrease respiratory disease transmission in the community (17). At the start of the Covid-19 pandemic, Germ Defense was identified as a tool which could be optimized to promote infection control within the home, as the virus causing COVID-19 is transmitted in very similar ways to other respiratory viruses such as the flu virus, which was the target of the original intervention.



MATERIALS AND EQUIPMENT


Intervention

The Germ Defense intervention was first developed to reduce respiratory tract infections and was informed by the Theory of Planned Behavior (18), Protection Motivation Theory (19), and the Common-Sense model of illness (20). The original content was optimized through in-depth qualitative research in line with the Person-Based Approach (9, 21).

A process analysis identified the likely core effective intervention components as: information to raise perceived risk; education about how to perform the behaviors; a goal-setting section with positive feedback when users planned to increase their hand-washing, and encouragement to review the plan when no change was made (22). These components were incorporated into one session which was disseminated to promote cold/flu infection control amongst the general public in 2016–2019 (22, 23).

At the onset of the Covid-19 pandemic, an additional core component (called “Reducing Illness”) was added to Germ Defense which aimed to promote engagement in additional protective behaviors at home when acceptable and appropriate (for example, if symptomatic or vulnerable), including self-isolation, social-distancing, wearing face-coverings, cleaning, and leaving deliveries aside. After a brief introduction to increase awareness of risk from Covid-19 and increase self-efficacy to manage risk, users could choose between the core components of Reducing Illness or Handwashing (24). The intervention is described in full elsewhere (24).




METHODS


Procedures

The existing digital Germ Defense intervention was rapidly updated in February–March 2020 for the Covid-19 pandemic and first disseminated on 23rd March 2020 in the UK. Subsequently, the intervention has undergone three rounds of further optimisation with revised versions released on 08/05/20, 28/05/20, and 04/09/20, according to the changing context of the Covid-19 pandemic. All optimisations were made whilst the intervention was live in the public domain. Each version of Germ Defense is available from http://archive.germdefence.org/.

A set of iterative methods were used to rapidly optimize the intervention, as shown in Figure 1.
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FIGURE 1. Rapid optimisation methods.



Regular Interaction With Stakeholders and PPI Input

Purpose: To involve a range of experts throughout the rapid optimisation of the intervention to identify high priority changes to ensure the intervention was in line with evidence and persuasive for the target audience.

Methods: Our stakeholders included:

• PPI contributors to provide a public perspective on the intervention optimisation, and help identify and resolve potential issues with acceptability, feasibility, and motivation.

• Clinicians with expertise in infection control to ensure that the intervention was consistent with medical evidence.

• Public Health England partners to ensure that the intervention was consistent with gov.uk recommendations for managing Covid-19.

• Behavior change experts in public health to help ensure the content of the intervention was persuasive and convincing.

Our stakeholder panel was convened at the outset of the project and met weekly via online video conferences for 3 months during the most intense phase of intervention optimisation, and then as needed (for example, if there was a change in government guidance or a need to discuss potential changes in response to user feedback). Input from stakeholders was obtained during open discussion at regular meetings and as written feedback using a structured form each time a revised iteration of the intervention was developed (Supplementary Material).

A core intervention development team, comprised of behavior change experts and a computer programmer, were responsible for actioning updates to the intervention that had been agreed with stakeholders, as well as identifying important issues arising from the qualitative research or usage analysis to discuss with stakeholders.



Emerging Scientific Evidence and Changing Government Guidance

Purpose: To ensure that the intervention remained consistent with changing government guidance and scientific evidence, which would help people interpret and implement the latest guidance.

Methods: The clinical and Public Health England stakeholders provided essential updates on emerging evidence and changes to government guidance on protective behaviors. In addition, the team received bulletins of the latest evidence around e.g., Covid-19 transmission, and effectiveness of protective behaviors. Key content changes that were needed in response to these updates were discussed with the stakeholder panel, who were also consulted for written feedback on each new version of the intervention.



Rapid Iterative Qualitative Research

Purpose: To conduct ongoing in-depth qualitative research with the target population at speed to understand public perceptions about the pandemic and help inform optimisations to the intervention to increase persuasiveness, relevance, and engagement with the protective behaviors.

Methods:

Three methods were used to explore public perceptions of the intervention:

i. Qualitative telephone think-aloud interviews (9, 25) were conducted by Health Psychology researchers to gain in-depth understanding of users' perceptions about the behavioral advice on each page of the intervention, as well as their general perceptions and experiences of staying safe during the pandemic. We aimed to speak to a range of people in terms of age, gender, ethnicity, experience with Covid-19, health literacy, and motivation to use Germ Defense and engage in protective behaviors. This was important to ensure that the intervention was persuasive and accessible to as many people as possible. The interviews were analyzed using the Table of Changes, as described further in section Systematic data collation and documentation of decision process for agreeing and Prioritizing optimisations: the Table of Changes. This study will be described in full in a separate paper.

ii. An online survey collated open-text feedback from users of the intervention about what was liked, disliked, should be changed and their experiences of putting the target behaviors into practice. All users of Germ Defense were invited to leave their details if they were interested in participating in research to improve the intervention, and those who provided their email address were subsequently emailed the survey.

iii. An online PPI activity sought feedback from the People in Health West of England PPI group regarding three alternative front-page designs for the Germ Defense website.

The research was approved by the University of Southampton and University of Bath ethics committees (Registrations 56445 dated 12/05/20, and 20-088 dated 19/03/20).



Tracking of Live Usage Data

Purpose: To understand intervention usage and aggregated trends in current and planned adherence to self-reported target behaviors, to help identify possible optimisations.

Methods: The intervention software captured every visit to the website, including which pages the user viewed, and self-reported frequency of current behaviors and behavioral intentions. Users agreed to this when first accessing the website. This enabled us to explore whether the intervention was changing behavioral intentions, and identify the most common points of attrition from the intervention, which provided another source of data for informing optimisations.



Systematic Data Collation and Documentation of Decision Process for Agreeing and Prioritizing Optimisations: The Table of Changes

Purpose: To collate stakeholder and user feedback from a wide range of sources, including surveys, emails to the research team from intervention users, stakeholder discussion, and qualitative interviews, and identify important changes required to promote behavior change.

Methods: The Table of Changes is a method promoted as part of the Person-Based Approach (9, 12) for identifying optimisations to an intervention. It facilitates the process of reviewing in-depth qualitative data by collating quotes relating to each aspect of the intervention and encouraging the researcher to review these using a set of criteria to identify why an optimisation might be warranted, and how important this is in terms of achieving engagement and behavior change using the MoSCoW criteria (Must have, Should have, Could have, Would like) (26).

Possible optimisations to the intervention were informed by guiding principles, which described the design objectives for the intervention based on our understanding of barriers to behavior change during the Covid-19 pandemic, and key intervention features to achieve these objectives. These guiding principles helped decide whether an optimisation was in line with the intervention's remit or not.

The following steps were taken to maximize the effectiveness of the Table of Changes in a rapid optimisation context.

• Given the need to rapidly evaluate large volumes of data and feedback from multiple sources, the Table of Changes was set up as an online shared spreadsheet which enabled different team members to input data simultaneously. This helped the core intervention development team rapidly transfer incoming feedback to the Table, and identify possible changes which were high priority (defined as being likely to impact on adherence to the target behaviors (12).

• New columns were incorporated into the Table of Changes to quickly identify which version of the intervention a comment related to (as the intervention went through many minor interim versions between the live versions that were launched), and the status of possible changes i.e., actioned, or outstanding while awaiting more evidence.

• To better inform decision-making about possible optimisations to the intervention, any perceptions about Covid-19 and the protective behaviors which arose during participant interviews were linked back to specific intervention content in the Table of Changes. For example, when a participant discussed their perceived risk of catching the virus, this was linked to the intervention content concerning risk messaging, whilst experiences of wearing a face-covering were linked to the intervention content containing guidance about this protective behavior. This allowed the team to collate general perceptions about the public health crisis alongside intervention-specific feedback initiated during the think-aloud interview, which helped ensure that decisions about how to optimize intervention content took account of broader public perceptions in the current climate.





RESULTS

These results discuss how each method contributed to the rapid optimisation of the Germ Defense intervention. Specific examples of their application to the Germ Defense intervention are provided as boxed case studies. These optimisations were made to the intervention whilst it was live with over 100,000 users up to 31st October 2020.


Regular Interaction With Stakeholders and PPI Input

Having a responsive stakeholder panel with representation of members of the public and clinical, behavioral, and public health experts was essential to inform priority optimisations to the intervention. Working closely with PPI contributors flagged up if a message was not acceptable or persuasive, or if the intervention had failed to address important questions. Clinical and public health stakeholders ensured that the advice was in line with medical evidence. The structured form for collating written feedback facilitated the systematic, rapid capture of stakeholder views which could be collated and easily linked to intervention content, and encouraged stakeholders to separate changes they considered essential from lower priority feedback.

Box 1 shows specific examples of rapid high priority stakeholder feedback and how this contributed to the intervention optimisation.


BOX 1. Specific examples of rapid intervention optimisation in response to high priority stakeholder feedback

Table 1 shows examples of how stakeholder feedback informed intervention optimisation.


Table 1. Examples of how stakeholder feedback informed intervention optimization.
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Emerging Evidence and Changing Government Guidance

Remaining up to date with emerging evidence and changing government guidance during a national crisis was essential for ensuring that the intervention remained not only relevant but also persuasive. Newly emerging evidence was raised by stakeholders at regular meetings, and plans for how to incorporate this evidence into the intervention were discussed. This included ensuring that the guidance on face-coverings and social distancing was consistent with Public Health England (PHE) guidance, which was essential for agreement by PHE to signpost to Germ Defense in national guidance. Using software which enabled changes to live website content was critical for ensuring these changes could be rapidly implemented.

Box 2 shows an example of rapid iterative optimisation to the Germ Defense content in line with emerging evidence (27, 28).


BOX 2. Example of rapid intervention optimisation in response to emerging evidence or changing government guidance.

When launched in March 2020, the intervention briefly mentioned opening windows as a supplement to self-isolation:

“Can you arrange for one room in your home to be yours, and that you spend as much time there as you can? This could include eating or sleeping. Opening windows and limiting the amount of time you are in a room with others can also help.” (Germ Defense version 3, released March 2020).

By April 2020, further evidence had emerged about the importance of opening windows for improving infection control (24), and the stakeholder group agreed that this protective behavior needed to be promoted in its own right. In the next iteration of Germ Defense, opening windows was suggested as an effective protective behavior independently from self-isolation, and a rationale was added to increase positive beliefs about the consequences of opening windows:

“Opening windows stops the virus collecting in the air”. (Germ Defense version 4, released May 2020).

At the end of July 2020 the World Health Organization released guidance emphasising the importance of ventilation to introduce fresh air and help reduce airborne transmission (25), and the stakeholder group agreed that given the growing evidence, further, content needed adding to the intervention to increase motivation to open windows. Our PPI and behavior change specialists agreed that raising risk perceptions about the airborne transmission of Covid-19 could help increase motivation to open windows more often. The stakeholder group also identified that opening windows would be more challenging in the upcoming colder months, when people might struggle to heat their home. Working closely with our PPI contributors, the following messages were agreed for Germ Defense Version 5:

Message to raise perceived risk: “Coronavirus can stay in the air for up to 2 h indoors after being breathed out. This means that the virus may stay in the air in your home even after an infected person has left the room.”

Message to increase self-efficacy to open windows when needed without risking too much heat loss: “Opening windows often is an easy way to stop the virus collecting in the air. If it is cold outside, you could open a window in one room if you're planning to spend time there with someone else you live with, or a visitor. Shutting the door to the rest of your home will reduce the amount of heat lost.

You could choose a room that is easier to heat up after or that you don't spend much time in, such as the kitchen.” (Germ Defense Version 5, released September 2020).




Rapid Iterative Qualitative Methods

The qualitative think-aloud interviews, open-text surveys and PPI activities provided essential insights into barriers to adhering to the target behaviors. An example of how PPI consultation informed optimisation is provided in Box 3, but it is beyond the scope of this paper to present detailed findings from the qualitative methods, which will be published separately. Instead this paper provides an overview of the role of these methods in collecting qualitative data to feed into decision making.


BOX 3. PPI survey to inform optimisation of the intervention front page.

We anticipated greater usage of the intervention on mobile phones in the Covid-19 pandemic, rather than on larger devices such as PCs for which the intervention format had originally been designed, 12 years previously. Therefore, we sought to optimize the front page of Germ Defense to clearly pull out the key messages for new users and minimize the need to scroll when reading on a smaller screen.

Two alternative shorter versions of the front page were produced by the core team and PPI stakeholders, one a similar design to the original but with less text, and the other a more colorful version with even less text to read. An online survey was sent to the PPI group “People in Research West of England” to gain rapid feedback on the current front page and the two new possible designs. The survey explained the rationale for redesigning the front page, and asked respondents to select which of the three options they liked best. Open-text boxes captured what they liked, and whether they felt anything should be changed.

Fifty-nine responses were received from 440 invites (13%). The number of people choosing each of the three options is shown in Table 2.


Table 2. N (%) of sample selecting each option as their preferred version of the front page.
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The majority of the sample preferred option 3, and open-text feedback indicated that this version of the front page was regarded as simple and visually engaging. The feedback was used to further optimize the front page and a revised version was launched in September 2020.

Usage data did not suggest any effect from the change, with the attrition rate (proportion of users closing the website) from the front page standing at 27% (36,163/135,492 sessions) before the front page was updated, and 26% after (6,778/26,026 sessions). However, there are limitations in interpreting usage data from before and after a change during real-world implementation, as contextual factors are continually changing.


Recruiting research participants from users of the online intervention was a successful approach: from April to October, approximately 1.7% of users (668/38,945 who reached the end of a core component) registered their interest in taking part in research to improve the intervention. However, initial think-aloud interviews conducted with seven participants who had volunteered via the intervention suggested these participants were generally very knowledgeable and motivated to adhere to protective behaviors. In addition, most participants described having the space in their home to self-isolate if needed. Therefore, further think-aloud interviews were conducted with six participants recruited from community sampling via social media. This enabled us to speak to people who had not actively sought out the intervention, and thereby understand some of the barriers to the target behaviors amongst a less motivated sample.

In terms of methods of data collection, the think-aloud interviews provided in-depth insights into perceptions of the intervention and helped inform optimisations to overcome behavioral barriers. The online survey responses (n = 125) complemented the interviews by providing feedback from a broader range of people. Importantly, we found that the open-ended survey responses generated similar themes to the think-aloud interviews in terms of the barriers and facilitators to engaging in protective behaviors (29), which helped to confirm that we were successfully identifying common concerns within the target population despite only having resources to conduct limited think-aloud interviews.

Rapid consultation with PPI was used to seek feedback on how best to optimize the intervention from an informed group who regularly engage with health research teams. Box 3 describes how a PPI survey informed decisions about the content and design of the front page.



Tracking of Live Usage Data

Comparing self-reported current behavioral frequency and behavioral intentions after using the intervention helped confirm that the intervention was successfully increasing people's intentions to perform protective behaviors more frequently (24). Self-reported goal-setting data also provided insights into which of the target behaviors users intended to perform most frequently (cleaning and putting things aside), and which they intended to do least often (wearing face-coverings at home) (24), which helped inform ongoing optimisations to the intervention 1.

Usage data were also used to understand at which points of the intervention people were most likely to disengage, to inform potential optimisations for promoting engagement. Box 4 provides an illustration of how these live usage data were used to inform rapid optimisations.


BOX 4. Usage data on attrition from the intervention.

The usage data revealed that one of the most common attrition points was the page where users were asked to input their current frequency of performing five target behaviors. At the time, users were only given a brief introduction to explain what to do:

“Think back over the past week and circle the answers that best describe your situation. Please click on one circle for each activity.”

The core intervention development team suggested that this activity may have come as a surprise, being the first interactive activity after reading several pages of guidance, and the stakeholders agreed that adding a short rationale to explain why users were being asked to complete this self-monitoring activity might help to reduce attrition at this point. We worked closely with our PPI contributors to ensure that the message was persuasive, as follows:

“The questions below are about what you already do at home. Answering them takes a little bit of effort, but other people have found this very helpful.”

However, there was no evidence for any impact of this change as attrition rate on this page was 16.95% (8,057/47,523) before the explanation was added and 18.77% (3,466/18,465) afterwards. While these attrition rates are both relatively low for a public health intervention, qualitative research might help understand how to further increase engagement with self-reporting behavior.




Systematic Data Collation and Documentation of Decision Process for Agreeing and Prioritizing Optimisations: The Table of Changes

The Table of Changes enabled clear collation and tracking of all emerging evidence, government guidance, qualitative research findings, and live usage data for the Germ Defense intervention, as well as providing a record of the decisions made about which changes to make. Box 5 shows an excerpt from the Table of Changes which was modified for this rapid optimisation project.


BOX 5. Table of Changes excerpt.

Table 3 shows an excerpt from the Table of Changes which was used to track all sources of feedback on the Germ Defense intervention, proposed optimizations to the intervention, and action taken.



Table 3. Excerpt from the Table of Changes to show systematic collation of intervention feedback, possible changes, and action taken.
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DISCUSSION

This paper describes a rigorous PPI approach to understanding how best to adapt and optimize intervention content to meet users' needs and achieve behavioral outcomes in a changing public health context. Whereas, in more traditional intervention development using the PBA and PPI we might allow 6–9 months for optimizing the intervention (12), in this case we optimized and launched revised versions of the intervention within just 1–2 months.

The following key methods are proposed for teams undertaking rapid adaptation and optimisation of an intervention in a changing public health context. The scale of each activity can be adapted according to the project's time and resources, but sufficient feedback is needed to ensure that optimisation remains grounded in evidence and the perspectives of the target population:

i. Regular stakeholder input via meetings and written feedback helps ensure that the intervention is consistent with evidence and guidance.

ii. Think-aloud interviews provide an in-depth understanding of the underlying beliefs and rationale that inform people's decisions about changing their behavior, which can help identify important optimisations. Open-text surveys can supplement interviews to rapidly collect data on common issues with the intervention and target behaviors in a wider population.

iii. PPI contributions were critical for informing decisions about how best to optimize the intervention to address issues raised by the qualitative research, usage data, or emerging evidence.

iv. The Table of Changes remains a useful tool in a rapid adaptation context, and can be modified to suit a particular project's needs.

Additional considerations are suggested for how researchers might undertake these rapid optimisation activities:

i. Inviting users of the intervention to participate in qualitative research to inform optimisation worked well. In this case, website users could click on a link to read more about how to register their interest in participating, but non-digital interventions could also use this approach by including details of an email address or sign-up page which people can access if they want to contribute to intervention optimisation.

ii. Recruiting participants for qualitative research from a community sample as well as intervention users can help ensure a wider range of views on the intervention and target behaviors are captured. This can be more challenging during rapid, remote research as effective methods for recruiting less motivated participants often involve attending community events, and building rapport with the target population (30), but in this study, posts within community Facebook groups tended to be well-responded to. The need for reaching less motivated participants might depend on intended dissemination routes and target reach of the intervention.

iii. For digital interventions, user feedback and usage data can provide valuable insights into users' perspectives on performing the target behaviors, as well as common points of disengagement. Collecting demographic data from users could further enrich these insights by providing information about who is using the intervention and for whom it is most effective. However, decisions about collecting user demographics during rapid implementation of an intervention may need to be informed by a balance between seeking optimal evidence of effectiveness and engagement, and the need to minimize barriers to engagement with an intervention in a real-world setting.

The following sections consider wider implications from this paper in terms of intervention adaptation and rapid research.


Breadth and Depth of Stakeholder Involvement

The importance of a carefully selected stakeholder team is consistent with the new ADAPT guidance, and has been recognized as essential for rapid-learning research systems (7). We support the value of working with stakeholders from the four groups identified by ADAPT: public contributors from the target population, researchers familiar with intervention optimisation, stakeholders involved in intervention delivery, and those responsible for wider implementation. We also incorporated a fifth group of stakeholders who we term “experts,” in this case clinical and public health experts, who were able to provide advice on the behavioral guidance and emerging evidence. This set of methods outlines an approach for PPI and stakeholder involvement which is compatible with rapid research; discussing emerging issues with stakeholders, working together to identify optimisations which were then implemented by a core intervention development team, and subsequently collating written feedback on the updated intervention from across stakeholders. This clear strategy for stakeholder involvement helped ensure efficiency, which has been identified as a potential pitfall if stakeholder involvement is not carefully planned (31).



Quality of Rapid Research

Rapid research can inform responses to public health emergencies in local populations and help understand changes in public perceptions during a crisis, but maintaining quality in recruitment methods, data collection and analysis during rapid research can be challenging (32). Transparency in reporting the contributions and limitations of rapid research methods is important for improving quality (32).

The present example showed how recruiting interview participants from volunteers who had actively sought out the intervention and then chosen to register their interest in research could lead to limited diversity in sampling such that only the views of highly motivated, highly health literate individuals were represented. Adopting more than one approach to recruiting participants was important to ensure greater variation in people's perceptions about the intervention and target behaviors. Secondly, in terms of data collection, in-depth think-aloud interviews were successfully conducted remotely rather than face-to-face without any apparent loss of depth or rapport. These were ordinary telephone interviews in which the interviewer followed the participant through the intervention by asking them to say when they were moving onto the next page, which is an approach that could be used for both digital and non-digital interventions. While this was necessitated by the present pandemic, we feel this is encouraging for future rapid research where remote methods of data collection could facilitate wider reach and minimize cost and burden of participant or researcher travel. Thirdly, the Table of Changes provides a rigorous, transparent approach for rapid data analysis to inform decisions about intervention optimisations.



Identifying Scope for Optimisation

Research exploring intervention adaptation strategies has focused on how to identify which components or functions of an intervention can be adapted without compromising its effectiveness (33, 34). The systematic review of intervention adaptation studies conducted as part of the MRC ADAPT study suggested that identifying intervention “core components” which need to be maintained is important for defining the scope for optimisation, and proposes that these core components can be identified through the theoretical mechanisms by which the intervention is hypothesized to work (34). An understanding of the underlying theoretical mechanisms was important when deciding how to optimize Germ Defense; the intervention aimed to change behavior through increased risk perceptions, increased self-efficacy, and goal-setting, and therefore optimisations which would undermine these techniques were not acceptable. However, we were also informed by an understanding of the behavioral barriers and underlying beliefs in the target population in this context, which were summarized by the guiding principles1, and this was essential for informing decisions about the scope for optimisation.



Evaluating Impact of Intervention Changes

Another important consideration in intervention adaptation is how to evaluate the impact of changes. Usage data can provide an indication of whether a change has increased engagement and, if relevant outcomes can be collected, effectiveness. For example, we found that despite a careful re-design of the front page to make it more immediately engaging and accessible, there was no change in attrition rates from this page. This might suggest that when people are motivated to use an intervention, the aesthetics and design may not have much influence on usage. This would support findings from an international RCT which showed that an interactive intervention with audio-visual features did not improve engagement or outcomes in diabetes patients over a plain-text version of the same intervention (35). Consistent with this hypothesis, Germ Defense had a much higher attrition rate from the front page when it was disseminated to the general public to reduce general colds and flu from 2016-2017 (~78% compared with the present 27%)2. This was in line with expectations that motivation to use Germ Defense would be higher during a pandemic situation (16), showing the importance of context and suggesting that optimisations to improve the visual appeal or simplify information may not influence usage in highly motivated populations.

The broad-brush perspective on the impact of intervention optimisations provided by intervention usage data can be complemented by qualitative research, which can enable researchers to evaluate how optimisations might influence more in-depth beliefs about the intervention and target behaviors.



Strengths and Limitations

The priority of this project was to roll-out the intervention to as many people as possible, to maximize the potential benefits in reducing the transmission of Covid-19. This meant that implementation and dissemination were often prioritized over the research process. For example, the decision was made not to capture demographic data from users in order to allow faster ethical approval and better user engagement. We also undertook dissemination via multiple concurrent routes despite this making it more challenging to evaluate the effectiveness of particular dissemination strategies. However, we have shown that health research can still generate useful research findings even when interventions are evaluated in a real-world, uncontrolled setting.

Despite efforts to recruit a diverse sample for the qualitative interviews, many of the participants were highly motivated to adhere to protective behaviors during the Covid-19 pandemic, appeared to have high levels of health literacy, and felt they had the space in their home for self-isolation when required. This limited our understanding of the barriers to engaging with the intervention and adhering to target behaviors amongst people with lower levels of motivation, or with physical restrictions in their opportunity to self-isolate.



Conclusions

Rapid optimisation methods of this kind may in future be used to help improve the speed and efficiency of optimisation and implementation of interventions, in line with calls for more rapid, pragmatic health research methods.

Adopting a rapid and iterative approach to optimizing a live intervention ensured it remained persuasive and relevant to users throughout an international crisis, in a frightening and constantly evolving context. The range of methods helped develop a detailed understanding of the possible barriers to the target behaviors, and a clear strategy for rapid stakeholder engagement was essential for informing decisions about how to address these barriers.

Changes to the design of an intervention may be less important for promoting engagement than ensuring the intervention content is motivating, credible and persuasive.




DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by University of Southampton and University of Bath ethics committees (Registrations 56,445 dated 12/05/20, and 20-088 dated 19/03/20). The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

LY, BA, and SM: conceived of rapid optimisation process. JG, LT, and KM: conducted interviews. KM, JG, LT, and SM: inputted data and decisions to Table of Changes. JD-D: analyzed usage data. KM: drafted the manuscript. All authors: developed the intervention, participated in stakeholder discussions, reviewed the manuscript, approved the content, and met authorship criteria.



FUNDING

This study was funded by the UKRI/MRC Rapid Response Call: UKRI CV220-009. The Germ Defense intervention was hosted by the Lifeguide Team, supported by the NIHR Biomedical Research Centre, University of Southampton. LY is a National Institute for Health Research (NIHR) Senior Investigator and theme lead for University of Southampton Biomedical Research Centre. LY and RA are affiliated to the National Institute for Health Research Health Protection Research Unit (NIHR HPRU) in Behavioral Science and Evaluation of Interventions at the University of Bristol in partnership with Public Health England (PHE). MW is a NIHR Academic Clinical Lecturer, under grant CL-2016-26-005. The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR, the Department of Health, or Public Health England. The funders had no role in the design of the study, collection, analysis, and interpretation of data or in writing the manuscript.



ACKNOWLEDGMENTS

Thank you to our voluntary research assistants, Amina Khan and Lara Rosa, who led the engagement with social media and charities for our qualitative study recruitment, and contributed to the re-design of the Germ Defence front page.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.668197/full#supplementary-material



FOOTNOTES

1Miller S, Denison-Day J, Morton K, Towler L, Groot J, Ainsworth B, et al. Applying the person based approach for rapid optimisation of a digital intervention during a pandemic: adapting Germ Defence for COVID-19. Manuscript in preparation.

2Miller S, Ainsworth B, Weal M, Smith P, Little P, Yardley L, et al. Process evaluations of a web-based intervention to increase handwashing during a pandemic: moving germ defence from a randomised controlled trial to public dissemination. Manuscript submitted for publication.



REFERENCES

 1. World Health Organization. Communicating Risk in Public Health Emergencies: A WHO Guideline for Emergency Risk Communication (ERC) Policy and Practice. (2018). Available online at: https://www.who.int/publications/i/item/9789241550208

 2. Bonell C, Michie S, Reicher S, West R, Bear L, Yardley L, et al. Harnessing behavioural science in public health campaigns to maintain 'social distancing' in response to the COVID-19 pandemic: key principles. J Epidemiol Community Health. (2020) 74:617–9. doi: 10.1136/jech-2020-214290

 3. Campbell M, Moore G, Evans RE, Khodyakov D, Craig P. ADAPT study: adaptation of evidence-informed complex population health interventions for implementation and/or re-evaluation in new contexts: protocol for a Delphi consensus exercise to develop guidance. BMJ Open. (2020) 10:e038965. doi: 10.1136/bmjopen-2020-038965

 4. Craig P, Di Ruggiero E, Frolich KL, Mykhalovskiy E, White M, Campbell R, et al. Taking account of context in population health intervention research: guidance for producers, users and funders of research. NIHR J Libr. (2018) 24:285–9. doi: 10.3310/CIHR-NIHR-01

 5. Evans RE, Craig P, Hoddinott P, Littlecott H, Moore L, Murphy S, et al. When and how do ‘effective’ interventions need to be adapted and/or re-evaluated in new contexts? The need for guidance. J Epidemiol Community Health. (2019). 73:481. doi: 10.1136/jech-2018-210840

 6. Moore G, Campbell M, Copeland L, Craig P, Movsisyan A, Hoddinott P, et al. Adaptation of Interventions for Implementation and/or Re-evaluation in New Contexts: The ADAPT Guidance. (2021). Available online at: https://decipher.uk.net/wp-content/uploads/2020/11/ADAPT-guidance-for-website-upload-v1.0-12-10-20.pdf (accessed January 30, 2021).

 7. Riley WT, Glasgow RE, Etheredge L, Abernethy AP. Rapid, responsive, relevant (R3) research: a call for a rapid learning health research enterprise. Clin Transl Med. (2013) 2:10. doi: 10.1186/2001-1326-2-10

 8. Glasgow RE, Battaglia C, McCreight M, Ayele RA, Rabin BA. Making implementation science more rapid: use of the RE-AIM framework for mid-course adaptations across five health services research projects in the veterans health administration. Front Public Health. (2020) 8:194. doi: 10.3389/fpubh.2020.00194

 9. Yardley L, Morrison L, Bradbury K, Muller I. The person-based approach to intervention development: application to digital health-related behavior change interventions. J Med Internet Res. (2015) 17:e30. doi: 10.2196/jmir.4055

 10. Wolfenden L, Bolsewicz K, Grady A, McCrabb S, Kingsland M, Wiggers J, et al. Optimisation: defining and exploring a concept to enhance the impact of public health initiatives. Health Res Policy Syst. (2019) 17:108. doi: 10.1186/s12961-019-0502-6

 11. Bradbury K, Morton K, Band R, May C, McManus R, Little P, et al. Understanding how primary care practitioners perceive an online intervention for the management of hypertension. BMC Med Inform Decis Mak. (2017) 171:5. doi: 10.1186/s12911-016-0397-x

 12. Bradbury K, Morton K, Grist R, Band R, Van Woezik A, Connelly D, et al. Using the person-based approach to optimise a digital intervention for the management of hypertension. PLoS ONE. (2018) 13:e0196868. doi: 10.1371/journal.pone.0196868

 13. Yardley L, Spring BJ, Riper H, Morrison LG, Crane DH, Curtis K, et al. Understanding and promoting effective engagement with digital behavior change interventions. Am J Prev Med. (2016) 51:833–42. doi: 10.1016/j.amepre.2016.06.015

 14. Band R, Bradbury K, Morton K, May C, Michie S, Mair FS, et al. Intervention planning for a digital intervention for self-management of hypertension: a theory-, evidence-and person-based approach. Implement Sci. (2017) 12:25. doi: 10.1186/s13012-017-0553-4

 15. Muller I, Santer M, Morrison L, Morton K, Roberts A, Rice C, et al. Combining qualitative research with PPI: reflections on using the person-based approach for developing behavioural interventions. Res Involv Engagem. (2019) 5:34. doi: 10.1186/s40900-019-0169-8

 16. Little P, Stuart B, Hobbs F, Moore M, Barnett J, Popoola D, et al. An internet-delivered handwashing intervention to modify influenza-like illness and respiratory infection transmission (PRIMIT): a primary care randomised trial. Lancet. (2015) 386:1631–9. doi: 10.1016/S0140-6736(15)60127-1

 17. Gold N, Hu X-Y, Denford S, Xia R-Y, Towler L, Groot J, et al. Effectiveness of digital interventions to improve household and community infection prevention and control behaviours and to reduce incidence of respiratory and/or gastro-intestinal infections: a rapid systematic review. medRxiv [Preprint]. (2020). doi: 10.1101/2020.09.07.20164947

 18. Ajzen I. From intentions to actions: a theory of planned behavior. In: Beckmann K, editor. Action Control. Berlin: Springer (1985). p. 11–39. doi: 10.1007/978-3-642-69746-3_2

 19. Rippetoe PA, Rogers RW. Effects of components of protection-motivation theory on adaptive and maladaptive coping with a health threat. J Pers Soc Psychol. (1987) 52:596–604. doi: 10.1037/0022-3514.52.3.596

 20. Leventhal H, Brissette I. The common-sense model of self-regulation of health and illness. In: Cameron LD, Leventhal H, editors. The Self-Regulation of Health and Illness Behaviour. New York, NY: Routledge (2012). p. 56–79.

 21. Yardley L, Miller S, Teasdale E, Little P. Using mixed methods to design a web-based behavioural intervention to reduce transmission of colds and flu. J Health Psychol. (2011) 16:353–64. doi: 10.1177/1359105310377538

 22. Ainsworth B, Steele M, Stuart B, Joseph J, Miller S, Morrison L, et al. Using an analysis of behavior change to inform effective digital intervention design: how did the PRIMIT website change hand hygiene behavior across 8993 users? Ann Behav Med. (2016) 51:423–31. doi: 10.1007/s12160-016-9866-9

 23. Miller S, Ainsworth B, Yardley L, Milton A, Weal M, Smith P, et al. A framework for analyzing and measuring usage and engagement data (AMUsED) in Digital Interventions. J Med Internet Res. (2019). 21:e10966. doi: 10.2196/10966

 24. Ainsworth B, Miller S, Denison-Day J, Stuart B, Groot J, Rice C, et al. Infection control behavior at home during the COVID-19 pandemic: observational study of a web-based behavioral intervention (Germ Defence). J Med Internet Res. (2021) 23:e22197. doi: 10.2196/22197

 25. van den Haak MJ, de Jong MD, Schellens PJ. Evaluation of an informational Web site: three variants of the think-aloud method compared. Tech Communication. (2007) 54:58–71.

 26. Bradbury K, Watts S, Arden-Close E, Yardley L, Lewith G. Developing digital interventions: a methodological guide. Evid Based Complement Alternat Med. (2014) 2014:561320. doi: 10.1155/2014/561320

 27. van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Williamson BN, et al. Aerosol and surface stability of SARS-CoV-2 as compared with SARS-CoV-1. N Engl J Med. (2020) 382:1564–7. doi: 10.1056/NEJMc2004973

 28. World Health Organization. Coronavirus Disease (COVID-19): Ventilation and Air Conditioning. (2020). Available online at: https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-ventilation-and-air-conditioning

 29. Morton K, Towler L, Groot J, Miller S, Ainsworth B, Denison-Day J, et al. Infection control in the home: a qualitative study exploring perceptions and experiences of adhering to protective behaviours in the household during the COVID-19 pandemic. PsyArXiv [Preprint]. (2020). doi: 10.31234/osf.io/cx3wb

 30. Rai T, Morton K, Roman C, Doogue R, Rice C, Williams M, et al. Optimizing a digital intervention for managing blood pressure in stroke patients using a diverse sample: Integrating the person-based approach and patient and public involvement. Health Expect. (2020). doi: 10.1111/hex.13173. [Epub ahead of print].

 31. Oliver K, Kothari A, Mays N. The dark side of coproduction: do the costs outweigh the benefits for health research? Health Res Policy Syst. (2019) 17:33. doi: 10.1186/s12961-019-0432-3

 32. Johnson GA, Vindrola-Padros C. Rapid qualitative research methods during complex health emergencies: a systematic review of the literature. Soc Sci Med. (2017) 189:63–75. doi: 10.1016/j.socscimed.2017.07.029

 33. Miller CJ, Wiltsey-Stirman S, Baumann AA. Iterative decision-making for evaluation of adaptations (IDEA): a decision tree for balancing adaptation, fidelity, and intervention impact. J Community Psychol. (2020) 48:1163–77. doi: 10.1002/jcop.22279

 34. Movsisyan A, Arnold L, Evans R, Hallingberg B, Moore G, O'Cathain A, et al. Adapting evidence-informed complex population health interventions for new contexts: a systematic review of guidance. Implement Sci. (2019) 14:105. doi: 10.1186/s13012-019-0956-5

 35. Muller I, Rowsell A, Stuart B, Hayter V, Little P, Ganahl K, et al. Effects on engagement and health literacy outcomes of web-based materials promoting physical activity in people with diabetes: an international randomized trial. J Med Internet Res. (2017) 191:e21. doi: 10.2196/jmir.6601

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

Copyright © 2021 Morton, Ainsworth, Miller, Rice, Bostock, Denison-Day, Towler, Groot, Moore, Willcox, Chadborn, Amlot, Gold, Little and Yardley. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 26 May 2021
doi: 10.3389/fpsyg.2021.658307






[image: image2]

Post-traumatic Growth and Related Influencing Factors in Discharged COVID-19 Patients: A Cross-Sectional Study

Shixin Yan1, Jun Yang2, Man Ye3, Shihao Chen3,4, Chaoying Xie5, Jin Huang3 and Haiyang Liu6*


1Department of Cardiac Surgery, Zhongshan Hospital, Fudan University, Shanghai, China

2Department of Psychiatry, The Second Xiangya Hospital, Central South University, Changsha, China

3Clinical Nursing Teaching and Research Section, The Second Xiangya Hospital, Central South University, Changsha, China

4Xiangya Nursing School of Central South University, Changsha, China

5Changsha Public Health Treatment Center, Changsha, China

6Department of Nephrology, The Second Xiangya Hospital, Central South University, Changsha, China

Edited by:
Liz Steed, Queen Mary University of London, United Kingdom

Reviewed by:
Thalida Arpawong, University of Southern California, Los Angeles, United States
 Maria Casagrande, Sapienza University of Rome, Italy

*Correspondence: Haiyang Liu, liu.hai.yang@csu.edu.cn

Specialty section: This article was submitted to Health Psychology, a section of the journal Frontiers in Psychology

Received: 25 January 2021
 Accepted: 03 May 2021
 Published: 26 May 2021

Citation: Yan S, Yang J, Ye M, Chen S, Xie C, Huang J and Liu H (2021) Post-traumatic Growth and Related Influencing Factors in Discharged COVID-19 Patients: A Cross-Sectional Study. Front. Psychol. 12:658307. doi: 10.3389/fpsyg.2021.658307



The purpose of this study is to investigate the current state of post-traumatic growth (PTG) and identify its influencing factors in discharged COVID-19 patients. PTG refers to individual experiences of significant positive change arising from the struggle with a major life crisis. This descriptive cross-sectional study used the convenient sampling method to recruit 140 discharged COVID-19 patients in Hunan, China. The results show that the PTG of the discharged COVID-19 patients was positively correlated with self-esteem, post-traumatic stress disorder, coping style tendency, and social support, but negatively correlated with the time from onset to diagnosis. Our findings could provide guidance on improving the psychological state and well-being of discharged COVID-19 patients.
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INTRODUCTION

In December 2019, a 2019 novel coronavirus disease (COVID-19) was first reported in Wuhan, China. The disease rapidly became a global pandemic (Li, Q. et al., 2020). The main clinical feature of COVID-19 was diffuse alveolar damage causing acute respiratory failure (Huang et al., 2020). As of March 9, 2021, over 116 million cumulating cases and two million deaths worldwide have been reported to the WHO (World Health Organization, 2021). Inevitably, the rapid spread of COVID-19 resulted in a variety of mental symptoms. In addition to the newly diagnosed COVID-19 patients and those undergoing treatment, the discharged COVID-19 survivors showed psychiatric symptoms, including post-traumatic stress disorder (PTSD), depression, anxiety, insomnia, and obsessive-compulsive symptoms at follow-up (Mazza et al., 2020). However, the psychological factors associated with the post-traumatic growth (PTG) of the discharged COVID-19 survivors have scarcely been investigated. As one of the most discussed positive post-traumatic consequences, PTG refers to an individual's experience of significant positive change arising from the struggle with a major life crisis, and emphasizes the transformation after trauma (Calhoun et al., 2000). All the COVID-19 patients, whether their symptoms are mild or severe, need to be treated and quarantined in hospital. They are not allowed visits from family members. After discharge, they are strictly required to be home quarantined for at least 14 days. This greatly restricts their personal freedom and disrupts all previous lifestyle habits. Hence, COVID-19 is a stressful traumatic event for all patients and survivors. If we can determine the positive psychological outcomes of COVID-19 and their related influencing factors, survivors suffering from psychiatric symptoms may benefit from this finding and get out of the haze.

PTG enables individuals to reframe their experiences and perceive potential benefits from life trauma, resulting in improving their relationships with others, creating new possibilities, advancing personal strength, bringing spiritual change, or increasing the appreciation of life (Jin et al., 2014). Previous studies have found that PTG may occur in various people who have experienced trauma, such as bereavement (Tan and Andriessen, 2021), HIV infection (Ye et al., 2018), combat (Marotta-Walters et al., 2015), earthquake (Ma et al., 2019), and other life-changing events. Studies on patient care indicated that the level of PTG was negatively associated with depressive effect (Siegel et al., 2005), emotional distress (Urcuyo et al., 2005), and positively associated with quality of life (Xiong et al., 2019).

PTSD is a common trauma-related mental disorder, with manifestations that include re-experiencing, avoidance, negative thoughts or moods associated with the traumatic event and hyper-arousal (American Psychiatric Association, 2013). A meta-analysis indicated that PTSD and PTG might co-exist in traumatized people, and the relationship between PTSD symptoms and PTG was more likely to be a curvilinear relationship (Shakespeare-Finch and Lurie-Beck, 2014). This curvilinear relationship can be explained insofar as those reporting PTSD symptoms at intermediate levels reported the highest level of PTG (Butler et al., 2005). Previous studies examining PTSD and PTG focused on people who had experienced natural disasters or chronic illnesses. Therefore, the association between PTSD and PTG in a sample of discharged COVID-19 patients needs further investigation.

Coping refers to the cognitive and behavioral changes brought about by the management of an individual's specific external/internal stressors (Wu et al., 2020). Coping also refers to a style or feature that remains relatively stable under a variety of challenging circumstances (Oldershaw et al., 2009). Coping styles can be divided into two categories: one is a positive response to the active action of stressors (positive coping style), and the other is an adjustment of the emotional state caused by a negative response to stress events (negative coping style) (Compas et al., 1993). According to Tedeschi and Calhoun, coping capacity plays a crucial role in the development of PTG, and some early success in coping was thought to be a precursor to later PTG (Tedeschi and Calhoun, 2004). Studies showed that a higher level of positive coping styles was related to increased levels of positive cognitive and behavioral adjustments in the face of stressful events, thereby reducing the chances of anxiety and of depressive symptoms (Zong et al., 2010; Xiong et al., 2019). Therefore, this study hypothesized that a positive coping style would be associated with the PTG levels of discharged COVID-19 patients.

Social support is also an important influencing factor in PTG (Tedeschi and Calhoun, 2004). Social support can be defined as the extent to which individuals perceive that others around them are available to them and are attentive to their needs (Zysberg and Zisberg, 2020). Social support may increase individuals' self-esteem level, alleviate persistent unpleasant or stressful emotions, and make life more comfortable and meaningful (Lee and Way, 2019), protecting individuals from psychological distress after traumatic events and promoting positive changes after trauma (An et al., 2017; Feng et al., 2018; Karaca et al., 2019). A study conducted during the COVID-19 pandemic suggested that social support could mediate the association between emotional intelligence and worry and that it could play a role in alleviating worry about COVID-19 (Zysberg and Zisberg, 2020). Our study investigated the effect of social support on PTG in individuals who had been hospitalized with COVID-19.

The purpose of this study is to explore the current status of PTG in discharged COVID-19 patients and to analyze its influencing factors. Understanding the potential influencing factors could enable people to determine the better direction needed for psychological counseling after a public health disaster. We hypothesized that mood states, PTSD, coping styles, and social support were correlated with the PTG of discharged COVID-19 patients.



METHODS


Setting and Participant

This cross-sectional study recruited 140 discharged COVID-19 patients in Hunan Province in February 2020. The inclusion criteria were as follows: (1) Diagnosed according to the COVID-19 Diagnosis and Treatment Regimen in China (5th version); (2) Over 18 years of age; (3) Have normal reading and writing ability, understand the questionnaire content; (4) Can use WeChat related functions correctly; (5) Informed consent of voluntary participation in the study. The exclusion criteria were as follows: (1) Having severe mental disorders; (2) Having organic brain lesions and malignant tumors. The 140 discharged COVID-19 patients included 75 female individuals and 65 male individuals, and the mean age of the participants was (43.47 ± 11.75) years.



Procedure

A mobile app called “So jump” (www.sojump.com) was used to collect data. This data collection method was chosen to avoid the potential risk of virus transmission during the completion and collection of a paper-based questionnaire. The participants used a mobile phone to scan the QR code on the website and they completed the survey form online. Two trained research nurses supervised the completion of the questionnaires. The 140 questionnaires were distributed and the effective recovery rate was 100%.



Ethical Considerations

This study was approved by the Medical Ethics Committee of the Second Xiangya Hospital of Central South University (Approval Number: 2020015), in line with the principles embodied in the World Medical Association Declaration of Helsinki. Before the survey began, researchers explained the purpose and significance of the study to the participants. All the participants provided informed consent.



Measurements
 
General Information Questionnaire

The general information questionnaire was designed by the researchers. It included sociodemographic data (age, gender, education, and place of residence), clinical data (time since discharge, time from onset to diagnosis, clinical classification, comorbidity, and type of infection), and general conditions of participants (self-care ability, activity endurance, sleep quality, hospital-induced panic, and negative effects of COVID-19 on life). In our study, the comorbidities included obesity, hypertension, diabetes, cancer, cardiovascular disease, chronic lung disease, chronic kidney disease, and others. The types of infections were categorized as family clusters or other cases. Family clusters refer to clusters of cases shared in time and location by common exposures within a family. Other cases refer to the sporadic cases, other types of clusters, and community transmission. The self-care ability, activity endurance, and sleep quality were assessed with a 5-point Likert scale, from 1 (“very poor”) to 5 (“very good”). Hospital-induced panic and the negative effects of COVID-19 on life were also assessed with a 5-point Likert scale, from 1 (“none”) to 5 (“very significant”). Hospital-induced panic referred to the feeling of panic at being hospitalized because of COVID-19.



Post-traumatic Growth Inventory (PTGI)

The Post-traumatic Growth Inventory (PTGI) was developed by Tedeschi and Calhoun (Tedeschi and Calhoun, 1996) and the Chinese version has shown good reliability and validity in Chinese populations (Ji et al., 2011). There are 21 items divided into five dimensions: relating to others, new possibilities, personal strength, spiritual change, and appreciation of life. Each item is scored on a scale of 0 (“never”) to 5 (“a great degree”). The total score of the PTGI is the sum of all item scores. The normative value of the total score was 49.97 (Ji et al., 2011). A higher score indicates additional positive psychological changes in the aftermath of trauma. Participants were asked to complete the PTGI according to their psychological changes caused by the experience of hospitalization and treatment for COVID-19. In our study, Cronbach's α for this scale was 0.92.



Profile of Mood Status (POMS)

The POMS was developed by McNair et al. (1971) and the Chinese version was revised by Zhu (1995). This study adopted the POMS (Chinese version) to assess mood states of discharged patients in the week prior to completing the survey. The scale has 40 items, divided into seven dimensions including tension, anger, fatigue, depression, panic, vigor, and self-esteem. The first five dimensions describe negative emotions, and the other two describe positive emotions. Each item is scored on a scale of 0 (“never”) to 4 (“almost always”). Total Mood Disturbance (TMD) = (Total score of five negative emotions) – (Total score of two positive emotions) +100. The normative value of TMD was 94.45 (Zhu, 1995). A higher TMD score indicates a more negative emotional state. In our study, Cronbach's α for this scale was 0.75.



Post-traumatic Stress Disorder Self-Rating Scale (PTSD-SS)

The post-traumatic stress disorder self-rating scale (PTSD-SS, Chinese version) was developed by Liu et al. (1998), who referred to the Post-traumatic Stress Disorder Reaction Index (Pynoos et al., 1993). Each item describes a PTSD symptom, and total of 24 items are divided into five dimensions: subjective assessment of traumatic events (“psychological impact of the disaster”), repeated experience of recurrence (“recurrent dreams related to the disaster”), avoidance symptoms (“avoidance of places or activities related to the disaster”), increased alertness (“sleep disturbance”), and imparirment of social function (“significant impairment of work or study”). Participants were asked to respond based on a 5-point Likert scale ranging from 1 (“not at all”) to 5 (“extremely severe”). The total score for the PTSD-SS is the sum of all the item scores. A high score indicates severe PTSD symptoms. The normative value for the PTSD-SS total score was 34.39 (Liu et al., 1998). In our study, Cronbach's α for this scale was 0.89.



Simplified Coping Style Questionnaire (SCSQ)

The Simplified Coping Style Questionnaire (SCSQ, Chinese version) was developed by Xie (1998) based on the Ways of Coping questionnaire by Folkman and Lazarus (1988). Each item describes a coping way, and a total of 20 items can be divided into two dimensions: positive coping (12 items) (e.g., “to be free from work, study, or some other activities”) and negative coping (8 items) (e.g., “relieve trouble by smoking, drinking, taking medicine and holding things”). Participants were asked to agree or disagree on a 4-point Likert scale according to how frequently they adopt each item from 0 (“never”) to 3 (“very often”).

The standard score was used to assess the levels of positive/negative coping manners. The standard score for positive coping style = (the total score for positive coping – the mean value of positive coping)/standard deviation of positive coping style. The standard score for negative coping was calculated in the same way (Dai et al., 2010). The tendency of coping style = the standard score for negative coping – standard score for positive coping (Dai et al., 2010). A tendency score of less than zero, suggests that the subject tends to adopt a positive manner under pressure (Nie et al., 2017). This scale has been commonly used in Chinese, especially during the COVID-19 pandemic (Li, J. et al., 2020; Song et al., 2020; Li et al., 2021; Yao et al., 2021). In our sample, Cronbach's α was 0.90 for the SCSQ, and for two subscales, positive coping and negative coping, it was 0.89 and 0.78, respectively.



Multi-Dimensional Scale of Perceived Social Support (MSPSS)

The Multi-Dimensional Scale of Perceived Social Support (MSPSS) was developed by Zimet et al. (1990) and the Chinese version was revised by Kong et al. (2012). Twelve items can be divided into three dimensions: family support, friend support, and other support. Each item is scored on a scale of 1 (“strongly disagree”) to 6 (“strongly agree”). The total score for the MSPSS is the sum of all the item scores. A high score indicates high perceived social support. In our sample, Cronbach's α for the SCSQ was 0.82.




Statistical Analysis

All analyses were conducted using SPSS 21.0 software (SPSS Inc., Chicago, Illinois). Count data were expressed by frequency and percentage. Measurement data were described by the mean and standard deviation (?x ± s). ANOVA was used to compare the differences in PTG among patients in different groups of categorical variables. Dummy variables were created for all categorical (ordinal) data (Supplementary Table 1). Pearson correlation analysis was used to explore the correlation among variables of general status and psychological status. A stepwise multiple linear regression analysis was used to analyze the influencing factors of PTG. The PTGI total score was modeled as the dependent variable, with general conditions and psychological states as the independent variables. The level of statistical significance was P < 0.05.




RESULTS


Participant Characteristics

Table 1 shows the sociodemographic and clinical characteristics of discharged COVID-19 patients who participated in the study. The mean age of all participants was 43.47 ± 11.75 years. Most participants were 31 ~ 45 years old. As for the education level, 42.8% of the participants were high school level or below and 57.2% were college degree level or above. The majority of the participants (87.9%) were urban residents. Of the participants, 78.5% had mild and common symptoms, and 76.4% had comorbid diseases, including obesity, hypertension, diabetes, cancer, cardiovascular disease, chronic lung disease, chronic kidney disease, and others. Over half of the participants were cases of the family cluster infections.


Table 1. Sociodemographic and clinical characteristics of the participants (n = 140).
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Table 1 also shows the differences in PTG among participants in different groups of categorical variables. Only the patients grouped by place of residence had a significant difference in PTG. The PTG of participants living in non-urban areas was significantly higher than that of participants living in urban areas (62.23 ± 14.7 vs. 50.22 ± 20.37, F = 5.50, P = 0.02).



Psychological Status and Correlation Analysis

Table 2 shows the general conditions and psychological status of the participants and the results of the correlation analysis. The time since discharge and time from onset to diagnosis was 21.00 ± 10.00 and 6.41 ± 3.90 days, respectively. The total score for PTG in discharged COVID-19 patients was 51.68 ± 20.12; the scores for the dimensions were as follows: relating to others (7.51 ± 3.43), new possibilities (9.10 ± 4.58), personal strength (8.51 ± 3.58), spiritual change (8.28 ± 3.87), and appreciation of life (18.29 ± 6.78). The total scores of other psychological status factors were as follows: perceived social support (61.90 ± 15.00), TMD (100.44 ± 23.46), PTSD (43.61 ± 17.01), coping style tendency (0.62 ± 1.15). The negative effects of COVID-19 on life, activity endurance, and sleep quality of participants were acceptable (mean score >3).


Table 2. Descriptive statistics and correlation.
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The results of Pearson correlation show that PTG was significantly positively correlated with coping style tendency and perceived social support. PTG was negatively correlated with TMD, indicating that patients with an aversive mood state found it difficult to perceive PTG. In addition, PTSD was positively correlated with hospital-induced panic and mood states, indicating that patients with greater hospital-induced panic and more mood disturbances were more likely to have PTSD symptoms. Multiple variables including activity endurance, sleep quality, coping style tendency, and perceived social support, were negatively related to PTSD.



Influencing Factors of PTG of Discharged COVID-19 Patients

Table 3 shows a statistically significant regression equation, which explained 42% of the variance in PTG at Block 1. The results showed that TMD, PTSD, coping style tendency, and perceived social support were significantly related to PTG. This suggested that a lower level of mood disturbance, more severe PTSD, more positive coping style, and more perceived social support were associated with a higher level of PTG. Considering that the TMD reflected the overall moods, we further explored the specific mood states that influenced PTG significantly. Therefore, Block 2 was performed. At Block 2, we replaced TMD with the scores for the seven dimensions in POMS. We left other variables unchanged. Two dimensions of POMS, self-esteem and anger were significantly related to PTG. The PTSD, coping style tendency, perceived social support, and time from onset to diagnosis also showed significance at Block 2. This significant regression equation explained 50% of the variance in PTG.


Table 3. Multiple regression analyses of post-traumatic growth.
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DISCUSSION

To our knowledge, this is the first study exploring psychological PTG and investigating the influencing factors of PTG in discharged COVID-19 patients. Our findings indicated that shortening the diagnosis time, increasing the perceived social support, maintaining a positive coping style, enhancing self-esteem, and easing anger might contribute to PTG.

This study found that the time from onset to diagnosis was negatively correlated with PTG, indicating that shortening this process could help to improve the PTG of patients. The possible reason is that during the time of diagnosis, the patient might be extremely anxious about results, thereby affecting the subsequent treatment and recovery. Early detection by popularizing good information about COVID-19 and early diagnosis by improving the rate of testing could shorten this period of time (Liu et al., 2020).

In this study, perceived social support and positive coping style, as important environmental factors, were found to be positively associated with PTG (Rzeszutek et al., 2017; Peng et al., 2019). According to the model of thriving through relationships presented by Feeney and Collins, social support could provide traumatized individuals with supportive relationships, encouraging them to challenge or extend themselves to grow as individuals, to find goals in life, and to embrace each opportunity to validate their goals, dreams, and aspirations (Feeney and Collins, 2015). The correlation between active mental health and PTG had been reported in a previous study (Sawyer et al., 2010), and the positive coping style that integrated personal mobilization and available resources facilitated active engagement in stressful events and improved positive changes (Stanton et al., 2006). In addition to the positive psychological state of patients, the improvement in the epidemic situation and the development of technology could help to eliminate COVID-19 patients' negative emotions and promote the formation of patients' positive coping styles. Schaefer and Moos proposed a comprehensive model of post-traumatic growth to clarify the factors that contribute to the development of PTG (Schaefer and Moos, 1998). This model implies that environmental resources (e.g., support from family and friends) and personal system factors (e.g., coping style and prior crisis experience) combine to influence event-related factors during a life crisis or a transition period (Schaefer and Moos, 1998). Social support and positive coping styles could influence cognitive appraisal processes and coping responses, influencing, in turn, post-traumatic outcomes (Jia et al., 2015). Based on the results of this study and previous studies, social support and positive coping styles may contribute to the development of PTG.

Among the POMS indicators, self-esteem as the only positive mood state and anger as the only negative mood state, showed a significant correlation with PTG. The positive relationship between self-esteem and PTG was also reported in another study (Lee et al., 2017). Self-esteem is defined as the degree to which people accept and evaluate themselves and obtain a basic sense of self-worth (Dore, 2017). Self-esteem can come from the support of others and their positive evaluation. It can increase confidence in self-ability and self-achievement, and provide discharged COVID-19 patients with more resources to buffer adverse events (Paz et al., 2017; Brunet et al., 2019). Furthermore, self-esteem can provide traumatized people with a high sense of efficacy in coping with difficulties, setbacks, and failures (Mikula et al., 2018), thereby strengthening their use of positive coping strategies to handle negative emotional outcomes (Goodday et al., 2019), leading them to focus more on the positive changes following trauma. However, anger is a distressing affective response commonly observed in persons struggling with traumas. It is necessary to manage distressing emotions and to allow constructive cognitive processing to produce schema changes in the experiencing of PTG (Tedeschi and Calhoun, 2004). In short, enhancing self-esteem and easing anger might be conducive for PTG.

In research on the consequences of traumatic events, the association between PTG and PTSD has been an important issue. Our study found that there was a positive correlation between PTG and PTSD in discharged COVID-19 patients, and those patients with high exposure to PTSD showed higher PTG. Consistent with this result, several longitudinal studies in samples from children and adolescents also reported a positive relationship between the two variables (Wolchik et al., 2008; Kilmer and Gil-Rivas, 2010). Taku et al. in a study of a group of bereaved Japanese university students, also found evidence of a significant positive relationship between PTGI scores and PTSD (Taku et al., 2008). Other similar results have been obtained in US samples (Kilmer et al., 2009) and among children impacted by Hurricane Katrina (Kilmer and Gil-Rivas, 2010). Our study was conducted at an early stage after a traumatic event (21 ± 10 days after discharge). The PTSD symptoms and perceptions of positive post-trauma changes coexisted after a traumatic event, but they were not at opposite ends of a continuum. Individuals actively seek to identify the presence of growth, even amongst ongoing distress, thereby providing the possibility of dealing with even the most severe of challenges, redefining personal strengths, philosophies, and relationships in their future lives (Shakespeare-Finch and Lurie-Beck, 2014). The trend and interaction of PTSD and PTG remain unclear because this study was a cross-sectional study. The development of PTSD and PTG is an ongoing, lifelong process. Future long-term research with follow-ups should observe the relationship between PTSD and PTG and the role of other factors regulating this relationship.

In this study, the results also show that non-urban residents had a higher PTG score than urban residents after discharge from hospital. Similar results had been reported in a previous study (Andrykowski et al., 2017). The reason might be that rural survivors experienced greater distress (Andrykowski et al., 2017) and possessed more “connectedness with nature” linked to greater psychological well-being and meaningfulness than urban survivors (Cervinka et al., 2012). Therefore, if conditions were suitable, urban COVID-19 patients could go to rural areas for recovery after discharge. In addition, the hospital-induced panic was negatively correlated with sleep quality after discharge, affecting coping style tendency and perceived social support. In this public health emergency, the rapidly increasing number of cases in the early stage, the lack of medical resources and the family isolation policies promulgated by the government inevitably caused panic. Psychological panic is an individual's objective response to a major risk event, arising from the personal experience of the perception of risk (Wiegman and Gutteling, 1995). This personal experience could arise indirectly from the media or from other individuals. Therefore, reducing or eliminating hospital-induced panic requires a joint effort by COVID-19 patients and society. In addition, patients should not believe in pessimistic rumors or pay too much attention to negative information. Patients' concerns about disease risk could also be alleviated by positive news and reliable information.

It is noteworthy that we found that discharged COVID-19 patients had similar mental states to those of the general population. In this study, the POMS was adopted to assess the mood states of discharged COVID-19 patients (McNair et al., 1971). The POMS has no specific dimension to assess anxiety. Therefore, we chose the dimensions “tension” and “panic,” closely related to anxiety, to assess the anxiety levels. In POMS, the mean score for tension was 0.79, for panic was 0.73, and for depression was 0.59, suggesting that the overall extent of tension, panic, and depression was between not at all and mild. The percentages of participants with a mean score ≥1 (mild degree) were 37.9% for tension, 35.7% for panic, and 27.1% for depression. Researchers found that about 20 ~ 30% of the general population showed anxiety and depressive symptoms in Italy, Hong Kong, America, the Republic of Ireland, Turkey, and so on (Casagrande et al., 2020; Choi et al., 2020; Forte et al., 2020; Gallagher et al., 2020; Hyland et al., 2020; Özdin and Bayrak Özdin, 2020; Shevlin et al., 2020). These percentages were similar to the percentages in our sample. The negative emotions of discharged COVID-19 patients did not disappear with recovery. First, they had just experienced a dreadful disease, which was highly stressful for mental and physical health. They needed time to process their experiences. Second, after discharge, they were required to be home quarantined for at least 14 days, greatly restricting their personal freedom. They did not get back to normal life quickly. Negative emotions always coexisted with unfamiliar and inadaptable lives. Moreover, they might continue to worry about the likelihood of positive conversion of COVID-19. Therefore, discharged patients still had a degree of anxiety and depression.

The study was subject to the following limitations. First, the relatively small sample size may limit the statistical power, so it is necessary to increase the sample size to validate our results. Second, the proposed model was based on data collected from discharged COVID-19 patients treated in Hunan Province, China. Therefore, the generalization of the results to COVID-19 patients from other areas requires caution. Third, all demographics and major psychological variable assessment data were self-reported by patients, potentially leading to reporting bias. The limitations of the electronic questionnaire meant that we did not ask participants about general conditions with the full classical scales, such as the Athens Insomnia Scale for assessment of the sleep quality (Soldatos et al., 2000) and the Barthel index of ADL for assessment of the self-care ability (Collin et al., 1988). Therefore, these results could only provide a general view of the conditions of the discharged COVID-19 patients. In addition, the study verified the model using cross-sectional data, and the explanation of causal relationships was limited.

PTG was positively related with self-esteem, anger, PTSD, coping style tendency, and social support, but negatively related with anger and time from onset to diagnosis in discharged COVID-19 patients. Those patients with high exposure to PTSD symptoms, strong self-esteem, positive coping styles, higher social support, low level of anger, and short diagnosis time showed a higher level of PTG. Prospective and longitudinal studies of these fields need to be performed to further validate the directionality of our findings and to clarify the influencing factors of PTG.
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The outbreak of COVID-19 is a public health crisis that has had a profound impact on society. Stigma is a common phenomenon in the prevalence and spread of infectious diseases. In the crisis caused by the pandemic, widespread public stigma has influenced social groups. This study explores the negative emotions arousal effect from online public stigmatization during the COVID-19 pandemic and the impact on social cooperation. We constructed a model based on the literature and tested it on a sample of 313 participants from the group being stigmatized. The results demonstrate: (1) relevance and stigma perception promote negative emotions, including anxiety, anger, and grief; (2) the arousal of anger and grief leads to a rise in the altruistic tendency within the stigmatized group; and (3) stigmatization-induced negative emotions have a complete mediating effect between perceived relevance and altruistic tendency, as well as perceived stigma and altruistic tendency. For a country and nation, external stigma will promote the group becoming more united and mutual help. One wish to pass the buck but end up helping others unintentionally. We should not simply blame others, including countries, regions, and groups under the outbreak of COVID-19, and everyone should be cautious with the words and actions in the Internet public sphere.

Keywords: stigmatization, negative emotions, social identification, altruistic behavior, COVID-19 pandemic


INTRODUCTION

Being the target of stigmatization places individuals under great pressure (Goffman, 2009). The most obvious and frequent consequence is discrimination (Berjot and Gillet, 2011). The COVID-19 pandemic aroused stigma toward people with different social roles, such as healthcare workers, patients, and survivors of the disease, as well as residents of some districts and countries (Bagcchi, 2020). Stigmatization can have deleterious effects on individuals, such as depression, anxiety, self-contempt, and lower performance (Sheehan et al., 2017; Roseman, 2018). Entering into the Internet era, the people all over the world have been connected by information online (Castells, 1996). Social networking sites extensive application makes various views and attitudes widely spread in cyberspace (Krishnan and Hunt, 2015). Particularly when some influential people in cyberspace make comments to slander other groups, it will have a significant impact on the public sentiment (Zhao et al., 2014).

The outbreak of the pandemic has put all countries under extensive and profound pressure. At present, the COVID-19 pandemic has been prevalent in the world for more than a year. In dealing with this crisis, all countries need to play a common role in terms of sharing data (Lee et al., 2020), economic coordination (McKibbin and Vines, 2020), policy cooperation (Benvenisti, 2020), and system linkage (Brown and Susskind, 2020), among other factors. However, in these efforts, stigmatization of certain regions and groups of people has been common and usually irrational (Roberto et al., 2020). In particular, the stigma that occurs among countries has damaged their relations and has become one of the obstacles to the joint efforts to fight the pandemic. While building social impressions, stigma can be a powerful tool for those who attempt to destroy certain organizations' social images (van Spanje and Azrout, 2019). For the stigmatized, public stigmatization contaminates and damages the living environment in the society (Kurzban and Leary, 2001). In the outbreak of an epidemic, stigma often links to the improper tendency of imputation (Li et al., 2020). It leads to negative emotions among the stigmatized, including stress, anxiety, sadness, and even some physical reactions (Lee and Craft, 2002; Armour, 2007; Lillis et al., 2020).

The COVID-19 pandemic is a crisis affecting all people, putting tremendous pressure on and threatening individuals and societies. Stigmatization, including violence, targeted toward Asians has increased during this period. In the United States, cities with large numbers of infections (e.g., New York, California) have seen notable increases in discrimination (Roberto et al., 2020). Stigmatization is unfavorable to the victims and rubs salt in people's emotional wounds that exist the crisis. In particular, the online public stigmatization of a certain region or group puts emotional burdens on its people and gives rise to their negative emotions. During the COVID-19 pandemic, there have been some advances in the study of the stigmatization of specific groups and occupations (Bruns et al., 2020; Roberto et al., 2020; Taylor et al., 2020). In cyberspace, the post-truth phenomenon reflects the resonance of group emotions (McIntyre, 2018), and public stigma will provoke the emotion reactions and emotional resonance of Internet group (D'Ancona, 2017). However, there is still a lack of empirical evidence on the influence of online public stigma on the emotions of the victimized groups, as well as a lack of differential tests on the degree of influence of specific types of negative emotions. Therefore, the problems that this research explores are as follows.

RQ1: To what extent will online public stigma lead to different negative emotions among the victim groups?

The responses to and measures taken against stigmatization are not necessarily negative; that is, stigmatized individuals are not necessarily passive people who respond actively to identity threats, nor are they condemned to develop low self-esteem (Schmitt et al., 2014). Gross (2001) believes that there exist potential mechanism between stigma and psychology called emotional regulation, people consciously or unconsciously adopt certain strategies to change some of the components of emotional responses. Whether we consider an individual, an organization, or even a country, the subject will have some self-healing power when hurt by discrimination and stigma. For example, social cooperation is a basic mechanism for coping with threats. When facing common suffering and certain threats, people tend to cooperate to face common challenges (Jervis, 1978). Collective identities lead to a general propensity to cooperate, and reason and emotions interact to create and sustain social collective identities (Lebow, 2005). Finding ways to evolve and maintain cooperative behaviors in human society and other animal populations is one of the most important research topics in evolutionary biology and the broader social sciences (Colman, 2006). Human emotions have important and complex mechanisms for the maintenance of cooperative relationships (Fessler and Haley, 2003; Pennisi, 2009). During the COVID-19 pandemic, while examining the harm caused by stigmatization by other countries, we also verify whether there are mechanisms among individuals and societies for trying to heal its negative effects. Therefore, the current study also attempts to answer the following question:

RQ2: Will the perception of stigma during COVID-19 and the resulting negative emotions promote the group's tendency toward social cooperation?

In the context of the COVID-19 pandemic, this study interprets the negative impact of online public stigma on group emotions and associates individual emotions with the group's tendency toward altruism.



STIGMATIZATION AND EMOTION

Goffman (1963) proposed a basic definition of stigma in a sociological study, which reflects any physical or social attribute that devalues an individual's identity and hence disqualifies the individual from full social acceptance. Stigma exists when allows the processes to unfold, such as labeling, exclusion, discrimination, negative stereotyping, and low status power situation (Link and Phelan, 2001). Three kinds of stigma were classified: abominations of the body, blemishes of individual character, and tribal stigma through race, nation, and religion (Goffman, 1963). The consequence of stigmatization is the possibility that one will suffer from discrimination, prejudice, or unfavorable treatment (Frost, 2011). The disclosures of stigmas may hamper the relationship between individuals and the reputations of the targets within and outside of professional work contexts (Ragins, 2008). The Internet has become the biggest way to connect global information, the negative influence is exacerbated for public stigmatizations shared on the worldwide social networking sites, which are circulated among people all over the world.

Stigmatization occurs within different ranges and at different levels (e.g., individual, organization, social) (Link and Phelan, 2001; Bandura, 2004). Attribution theory has been incorporated to analysis the attributions stigmatized behaviors(Corrigan, 2000; Phelan, 2005), which is a theory states the attributions people make about the cause of an outcome influence emotions, perceptions and behavior toward the individual affected by the outcome (Weiner, 1985). Researches confirm that attributing stigma to non-subjective factor, such as genetic defects, can reduce other people's prejudices (Phelan, 2005). Furthermore, to understand the meaning of stigma more deeply, the research attentions shift from attribute characteristics to social relations, as stigma is not just because of the inherent negative characteristics, the rules of social construction and creator is the perpetrator of stigma (Frost, 2011).

In a social structure where stigmatization emerges, there exist the subject and object in the role; the subject is the person who commits stigmatization and the object is the victim of stigmatization. Some researches on stigmatization distinguish the stigmatization movement and stigmatization perception (Herek et al., 2009). Out of the perception of the stigmatization, the victim will have the corresponding emotional response, including identity misunderstanding, negative emotion arousing, health problems, and social dysfunction (Miller and Kaiser, 2001). Stigmas were traditionally perceived as controllable, with patients experiencing more anger and judgments neglected, contributing to complicated emotions, especially negative ones, children who encounter greater HIV stigma will experience more negative emotions (Wei et al., 2016). Several common emotional reactions include pity and anger (Weiner et al., 1988), fear or a sense of peril (Jones and Berglas, 1978), and sometimes even mental illnesses and cognitive coping responses predicting lower self-esteem and more hopelessness (Rüsch et al., 2009).

Stigmatization comes during widespread outbreaks of infectious disease, which contributes to stress (Goffman, 2009). The rejection perception may harm the well-being, psychological, and physical health of stigmatized groups (Ali et al., 2015). The perception of public stigma often leads to internalized stigma, resulting emotional and behavioral consequences, reduction of self-esteem (Corrigan et al., 2006), psychological distress (Corrigan et al., 2006), and withdrawal behaviors (Yanos et al., 2008). Observing the emotional response is important to understanding reactions to stigma, but the emotion influence of stigmatized people has not been cared sufficiently (Link et al., 2004).

Stress reactions predict a lot of negative behavior as well as negative emotion outcomes (Rüsch et al., 2009), such as pity, anger, and anxiety (Dijker and Koomen, 2003; Towler and Schneider, 2005; Goffman, 2009). Previous studies have found that anger may lead to abuse of people with intellectual disabilities, while pity is a signal to differentiate social identities (Link et al., 2004). Furthermore, communication with people with disabilities provokes more anxiety (Silván-Ferrero, 2008). In fact, reactions to the stigmatized are not always negative. People often manifest ambivalence, a mixture of positive and negative emotions, across a wide range of stigmas (Carver et al., 1977). Under some conditions, people may react more positively to a stigmatized group than to a non-stigmatized one (Carver et al., 1978).

The dual-process model is to understand individual psychological reactions to the stigmatization perception (Pryor et al., 2004). It is also used to describe the phenomenon that those who recognize stigma may be motivated to compensate for or overcome their initial prejudicial reactions. In the reactions to stigma, psychological systems will get involved in the adaption process of different social contexts. One process is reflexive and associative, which governs the initial reactions, and the other is rule-based and reflective, which governs subsequent reactions. The reflexive process relates to instinctive emotional reactions. As time passes, the corresponding psychological influence caused by this process will show a Poisson-distribution of radical rise, and then a steady fall. The rule-based process relates to attributional considerations and derived emotional reactions. In time, the corresponding psychological influence caused by this process grows steadily and surpasses the influence of the reflexive process (Pryor et al., 2004).

Stigmatization will arouse emotions and trigger the stress response or reaction mechanism. Due to the global nature of the COVID-19 pandemic, stigmatization has become a psychosocial phenomenon with a larger scope and more influence. At present, when worldwide public health is facing difficulties, studies on the social-emotional burdens caused by stigmatization have real-life significance, thus, it is important to test the existing theories against the background of this global public health and security crisis.



SOCIAL IDENTITY AND SOCIAL COOPERATION

Stigmatization is often connected to social identity processes (Link and Phelan, 2001; Bandura, 2004), and affects with mechanisms of discrimination, expectancy confirmation, and automatic stereotype activation, and indirectly with threats to identity (Major and O'brien, 2005). Social identity is described as the understanding that one belongs to a certain social group, which is also the process of social classification through which people view themselves as members of the same category (Stets and Burke, 2000). As for the social context, when one is recognized as the “Other,” or an outsider, the process can typify the stigmatized groups (Roberto et al., 2020). Accordingly, stigmatization will lead to an imbalance in people's cognition of social identity, and it is associated with negative feelings (Heise, 1989; Derks et al., 2008). The emergence of stigma conveys a demeaning social identity (Crocker et al., 1998), which becomes a special source of stress and brings psychological distress to stigmatized individuals (Major and O'brien, 2005). The social basis of self-identity makes the situation of stigmatized individuals problematic; they may perceive misunderstanding about their identity in the environment more often than others (Kaufman and Johnson, 2004).

Social Identity Theory (SIT) and its developments also offer a vision of people as being active in reacting to various challenges to their identity, and it systematizes those responses into the theory, incorporating the strategies of identity management involved in reacting to negative social identity (Blanz et al., 1998). The strategies are of three categories: individual mobility, social competition, and social creativity (Tajfel and Turner, 1979). Individual mobility occurs when personal status change, and usually implies strong behavioral consequences (Blanz et al., 1998). Typically, defining oneself as separate from other group members and as a unique individual who is not affected by the evaluations of the group (Ng, 1989) is considered individualization. One way to accomplish this is to compete for a better evaluation of the group; another is to compete for allocations of resources to get some favor for their own group (Blanz et al., 1998). Social creativity promotes the action of finding alternatives to change the cognitive parameters, which are usually classified as collective strategies (Tajfel, 1978). On the other hand, people may focus on competition; the stigmatized group members will improve their own status by improving the status of the in-group (Blanz et al., 1998).

How to improve the group's overall image depends on the group's collective efforts (Tajfel and Turner, 1979). Social cooperation exists in social competition and social creativity, and there is always social cooperation among in-group members. Within a social group, members will generate assimilation effects by drawing similarities, thus resulting in feelings like trust and affection (Brewer, 1996). Social identity defines our species, helping people to coordinate their relations but also impeding widespread cooperation (Bowles and Gintis, 2013). People will adopt different identity strategies on different occasions and make strategic adjustments based on the situation—between staying independent and integrating into a certain group (Smaldino, 2019). Altruistic disposition within the group plays a pivotal role in the formation of social cooperation (Sussman and Cloninger, 2011).

Altruistic behaviors refer to the behaviors made by individuals as the act of helping or benefiting others (Kurzban et al., 2015). When jointly confronting the unexpected outbreak of a public crisis, groups resort to collaborative behaviors on the grounds of social identification (Svedin, 2016). Moreover, the stigmatization of the group lays an environmental basis for them to form a collective. According to the stages of human evolution, strong reciprocity has been proven as a stable evolutionary strategy, and a small number of strong reciprocators could integrate a group into a kind of self-regarding type (Gintis et al., 2003). The cultural group selection theory also states that, when individuals' cooperative behavior is beneficial to the entire population, groups with a higher degree of cooperation will survive due to strong adaptability (Cavalli-Sforza and Feldman, 1981).

During public health crises, stigmatization tends to exert influences on a wider range of groups (Bagcchi, 2020), thereby creating an once-in-a-lifetime research background and scenario for probing the effects of stigmatization-influencing mechanisms on social identification as well as on social cooperation. Against the backdrop of the pandemic, the clarification of such an influencing mechanism is of great significance to public relations, international exchanges, public health management, and global cooperation in the fight against COVID-19.



RESEARCH MODEL AND HYPOTHESIS

We construct a model to examine how the factors of perceived stigma, perceived relevance, and negative emotion affect altruistic tendencies and online public stigmatization during the COVID-19 pandemic. The aim is to clarify negative emotion arousal and the altruistic behavior of public stigmatization during a pandemic and public health crisis facing people all over the world. The research model is depicted in Figure 1.
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FIGURE 1. Research model.



Perceived Relevance

In the context of stigma, the specific social identity of the stigmatized individual is devalued among certain factions (Crocker et al., 1998), and such stigmatization often leads to discrimination against the stigmatized groups (Heatherton et al., 2000). Tajfel (1978) believes that people usually form their own social identity through the three basic psychological processes of social classification, social comparison, and active differentiation. In the stage of social classification, individuals divide the group into an inner group and an outer group, and establish connections between people and things in the inner group (Tajfel, 1982); that is, perceptual connection is one of the attributes of individual social identity. The correlation created by identity makes individuals attracted toward their own group. They adopt comparisons and differentiations to pursue positive social identity and focus on differences between groups, resulting in inter-group conflict and discrimination (Zhang and Zuo, 2006). In this case, the stigma from external group toward the members of internal group will provoke the stigmatization perception of the members belonging to internal group. Thus, we hypothesize that:

H1: The perceived relevance of stigmatized groups has a positive impact on their perceived stigma during the COVID-19 pandemic.



Emotions: Anxiety, Anger, and Grief

Emotions are composed of many elements that are integrated into an affect program (Niedenthal and Ric, 2017). Stigma usually leads to negative emotions of the stigmatized, including stress, anxiety, sadness, and even some physical reactions (Lee and Craft, 2002; Armour, 2007; Lillis et al., 2020). Stigmatization is undoubtedly unfavorable to the victims and rubs salts into people's emotional wounds that exist as a result of the crisis. In particular, the public stigmatization of a certain region or group puts emotional burdens on its people and gives rise to their negative emotions (Bagcchi, 2020). These negative emotions are the integrated embodiment of several emotions: anxiety for suffering from pressure, anger for being offended, and sorrow for self-pity and depression (Corrigan and Watson, 2002; Griffiths et al., 2008; Zhu et al., 2017). Thus, we hypothesize that:

H2a: The perceived stigma has a positive impact on the emotion of anxiety during the COVID-19 pandemic.

H2b: The perceived stigma has a positive impact on the emotion of anger during the COVID-19 pandemic.

H2c: The perceived stigma has a positive impact on the emotion of grief during the COVID-19 pandemic.

According to the social identity process, people divide themselves as being inside a group or outside a group, establishing connections between people, concepts, and factors in the inner group (Tajfel, 1982). The concept of perceived relevance describes the intrinsic sources of personal relevance, or an intra-personal perception (Celsi et al., 1992). Group identification will induce the individual's perception of the events to become correlated with that of the group. The more individuals identify with the group, the stronger correlation they perceive between events and themselves (Henri and Turner, 1986). We argue that when a group suffers stigmatization, stronger perceptions of correlation will trigger stronger emotional experiences. Thus, we hypothesize that:

H3a: The perceived relevance has a positive impact on the emotion of anxiety during the COVID-19 pandemic.

H3b: The perceived relevance has a positive impact on the emotion of anger during the COVID-19 pandemic.

H3c: The perceived relevance has a positive impact on the emotion of grief during the COVID-19 pandemic.



Altruistic Tendencies

Group emotions occur in and are shared with a collective of people at a moment in time, and both positive and negative emotions are affected by others (Niedenthal and Ric, 2017). In cyberspace, the stigmatization incidents and their ensuing negative emotions could easily spread among groups. The post-truth phenomenon omnipresent in cyberspace reflects the resonance of group emotions (McIntyre, 2018). The behaviors of assistance that are regarded as altruistic include acts motivated by shame or the willingness to maintain a positive self-image (Eisenberg, 2014). Compassion and empathy are the major emotions that are helpful for generating altruistic emotions (Hatfield et al., 2011). When it comes to a public health crisis, however, stigmatization introduces negative collective emotions that spread via networks to easily generate empathy (McIntyre, 2018). Once common feelings are awakened, collective empathies could boost the tendency for altruism (McAuliffe et al., 2018). As the world succumbed to the crisis of COVID-19, the collective stigmatization during the outbreak has made the stigmatized develop complex feelings, such as anxiety, anger, and sadness. Studies reveal that, in certain situations, an angry mood could raise attention toward fairness and justice as well as enhance cooperation tendencies and moral behaviors (Van Doorn et al., 2014). Thus, we hypothesize that:

H4a: The emotion of anxiety has a positive impact on altruistic tendencies during the COVID-19 pandemic.

H4b: The emotion of anger has a positive impact on altruistic tendencies during the COVID-19 pandemic.

H4c: The emotion of grief has a positive impact on altruistic tendencies during the COVID-19 pandemic.

The theory of social identity holds that individuals' identity with a group is the basis of group behavior. Through this group identity, individuals have a connection with the group, and the consciousness of belonging to a group will strongly affect our perceptions, attitudes, and behavior (Tajfel and Turner, 1979). In groups, people cooperate extensively with non-relative members (Gintis, 2000; Boyd et al., 2003), and perceived self-correlation will affect people's altruistic help choices, decision-making time, and subjective negative emotional responses (Zhan et al., 2019). Thus, we hypothesize that:

H5: The perceived relevance of stigmatized groups has a positive impact on altruistic tendencies during the COVID-19 pandemic.

Stigma often leads to stigmatization, prejudice, and discrimination against stigmatized groups (Dovidio et al., 2000). Therefore, stigma may directly affect the cognition, emotions, and behavior of the stigmatized individual (Miller and Major, 2000). The continuing threat of the current pandemic has increased stigma against China (Asmundson and Taylor, 2020; Bavel et al., 2020). People who regard themselves as stigmatized may confirm and disclose their identity out of intrinsic motivation (Swann, 1983; Ragins, 2008). When the corresponding social identity is negatively affected, individuals may use competition, collective behavior, and other positive behavior strategies to enhance the overall image of the group (Blanz et al., 1998). Individuals' cooperative behavior is beneficial to the entire population; and groups with a higher degree of cooperation will survive due to strong adaptability (Cavalli-Sforza and Feldman, 1981). Collectivism represents a strong tendency for individuals to cooperate (Wenninger et al., 2019). Therefore, we believe that Chinese groups with obvious collectivism tend to be more altruistic when they perceive stigma. Based on this, we hypothesize:

H6: The perceived stigma of stigmatized groups has a positive impact on their altruistic tendency during the COVID-19 pandemic.



Mediating Effects of Emotion

Emotion is the physical and psychological response of information from the environment, which depends on people's evaluation of the information (Folkman and Lazarus, 1984). When an individual is faced with an unfavorable situation, they will first evaluate the threat, challenge, or degree of harm that the event or situation poses, and then produce a series of emotional reactions. For example, when people perceive hazards and threats in information, they produce negative emotions, such as anger, sadness, and anxiety (Folkman and Lazarus, 1984). Therefore, when people are stigmatized, they will think that they are being discriminated against and threatened based on the relevance of their identity and the perceived degree of stigma. According to the theory of resource conservation, when individual resources are threatened or lost, negative emotions, such as stress and anxiety, will be experienced (Shantz et al., 2016), and one's emotional state can affect their action tendency and behavior intention (Barnes et al., 2015). Some studies have confirmed the mediating role of emotion related factors in human behavior (Dennis et al., 2010; Karreman and Vingerhoets, 2012). That is to say, affection plays a mediating role between perception and behavior. Thus, we hypothesize that:

H7: Negative emotions have mediating effects on the impact of perceived relevance on altruistic tendency.

H8: Negative emotions have mediating effects on the impact of perceived stigma on altruistic tendency.




MATERIALS AND METHODS

Research design as well as the data collection for this study has been coincided with an important time point of pandemic prevention and control and has attracted widespread public attention. With the crisis sweeping the world, the traceability of the virus has become the focus of global attention. There is no evidence that this virus originated in any place all over the world. The earliest reported case in Wuhan had no history of contact with the seafood market (Huang et al., 2020), and the Wuhan seafood market may not be the origin of the novel coronavirus, SARS-CoV-2 (Cohen, 2020). However, some influential people publicized the stigma on his twitter account, which had hundreds of millions of followers. At the same time of the occurrence and fermentation of the stigma event, we carried out the design, development, and experimental data collection of the study. The experimental process is described in the Figure 2. It is very important to the participants' knowing of the event and to guarantee the authenticity and reliability of the data obtained, we mark this key factor in the Figure 2 with *. The questionnaire employed consists of three parts. The first part is the privacy and protection statement and the informed consent statement. Participants first read and clicked the agreement option online. The second part is a news report, which has been summarized by two researchers based on real reports on the authoritative and influential official media. The report provided an objective description of the incident. The third part required participants to complete a questionnaire about the situation and their feelings; the questionnaire also tests the participants' understanding of stigma events and emotional arousal.
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FIGURE 2. Research design and experimental process. * Is a prerequisite for carrying out the research as well as a factor to be controlled and tested.




DATA COLLECTION

The participants involved in this study are the Chinese group stigmatized in the event. The questionnaire was developed by referencing and adapting measurements from the literatures, and the hypothesis model proposed was verified by the data obtained. Before conducting the formal investigation, we employed a preliminary test based on a similar situation within the country during the pandemic. The pilot test included interviews and questionnaires to verify the results of the preliminary test stage and improve the research; then, a formal experiment was conducted.

The data were collected with a questionnaire using a sample service provided by an online survey platform (wjx.cn/sample/service.aspx).This is the largest online survey agency in China, providing 2.6 million sample banks consistent with the demographic distribution of China's netizen. As one of the current typical academic research methods, online survey has been widely recognized for its advantages of timeliness, maneuverability and so on (Evans and Mathur, 2018). Although its representativeness has been questioned, scholars believe that when most people in a society have Internet access and savvy, the basic feedback of using online research-the lack of representativeness-will lost (Scholl et al., 2002). By December 2020, the number of Internet users in China reached 989 million, and the Internet penetration rate reached 70.4 percent (CNNIC, 2021), furthermore, as this study needs to involve situational control and eliminate possible bias effects, online investigation is well-applicable to our study (Evans and Mathur, 2005). The survey and data collection mainly included three processes. First, participants were required to read and confirm the informed consent instructions and to complete the survey. They were told that the data were only to be used for scientific research, without influencing their privacy, reputation, living conditions, or health. Second, participants completed the survey. Finally, they received a lottery ticket after completing the questionnaire.

Before administering the questionnaire, the participants were asked to read a news report description and fill out the online survey based on their understanding of this event. To ensure the quality of questionnaire and prevent the occurrence of repeated surveys by participants, the questionnaire was set to be answered based on each user's social media account, which could only be retrieved once. We used the time limit as a screening factor. The questionnaire was considered invalid if the time spent was <3 min, and two reverse-logic questions were included in different positions of the questionnaire. All answers that violated the reverse-logic setting were considered invalid. We used AMOS for the empirical analysis. AMOS can be used for covariance-based structural equation model analysis (CB-SEM), which is accepted and used by a growing number of researchers as user-friendly statistical software (Hair et al., 2014).



MEASUREMENTS

We combined the existing theories and related literature, put forward theoretical models and hypotheses, summarized the latent variables that needed to be measured, and adapted them to form the measured variables and specific items according to the existing literature. The grief scale and altruistic tendency scale have developed for this research to measure grief and altruistic tendency in response to the stigmatization of the event, these items loaded on a single factor with no factor loadings below 0.75. item responses were averaged to create a single index of grief (Cronbach's α = 0.934; CR = 0.936; AVE = 0.785), as well as altruistic tendency (Cronbach's α = 0.903; CR = 0.906; AVE = 0.707).

To adapt to the understanding of Chinese users and avoid the problem of misunderstanding caused by language differences, we translated the scale into Chinese and then into English to verify the consistency of the expressions in the scale and to ensure that the translation and expressions are consistent. A five-point Likert scale (1 = completely disagree, 5 = completely agree) was used for measurement. The structures and measures used in this study and the source references are listed in Table 2, as well as the Cronbach's α values, composite reliability (CR), and average variance extracted (AVE) of the constructs, as well as the loading, T-value, mean, and standard deviation (SD) of the measured items.

In this study, SEM was used to test the hypotheses, and covariance analysis was used for the statistical analysis. We used SPSS 25.0 and AMOS to carry out the empirical analysis of the obtained survey data. This not only helps to solve the relationship problem of multiple dependent variables, but also can test the relationships between many potential structures by reducing model errors (Hair et al., 2014). Meanwhile, CB-SEM applications also contribute to scale development, exploratory and confirmatory analysis, relative saliency of potential structures, and assessment of causality (Hair et al., 2010; DeVellis, 2011). We tested the reliability and validity of the data to ensure the availability of the data and the validity of subsequent conclusions, and then evaluated the structural model. The specific reliability test results are shown in Table 2.



RESULTS

We collected 365 questionnaires, including 313 valid questionnaires. Table 1 presents the survey results on the characteristics of the respondents. The representativeness of the sample is reasonable. The distribution of male and female participants is in accordance with the gender distribution of Internet users in China.


Table 1. Descriptive statistics of participants' characteristics.
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RELIABILITY AND VALIDITY

The composite reliability (CR) and internal consistency (Cronbach's alpha) of latent variables are usually used as important indicators for evaluating model reliability. Average Variance Extracted (AVE) is usually used to measure convergence validity. Table 2 shows the α coefficient, CR value, and AVE of each latent variable, as well as the loading, T-value, mean, and SD of the measured variables. Except for the removed AG2, and AT5, the two items with loading values <0.6, the factor loadings of all measurement indicators are >0.6, and most are >0.8, indicating that they measure their respective latent variables well. This also ensures the better convergence of the measurement model. In addition, the AVE values of all latent variables are >0.6, and most are >0.7, indicating that the latent variables have good convergence validity.


Table 2. The measures and psychometric properties.
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According to the Fornell-Larcker Criterion, when the square root of the AVE of a variable is greater than its correlation coefficient with a certain variable, the two variables have good discriminant validity. Table 3 shows that all the values on the diagonal are >0.7 and greater than the values under the diagonal, indicating that the value of the square root of the AVE of all variables is greater than the correlation coefficient between the variables; therefore, the discriminant validity between all variables is acceptable.


Table 3. Correlation matrix and psychometric properties of key constructs.
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STRUCTURAL MODEL

This study uses AMOS to test the constructed model by analyzing the path coefficient, the significance of the coefficient, the determination coefficient R2, and the fitness index of the model. Before testing the hypotheses, the multicollinearity of the relevant data structure has been tested and meets the requirements. Figure 3 shows the path between each construct, the path coefficient, the corresponding T-value of the coefficient and its significance to the structural equation model, and the corresponding R2 results.


[image: Figure 3]
FIGURE 3. Results of the research model.


For the complete model, the test results confirmed most of the hypotheses proposed in this study. Except for H4a and H6, the hypotheses are strongly supported by empirical evidence, with a p < 0.05, and most hypotheses have a p < 0.01. This is strong support from the empirical evidence. Regarding perceptual relevance, we found that relevance has a strong positive effect on the stigma of perception (β = 0.369, p < 0.01). This finding is consistent with the results of previous studies. The occurrence of this incident evokes the identity perception of the Chinese public, extending itself and combining with the whole country, the higher the degree of association, the higher the degree of perceived stigma. Therefore, H1 is supported.

The perceived stigma significantly affected participants' anxiety (β = 0.390, p < 0.01), anger (β = 0.328, p < 0.01), and grief (β = 0.215, p < 0.01). Therefore, H2a, H2b, and H2c are supported. The results show that relevance significantly leads to people's negative emotions, including anxiety (β = 0.208, p < 0.01), anger (β = 0.352, p < 0.01), and grief (β = 0.161, p < 0.05); in the stigmatized scene, the higher the relevance of the participants, the more likely they were to be aroused into negative emotions. Therefore, H3a, H3b, and H3c were verified. In addition, the coefficient of the path from relevance to anger is greater than the coefficient of the path from relevance to anxiety and grief, indicating that anger with a high-relevance perception dominates the negative emotions.

As for the effect of emotions, the effect of anxiety on altruistic tendency is not significant (β = 0.003, p = 0.966), so H4a is not supported. Anger (β = 0.389, p < 0.01) and sadness (β = 0.138, p < 0.05) significantly and positively promote participants' altruistic tendency, supporting H4b and H4c. The coefficient of the path from anger to altruism is significantly greater than that from grief to altruism, providing further evidence that, during the COVID-19 pandemic, negative emotions caused by people being stigmatized have a pro-altruistic effect on the stigmatized subjects. Moreover, though anger occupies the dominant position, the impact of anxiety cannot be verified. In addition, perceived relevance also promotes the altruistic tendency to a certain extent (β = 0.125, p < 0.1), therefore, H5 is supported. However, perceived stigma has no significant impact on altruistic tendency, thus, the empirical evidence does not support H6.

The independent variables explain a substantial portion of the variance in the dependent variables. Perceived relevance explains 13.6% of the variance in perceived stigma, 25.6% of the variance in anxiety, and 31.6% of the variance in anger are explained by perceived relevance and perceived stigma. Although the explained variance portion of grief is relatively low (9.7%), the model accounts for 24.6% of the variance in altruistic tendency.

Furthermore, we report the model fitness indicators listed in Figure 3, which are widely used in SEM testing. As suggested by Marsh and Hocevar (1985), when df / χ2 is between 1 and 3—the value here is 2.770—the root mean square error of approximation (RMSEA) should be <0.08—here, it is 0.062. When the values of certain indicators in NFI, IFI, TLI, and CFI are >0.9, this indicates a good fit to the data, and the fit indicators reported here suggest that the model has reasonable fit.

Based on the analysis of the direct effect (DE), indirect effect (IE), and total effect (TE) of the model constructs presented in Table 4, we summarized the mediating effects of the emotions. Perceived relevance has a significant TE on altruism tendency (TE = 0.223, p = 0.002), so the follow-up analysis can be carried out according to the mediating effect (Wen and Ye, 2014). The DE from perceived relevance to altruistic tendency is not significant (DE = 0.098, p = 0.150), while the total indirect effect (TIE) from perceived relevance to altruistic tendency is significant (TIE = 0.044, p = 0.000), indicating that the impact from perceived relevance to altruistic tendency is completely mediated by negative emotions; therefore, H7 is supported. As for the factors between perceived relevance and altruistic tendency, the IE of anxiety is not significant (IE = 0.015, p = 0.960), while the IEs of anger (IE = 0.037, p = 0.000) and grief (IE = 0.014, p = 0.057) are significant, accounting for 85.6 and 14.4% of the IEs, respectively.


Table 4. Direct, indirect, and total effect (Bootstrap = 2,000).
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Perceived stigma has no significant TE on altruism tendency (TE = 0.072, p = 0.144), but the DE from perceived stigma to altruistic tendency is not significant (DE = 0.063, p = 0.731), while TIE from perceived relevance to altruistic tendency is significant (TIE = 0.047, p = 0.001); thus, the follow-up analysis should be carried out according to the suppressing effect (Wen and Ye, 2014). However, the total mediating effect of emotions between perceived stigma and altruism tendency also exist under this situation (Fairchild and McQuillin, 2010; Rucker et al., 2011; Soest and Hagtvet, 2011), indicating that the impact from perceived stigma to altruistic tendency is completely mediated by negative emotions; thus, H8 is supported. As for the factors between perceived stigma and altruistic tendency, the IE of anxiety is not significant (IE = 0.001, p = 0.983), while the IEs of anger (IE = 0.100, p = 0.000) and grief (IE = 0.023, p = 0.019) are significant, accounting for 81.3 and 18.7% of the IEs, respectively.



DISCUSSION

In the course of forming social identity, people assign themselves to different groups by judging and evaluating their own and others' affiliations. This is done to divide the group into an inner group and an outer group, and establish connections between people and things in the inner group (Tajfel, 1982). Perceived relevance is one of the attributes of social identity. However, there are discrimination and conflicts among social groups (Zhang and Zuo, 2006). In the case of group stigmatization, individuals with an intense sense of group belonging will experience a higher perceived level of being stigmatized. Therefore, the support of H1 in the current study supplies evidence for the social identification mechanism of the generation of perceived stigma in the context of public stigmatization.

With the supportive results for H2a, H2b, and H2c, public stigmatization has been shown to have a significant negative effect on emotions arousal during the COVID-19 pandemic. The stronger the perceived level of stigma by the stigmatized person, the more anxiety, anger, and grief they will have; this is consistent with the findings of other studies on negative emotions caused by stigma in other scenarios (Lee and Craft, 2002; Armour, 2007; Bagcchi, 2020; Lillis et al., 2020). Among the pathways of influence in which perceived stigma evokes negative emotions, anxiety has the largest pathway coefficient, followed by anger and then grief, which has the smallest coefficient, but one that is still significant.

Furthermore, the perceived relevance caused by social identity significantly promotes negative emotions of the public stigma of COVID-19, as shown by the supportive results for H3a, H3b, and H3c. This is consistent with the negative effects of stigmatization in other social situations (Jones and Corrigan, 2014). The emergence of group identity is the antecedent condition for the perception of being stigmatized as a member of this group. This study further confirmed that perceived relevance among groups can significantly promote negative emotions in public stigma events. Among the pathways of influence in which perceived relevance evokes negative emotions, anger has the largest pathway coefficient, followed by anxiety and then grief, which has the smallest coefficient, but one that is still significant.

An interesting finding of this study is that negative emotions can promote social altruistic tendency in online public stigma about the COVID-19 pandemic. Although the impact of anxiety on altruism tendency is not significant, failing to support H4a, with the support for H4b and H4c, the current study confirmed the dominant role of anger and the significant role of grief in the promotion of altruism (Seip et al., 2014; Van Doorn et al., 2014). The findings confirmed that, facing the current crisis, the anger and grief produced by the members of the stigmatized group have a certain role in promoting their mutual help. In addition, perceived relevance also promotes the altruistic tendency, with supportive evidence for H5, verifying the promoting altruism effect of relevance perception in social identity (Gintis, 2000; Boyd et al., 2003; Zhan et al., 2019).

We found that negative emotions generated by stigmatized play a complete mediating effect between perceived relevance and altruistic tendency and a complete mediating effect between perceived stigma and altruistic tendency. As H6 was not supported and the total effect between the perceived stigma and altruism tendency was not significant, the role that emotions played was also referred to as the suppressing effect (Wen and Ye, 2014). The mediating effect of negative emotions is verified through emotions of anger and grief; specifically, anger takes a leading role, with supportive evidence for H7 and H8. As such, negative emotions play a mediating effect between social responses of stigmatizing and stigmatized groups. Perceived stigma and social identification induce responses of negative emotions, which in turn promote the tendency of altruistic tendency.



THEORETICAL IMPLICATIONS

Our findings have several theoretical implications. First, our findings confirmed that public stigmatization behavior can significantly induce negative emotions in stigmatized groups, and it provides empirical evidence that this causes negative emotions including anxiety, anger, and grief. It lays a foundation for further exploration of the influence mechanism of media expression on public sentiment in a global public health crisis. Second, the current study clarified the social identity, stigma, and its evoking effect on negative emotions in the context of the COVID-19 pandemic. Negative emotions are a burden on society, and the present findings provide empirical evidence for the harm of stigma to social groups. From the perspective of public health management, the widespread production of negative emotions is undoubtedly a threat. Third, the present research is a beneficial attempt to apply and expand the study of social identity theory in the context of a public health crisis, which provides a basis for further expanding the interpretation of social identity theory in the same setting. On one hand, group perception association will strengthen stigma perception and aggravate the arousal of negative emotions. On the other hand, perceptual relevance can promote altruistic tendencies within groups, thus bringing about better cooperation conditions. These interesting conclusions are worth explaining and exploring based on more research scenarios. Fourth, the current study reveals that anger and grief caused by stigma can promote social altruistic behavior in the context of a public health crisis, and play an intermediary role between stigma and altruism. This discovery provides a basis for further research on the formation of social cooperation and the strategy of social collective mobilization when humans face public crisis events.



PRACTICAL IMPLICATIONS

The conclusions presented here can provide certain inspiration for public expressions and international cooperation, and even the formation of the protest cooperative relationship in public health crisis events. First, we should not simply connect countries, regions, and groups directly with the outbreak, for this stigmatizing behavior will harm the stigmatized groups. Large-scale negative emotions (e.g., anxiety, anger, sorrow) are adverse to the maintenance of a positive attitude of the public. In the long run, possible threats can be posed to people's physiological health. Second, we should be cautious with our words and actions in the Internet public sphere. Today, with humans connected in a community of common fate via the Internet, the words and deeds of anyone could suddenly arouse wide concern and, thus, influence the world. In the context of the outbreak, with every corner of the world gripped by anxiety, the communication power of the Internet will expand the harm of stigmatization to others. Therefore, we should not make baseless accusations against others via social media. Third, we should not easily blame others for no reason, even the possible antagonists during a certain period. According to this research, the behaviors that evoked negative emotions promoted cooperation within the stigmatized. One might wish to pass the buck but end up helping others unintentionally.



LIMITATIONS AND FUTURE DIRECTIONS

First, the research scenario and participants in the survey were restricted to one country based on a typical stigma event during the COVID-19 pandemic. Additional research will be needed to examine how and to what extent contextual differences affect emotions and altruism tendency. The research model proposed is applicable in other social public crises and is capable of considering other factors related to public health. Second, this study focuses on the impact of online public stigma on social networking sites, we try to restore the scene of stigmatization event through online experiments, and although online questionnaires are widely used in behavioral research, it still has limitations. In future research, we consider to reconfirm the negative emotion arousal and altruism promoting of online public stigmatization by means of field interviews or offline experiment based on scenario setting. Third, some characteristics of the sample may cause the results to be biased—for example, respondents aged 18–25 accounted for 82.1% of the total, and those with a bachelor's degree or above accounted for 89.4% of the total. However, the altruistic behavior studied in this article is a strategy for human evolution and stability, which is a general problem of human behavior (Gintis et al., 2003), so the analysis is not limited by the demographic characteristics of the sample. This has been confirmed in related studies (Feng et al., 2020). Fourth, the influence of stigma on social groups differs within and outside of the group. This research examines the influence of public stigma on the stigmatized group. Future research should further verify the influence of public stigma on other groups in social public crisis events and deeply explore different types of emotional arousal mechanisms for different groups. Fifth, this research includes three typical negative emotions related to stigmatization. More emotions shall be taken into future research to systematically consider the aroused mechanism of different emotions and the impact on social cooperation tendency.



CONCLUSION

The global public health crisis triggered by COVID-19 is still proceeding, and stigma has brought uncertainties to the prevention and control of the pandemic. In this study, we verified that, in the context of the COVID-19 pandemic, perception relevance and perception stigma have positive impacts on the negative emotions of people, and the arousal of negative emotions leads to a rise in the altruistic tendency within the stigmatized group, to a certain extent. The measurement model has been confirmed, with acceptable credibility and validity, path coefficients, and model fit. The results contribute to extend the knowledge on the negative emotion reactions on the public online stigma during the COVID-19 pandemic. For a country and nation, external misunderstanding and stigma will promote the group becoming more united and mutual help. One wish to pass the buck but end up helping others unintentionally.
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Objective: To describe changes in knowledge, attitudes and preventive practices (KAP), risk perception, and psychological variables of Spanish population toward the COVID-19 pandemic from July to November 2020.

Methods: Three samples, each of one composed by 1,000+ persons aged 18 years or older, were interviewed online in three rounds, every 2 months, from July to November 2020.

Results: The level of knowledge on COVID-19 was high in the three rounds, with percentages above 95% of correct answers related to ways of contagion and correct use of face masks. The most accepted measure was the mandatory use of face masks (80–86% of agreement in the three rounds, p = 0.001), followed by the night curfew (63% of agreement). Most participants (>80%) consistently reported using face masks, ventilating spaces, and washing or disinfecting hands. However, risk perception and self-efficacy were low. Worry about losing a loved one, the health system overload and people who do not wear face masks was high (>85% of the samples). The percentage of respondents who felt depressed due to COVID-19 increased from round 1 to round 3 (p = 0.044).

Conclusions: Spanish population has a high degree of KAP, but a relatively low risk perception and self-efficacy. These findings can help health authorities to guide containment measures and campaigns addressed to improve preventive practices.

Keywords: COVID-19, behavioral insights, knowledge-attitude-behavior, preventive practices, self-efficacy


INTRODUCTION

The COVID-19 outbreak due to the coronavirus SARS-CoV-2 hit strongly to Spain, leading to a strict general population lockdown between March 14th and June 21st 2020, followed by several containment and preventive measures. These measures changed over time and varied between the different autonomous communities (regions) in response to their epidemiological situation. By February 2021, Spain had 3,041,454 confirmed COVID-19 cases, of which 273,717 required hospitalization and 64,217 had died (1).

In the absence of a definitive treatment and until the vaccination programs are fully implemented, the fight against the COVID-19 has been based in the behavioral changes that the preventive measures entail. Knowledge, attitudes and preventive practices (KAP) play an essential role in the control of infectious diseases such as SARS-CoV-2. Although it is a new disease, the level of knowledge about the symptoms, ways of contagion, and preventive measures seems to be good in the general population worldwide (2), with age, education level and income as main associated factors to knowledge. Positive attitudes toward preventive measures increase the willingness to adopt them and to collaborate in further prevention and control measures (3). The Theory of Planned Behavior (TPB) suggests that attitudes, perceived norms and behavioral control (perceived capacity to adhere to the norms, or self-efficacy) are the best predictors of intentions to perform a behavior (4). According to the KAP model, knowledge is the basis and attitude is the driving force of behavior change (3).

Recent studies have shown that individuals' level of perceived risk associated to the disease is key in the adherence to the preventive measures (5), and people who perceived a higher risk of getting infected were more likely to adopt protective measures (6). Psychological variables such as fear or anxiety can also have direct or indirect effects on intentions and behaviors (7). The Health Belief Model (HBM), one of the most cited theories of behavior change, include an individual's perception of susceptibility to and severity of diseases or disorders as well as the perception of benefits of and barriers to taking action and participating in prevention activities (8). Previous publications have found that more anxious or worried individuals may be more compliant with preventive measures, people who worry about a disease spontaneously keep social distance, and health concerns is associated with the adoption of preventive measures (9–11).

Behavioral insights (BI) surveys can help monitoring the KAP, risk perception, and psychological variables of the population related to COVID-19, as they are of critical importance to face the challenges posed by the pandemic, allowing to gain valuable insights into information needs, contextualize certain phenomena (e.g., acceptance of restrictions), and to target those groups needing additional attention (12). To this end, the World Health Organization (WHO) Regional Office for Europe launched in March 2020 the COVID-19 Snapshot Monitoring (COSMO) survey, together with the University of Erfurt, Germany, with the aim of providing rapid, adaptable, flexible, and regular information to authorities. Spain is one of the countries that is currently carrying out the COSMO survey every 2-months, with data currently available for 3 rounds (COSMO-Spain). The results have been shared with the Spanish health authorities and are publicly available (https://portalcne.isciii.es/cosmo-spain/).

The aim of this study was to present the (COSMO-Spain) research protocol, to describe the knowledge, attitudes, preventive practices, risk perception, and psychological variables of the Spanish population regarding COVID-19, and to analyze the evolution of those variables in three time points during the outbreak.



METHODS


Study Protocol

Nationwide, cross-sectional panel survey on the current state of BI in Spain, specifically on knowledge, attitudes and preventive behaviors, risk perceptions, and psychological variables related to the COVID-19 pandemic. The survey was carried out by a consumer research company in three rounds, every 2 months, and each round recruited a sample of 1,000 persons matching the Spanish general population in terms of age, education, gender, and area of residence. The research company selected the sample by sending an invitation e-mail to answer an online questionnaire to the members of the panel aged 18 years or older that fit the selection criteria. People invited to answer that did not respond were replaced by others of the same stratum.

For round 1 (n = 1,033) data were collected between July 27th to August 4th 2020, after the first wave of the pandemic, in the midst of the “new normality,” with the mandatory use of masks implanted throughout the country and with new outbreaks in several regions (13). Some autonomous communities had specific restrictions regarding freedom of movement in some localities or areas. By August 6th, the number of COVID-19 cases was 75,146, with an accumulated incidence of 37.9 cases by 100,000 inhabitants (14).

For round 2 (n = 1,058), the survey was conducted between September 22nd and 25th 2020, during what has been called the beginning of the “second wave” of the coronavirus/COVID-19 pandemic. The week before, the new school year had started, with a school reopening. The cases detected during week 39 (September 21st to 27th 2020) reached to 55,877 and the accumulated incidence was 118.8 (15). The upturn in cases led to the adoption of measures to restrict activity and mobility in different cities and autonomous communities.

Round 3 (n = 1,018) was carried out between November 24th and 27th 2020, at the end of the “second wave” in Spain. The cases detected during that week amounted to 60,462 with a cumulative incidence of 128.6 for 14 days (16). During that week, mobility restrictions and capacity limitations in commercial establishments were maintained in different autonomous communities.



Ethical Statement

This study was approved by the Carlos III Health Institute Ethics Committee (CEI PI 59_2020-v2). Respondents were informed about the aims of the study and participation consent was signed by accepting to fulfill the questionnaire.



Variables

An online questionnaire was prepared to collect information on basic socio-demographic data (gender, age, education level, employment, and province), COVID-19 infection status and self-assessed health, in addition to the main study variables. The variables from the COSMO study (12) were selected and adapted taking into consideration the cultural context and the current pandemic wave (12). The survey differs slightly from one round to the other to adapt it to the epidemiological situation of the moment.

Knowledge on the coronavirus/COVID-19 was assessed asking the participants about the correctness of 13 statements (6 in round 1, to which 7 more were added in rounds 2 and 3) on coronavirus/COVID-19 ways of infection and symptoms, and the correct use of preventive measures. The response options were “yes,” “no,” or “do not know.”

Attitudes toward policies and interventions against COVID-19 were assessed by asking about the level of agreement with the adequacy of decisions taken in Spain to handle the pandemic in general, and with specific measures (mobility freedom between countries and between regions, compulsory use of face masks, opening of schools, letting the Autonomous Communities to decide the regulations). Questions were rated from 1 (strongly disagree) to 5 (strongly agree).

Preventive behaviors were assessed using the question “During the last 7 days, how frequently did you take the following measures to prevent infection from coronavirus/COVID-19?” in rounds 2 and 3. The scoring options were from 1 (never) to 5 (always). The listed measures were: wearing face masks according to norms and recommendations, ventilating closed spaces, using hydro alcoholic gel or disinfectants for cleaning the hands, washing my hands often with soap and water, avoiding public transportation, ensuring physical distancing (at least 2 meters), avoiding touching my eyes, nose, and mouth with unwashed hands, avoiding social/family events and disinfecting surfaces.

Risk perception was measured using the following questions: “what do you consider to be your own probability of getting infected with coronavirus/COVID-19?” (only in rounds 2 and 3), and the probability of getting infected in several places (public transport, meetings with family and friends, health centers, and work places), both answered from 1 (very unlikely) to 5 (very likely); and “how severe would contracting the coronavirus/COVID-19 be for you?,” answered in a scale from 1 (not severe) to 5 (very severe).

The psychological variables included self-efficacy, level of worry, perceived speed of propagation of the coronavirus and depression. The perceived self-efficacy (self-assessed COVID-19 self-protection and avoidance ability) was surveyed with the question “for me, avoiding an infection with coronavirus/COVID-19 in the current situation is.?,” with a response scale from 1 (very difficult) to 5 (very easy). The level of worry of the population about the coronavirus/COVID-19 outbreak in general and about specific situations was inquired. Situations included the possibility of losing a loved one (in rounds 1 and 3), the health system overload, becoming unemployed (in rounds 2 and 3), the possibility of a new lockdown, the inability to pay their bills, work/life balance problems, their own physical and mental health, going outside (in rounds 1 and 2), people that does not wear face masks (in rounds 1 and 2), closure of schools and educative centers, and family arguments for not following the rules. The question was “at the moment, how much do you worry about…?,” and the answers were rated from 1 (do not worry at all) to 5 (worry a lot). Perceived speed of propagation and depression were both questioned as “the coronavirus/COVID-19 to me feels…,” with a scale ranging from 1 (spreading slowly) and 5 (spreading fast), and from 1 (makes me feel depressed) to 5 (it does not affect my mood).

All items, originally in English, were translated by professional translators, reviewed and slightly modified by the COSMO-Spain team.



Data Analysis

Descriptive statistics were applied to all variables. For binary and categorical response options, the percentage of participants that selected each option was computed. Mean and standard deviations were calculated for continuous variables. Data by rounds were compared using chi-squared and Mann-Whitney tests using data from the first and last available rounds.

No sampling weights were used, as the sample was representative of the Spanish population by age, sex, educative level, and area of residence.




RESULTS

Participants' main socio-demographic characteristics are displayed in Table 1. Mean age in round 1 was 45.7 (standard deviation, SD: 14.6; range: 18–89) years old, 45.6 (SD: 14.7; range: 18–78) in round 2 and 46.1 (SD: 14.2; range: 18–85) in round 3. Most sample participants had secondary or university studies, and half of participants was working.


Table 1. Socio-demographic characteristics of the samples in each round of the COSMO-Spain survey.

[image: Table 1]


Knowledge

The percentage of respondents that knew that face masks should cover nose and mouth and that hands must be washed before handling face masks increased between rounds (Table 2). However, around 10% of the participants in the three rounds incorrectly answered that face masks should be removed to cough or sneeze. Regarding the knowledge on ways of contagion, more than 90% of respondents knew that COVID-19 is spread by drops when coughing or talking in all rounds.


Table 2. Knowledge on coronavirus/COVID-19 in each round.
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Attitudes

The perceived adequacy of measures taken to handle the pandemic decreased from 33% (round 1) to 27% (round 3) (Table 3). The measure that generated the greatest agreement was the mandatory use of face masks (80% agreement in rounds 1 and 2, and 86% on round 3), while the decision with the lowest level of agreement was the freedom of movement between countries (only 17–24% agreed with this measure).


Table 3. Attitudes toward preventive measures and political decisions in each round.
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Preventive Behaviors

The level of adherence to recommended preventive measures was high in the three rounds. The use of face masks and avoiding public transport significantly increased from round 2 to round 3 (Table 4). Other preventive measures such as washing hands and disinfecting surfaces, significantly decreased from round 2 to round 3.


Table 4. Use of preventive measures in each round.
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Risk Perception

Only 26% of the sample perceived their probability of contagion as high or very high, with no differences between rounds 2 and 3 (Table 5). The perceived probability of contagion when visiting crowded outdoor spaces decreased (from 52% in round 2 to 44% in round 3, p = 0.012), but the perception of risk when visiting crowded closed spaces increased (from 75% in round 2 to 81%, p = 0. 003).


Table 5. Risk perception in each round.
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The percentage of participants that believed they will get severe or very severe COVID-19 if infected has significantly decreased between rounds, from 43% round 1 to 36% in round 3 (p = 0.043).



Psychological Variables

Most participants (64%) reported to be worried or very worried in round 1, with a non-significant decrease in rounds 2 and 3 (59%) (Table 6). The main concerns of the respondents regarding the pandemics were similar in the three rounds: the saturation of health services, losing a loved one, the people who do not use face masks, and a new general lockdown.


Table 6. Psychological variables in each round.
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Avoiding infection with coronavirus/COVID-19 was perceived as easy or very easy only for <1 third of participants in all rounds. Most participants (72% in round 1 to 79% in round 3, p = 0.001) perceived the coronavirus is spreading fast. The percentage of respondents who said that COVID-19 makes them feel depressed was similar in the three rounds, with a slight increase in round 3 (42%) (p = 0.044).




DISCUSSION

The COSMO-Spain survey is the first population study focused in gathering data on knowledge, attitudes, and practices about COVID-19 in Spain. This information is of great interest for public health authorities to monitor variables that are critical to evaluate the acceptance and effectiveness of implemented measures to control transmission and to document changes over time as the pandemic progresses (12).

The study recruited three samples matched in terms of age, education, gender, and area of residence with the Spanish population. Regarding employment situation, the percentages of active and unemployed population in the three rounds of our survey are similar to those issued by the Spanish National Statistics Office: 58% of the Spanish population was working and 16% was unemployed during the third term of 2020 (17). Interestingly, the percentage of people who did telework reached 17% in the first round, decreasing to around 10% in the last rounds, reflecting the incorporation of workers to their work settings and the re-opening of schools. Although there are not official statistics on teleworking, it is estimated that around 16% of Spanish workers were working from home due to the pandemic (18).


Knowledge

A literature review conducted at the end of July 2020, coincident with our first round, showed that most studies report a good knowledge on coronavirus/COVID-19 (2). Consistent with these studies, we found that knowledge of the population in Spain was high. Our percentage of correct answers was higher than those obtained in Malaysia in similar items during the lockdown (19). Furthermore, our results show that knowledge improved over time in most of the assessed issues, consistent with the increases in incidence and the information campaigns in Spain, focused on the correct use of face masks, awareness about asymptomatic persons and incubation period. This trend is comparable to another study conducted in the US from March to April 2020 in (20). However, two items showed a decrease of correct answers: “the recommendations of the authorities are mandatory” and “the coronavirus is spread by physical contact with someone infected.” The second one, with the lowest percentage of correct answers of all items, is of great concern and calls for information campaigns specifically addressing contacts with infected people.



Attitudes

In general, the level of agreement with the adopted measures to control the coronavirus expansion was stable between rounds, although low, with around 30% of the interviewed that perceived them as adequate. On the contrary, only 12–16% of the participants found the measures excessive. There was a progressive acceptance of specific measures such as the mandatory use of face masks, the opening of educative centers, and the mobility restrictions, consistent with the increase in incidence and the number of cases during the second wave of the pandemic, which corresponded to round 3 of the study.



Preventive Behaviors

Positive attitude toward preventive practices is related to the adherence and use of them (2). The use of preventive measures is high in the Spanish population, with more of 90% or people wearing face masks and more than 80% ventilating closed spaces, using hydro alcoholic gel or disinfectants and washing hands always or almost always. These results are in line with previous studies (2). It is noteworthy that in Spain, the use of face masks is compulsory in all public spaces (open or closed), with a high level of acceptance of this obligation. Disinfecting surfaces has decreased over time, probably due to the better knowledge of the COVID-19 ways of contagion, but on the contrary, avoiding the use of public transport has increased. There has been some controversy in the role public transport plays in the spread of the disease (21) and population perceives it as a setting with a high risk of contagion, as observed in our study. Measures aimed to reduce the risk of transmission, including increasing seat distance, reducing passenger density, environmental cleaning and disinfection, and use of personal hygiene protection, could contribute to rise the perception of safety of public transport during the pandemic (21, 22).



Risk Perception

Different results were obtained according to risk perception indicators: probability of getting infected remained stable whereas perceived severity decreased. A comparative study during the lockdown identified Spain as one of the countries with the highest risk perception, using a composite score (5). The increase of perceived speed of propagation might be related to a broader geographic coverage of COVID-19 infection in Spain as time passed, as well as increased accumulated prevalence.

When analyzing risk perception in specific situations, results also varied across the surveys. Both healthcare and education centers were perceived as safer places as time elapsed. This is probably related to the strict safety measures that have been implemented in both settings in Spain, where the number of outbreaks associated to schools has been relatively low after they re-opened in September 2020 (23). The decreased risk perception in crowded open spaces (such as outdoor seating in bars and restaurants) is concerning and calls for more campaigns. The increase of risk perception in public transport might be due to the observed decrease of people teleworking in Spain and seen in the question on type of work, which led to more people using public transportation.

The mild increase of risk perception when meeting family and friends, as well as being in crowded closed spaces, might explain that, despite the high knowledge about the disease, positive attitudes and preventive behavior, the accumulated incidence in Spain had not decreased below 100 by 100,000 inhabitants during this study, maintaining the risk of transmission in a medium/high level (24). Population behavioral changes in health are also determined by the evolution of individuals risk perception of disease severity and other psychological variables.

In our study, 41–49% of participants did not perceive as (very) likely to get infected in meeting family and friends. This is congruent with the observed rate of about one third of people who reported not avoiding social/family events, despite the campaigns from Spanish health authorities. In Spain, people usually gather with family and friends, very often taken in a bar or restaurant, which might explain that only 36% agree with the closure of bars and restaurants. Besides, social contact is an import source of well-being. Taking into consideration that contact with an infected person is the major source of contagious, it is important to take measures to increase risk awareness and safety measures during social gatherings, especially in bars and restaurants, allowing people to adopt new social norms (25).



Psychological Variables

Perceived self-efficacy remained stable and relatively low over time. This is important, as a study during the lockdown showed that it had a significant association with risk perception in Spain (5). Worry about specific situations increased in 42% of items, decreased in one item (“a new lockdown”) and remained stable in the rest of them. Consistent with the increase of worry about own physical and mental health, the rate of people reporting depressed mood also increased over time, as the restrictions tightened over time in response to the increases in incidence observed in Spain. A similar trend was observed in Argentina, comparing data gathered in March and April 2020 (26). It is important to continue monitoring the population mental health and fostering well-being.



Study Strengths and Limitations

The main limitation of this study is that the survey was only administered online (adapted to computer or smartphone), due to logistic difficulties. This way, groups of population with problems accessing to Internet (older people, people with disabilities, or lower educative level) could be under-represented in the sample. However, the sample matched the Spanish general population in terms of age, education, gender, and area of residence. In addition, results are drawn from self-reported data. Comparison with objective data, such as direct observation of people wearing masks in a certain context, would be necessary to increase the external validity of the study.




CONCLUSIONS

Spanish population had a high level of COVID-19 disease knowledge, positive attitudes, and preventive behavior during the pandemic. However, this seems to not have a great impact in disease transmission, which remained high. Aspects such as a low risk transmission perception in familiar situations might be delaying the change of key behaviors to the control of the transmission. Information campaigns addressed to improve prevention practices in such situations could help the population to minimize transmission risk. BI surveys such as COSMO-Spain provide relevant information about the population's knowledge, attitudes, practices, and perception that guides policy decision making. To make it effective, it is important to maintain data updated with further rounds as the COVID-19 pandemic evolves. Future aspects of interest are COVID-19 vaccine perception and epidemic fatigue.
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Data were collected from 896 participants in three Chinese cities affected by the COVID-19 pandemic to varying degrees through an online survey platform. A conditional process model was then proposed for the impact of optimistic bias on self-protection behaviors during the COVID-19 pandemic from the perspective of social norms. Statistical analysis demonstrates that optimistic bias has a negative impact on self-protection behaviors through message acceptance. Perceived social norms moderate this relationship in the following ways: (1) The higher the perceptions of social norms, the smaller the negative impact of optimistic bias on message acceptance, and the smaller the positive impact of message acceptance on self-protection behaviors. (2) Within a certain range, the higher the perceptions of social norms, the smaller the negative impact, both direct and indirect, of optimistic bias on self-protection behaviors. (3) The direct and indirect effects of optimistic bias on self-protection behaviors become insignificant when perceptions of social norms are very strong. Comparing the data of the three cities shows that higher risk is associated with a stronger role of social norms in moderating the relationship between optimistic bias and self-protection behaviors. The above results suggest that there may be both internal (optimistic bias) and external (social norms) reference points in individual decision-making regarding health behaviors. The theoretical and practical significance of the dual reference points are discussed.
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INTRODUCTION

Cable News Network (CNN) reported on March 25, 2020 that a group of young adults who thought “they were invincible” held a coronavirus party in Kentucky, the United States, to defy state guidance to practice social distancing, and that at least one of them were then found to have the novel coronavirus (SARS-CoV-2)1 In fact, the World Health Organization (WHO) has warned young people that they are not invincible from the novel coronavirus2 The overconfidence of the partygoers in their immunity is exactly what psychologists call optimistic bias or unrealistic optimism; that is,people systematically tend to underestimate (overestimate) their personal probability of encountering negative (positive) events compared with other individuals under the same conditions (Weinstein, 1980; Harris and Hahn, 2011). In subsequent studies, the concept of optimistic bias has been widely used in various domains, one of which is health-related behavior (e.g., Williams and Clarke, 1997; Arnett, 2000; Caponecchia, 2010; Lopez and Leffingwell, 2020). The existing studies in this field can be broadly categorized into three groups. First, studies that examine the impact of optimistic bias on health behavior in different behavioral areas, such as alcohol consumption (Masiero et al., 2018), smoking (Popova and Halpern-Felsher, 2016), sun protection (Bränström et al., 2006), obesity and hypertension (White et al., 2017), and safe driving (Delhomme et al., 2009). Most of these studies concluded that optimistic bias had a negative impact on health behavior (Weinstein and Klein, 1995; Harris and Napper, 2005; Park and Ju, 2016; Hwang et al., 2019). However, some authors have expressed different views; for example, Cho et al. (2013) found that optimistic bias had no significant effect on self-protection behavior during H1N1 influenza pandemic in South Korea; Taylor and Gollwitzer (1995) also suggested a non-significant association between optimistic bias and behavior. Second, studies that investigate the moderators in the relationship between optimistic bias and health behavior (Helweg-Larsen and Shepperd, 2001). For example, Harris et al. (2008) indicated that event characteristics (e.g., the universality, negativity, or severity of the event) and personal factors (e.g., emotional state and past experience) moderated the impact of optimistic bias to varying degrees. Third, studies that aim at intervening optimistic bias. The purpose of this group of studies is to explore how to reduce the optimistic bias of participants, thereby mitigating the negative impact on health behavior. The intervention methods that have received considerable attention include self-affirmation (Klein et al., 2010; Epton et al., 2015), perceived control (Jansen et al., 2018), and self-efficacy (Morisset et al., 2010).

Despite their different focuses, all the above three groups of studies examine the relationship between optimistic bias and health behavior from an individual perspective, without considering the social influence, defined as change in a person's cognition, attitude, or behavior that results from observation of or interaction with others (Raven, 1964), as Nolan et al. (2008) pointed out, social influence is often underestimated. Individuals' behaviors and attitudes, including health behavior, are influenced to a large extent by those of others in social situations (Cialdini et al., 1991). In fact, individual perception of health risks, including judgment about the chance of developing a disease for others and themselves, is affected by the information about how most people behave in a given situation (Liao et al., 2011; Dempsey et al., 2018; Limbu et al., 2018), i.e., information based on social norms (Jiang et al., 2009). In fact, the influence of social norms on health behaviors has attracted much attention (Thomas et al., 2016; Dempsey et al., 2018; Hang et al., 2020), and has been investigated using different theoretical models, such as the theories of planned behavior (Ajzen, 1991) and normative social behavior (Rimal and Real, 2005). However, no research has been conducted to examine the relationship between optimistic bias and health behavior from the perspective of social norms, which may hinder a better understanding of how optimistic bias affects health behavior (Cho et al., 2013).

Social norms are generally defined as codes of conduct that are different from the laws and regulations and are generally accepted by group members (Cialdini and Trost, 1998). Social norms can be divided into descriptive and injunctive norms. Descriptive norms refer to the perceived prevalence of a behavior, whereas injunctive norms refer to the perceived degree of approval for the behavior (Cialdini et al., 1991). According to Dempsey et al. (2018), the social norm approach (SNA) was first described by Perkins and Berkowitz (1986) in a study of alcohol use among college students. They found that college students generally overestimated alcohol use by peers, which resulted in misperceived descriptive and injunctive norms regarding drinking on campus; that is, they overestimated the drinking of others and the degree of approval for drinking among others. A reasonable coping strategy is to provide individuals with real normative information, thereby reducing normative misperceptions and improving the corresponding behaviors (Blanton et al., 2008). Subsequent studies also found systematic overestimation of negative behaviors of others in other areas, such as smoking (Pischke et al., 2015), distracted driving (Carter et al., 2014), and unsafe sex (McAlaney and Jenkins, 2017). On the contrary, there is evidence that people often underestimate the frequency of positive behaviors or the degree of approval for positive behaviors among others. For example, Lally et al. (2011) found that British teenagers generally overestimated the intake of snacks or sugar-sweetened drinks by peers, but underestimated their daily intake of fruits and vegetables. Reid and Aiken (2013) also reported that participants systematically underestimated the degree to which others took sun protection measures. Providing normative information about the true behavior of others to people who underestimate the positive behavior or overestimate the negative behavior of others can often correct their misperceptions and the corresponding behaviors to varying degrees (e.g., Croker et al., 2009; Reid and Aiken, 2013). Therefore, SNA has become one of the most widely used behavioral intervention techniques (McAlaney et al., 2011; Dempsey et al., 2018). SNA has been studied in many fields. For example, Allcott (2011) analyzed the role of social norms in residential energy conservation, and pointed out that intervention with social norm information significantly reduced residential electricity consumption. Ferraro and Price (2013) found that the provision of social norms information led to a significant reduction in residential water consumption, which was equivalent to that caused by a price increase of 12 to 15% and remained even after 2 years. Ng et al. (2020) argued that normative information affected people's attitude and consequently their willingness to vaccinate against seasonal influenza.

SNA provides a new perspective for understanding the impact of optimistic bias on health behavior. Similar to normative misperceptions, optimistic bias is manifested in overestimating (underestimating) the probability of others (themselves) encountering negative events. Some researchers believe that optimistic bias is a stable trait (Weinstein and Klein, 1995; Radcliffe and Klein, 2002; Cho et al., 2013). For example, Helweg-Larsen (1999) noted that people sometimes adjusted their optimistic beliefs due to personal experiences (e.g., earthquakes); however, these changes only lasted for a short period of time as their optimistic bias would quickly return to the previous level. Some researchers suggest that this may be because the optimistic bias may be related to certain personal traits (e.g., trait anxiety) or coping style (Butler and Mathews, 1987; Myers and Brewin, 1996). Therefore, optimistic bias can be regarded as an internal reference point in health behavior decisions. Lü and Zhao (2017) suggested that message acceptance mediated the relationship between optimistic bias and health behavior; that is, optimistic bias negatively affects health behavior by reducing the acceptance of health information. Similarly, Harris et al. (2008) argued that optimistic bias was an obstacle to the acceptance of health information. Perceived social norms often play a role in the impact of optimistic bias on health behavior through message acceptance. Nabi (2015) found that perceptions of social norms affected message acceptance, and that individuals tended to accept message consistent with social norms. It could therefore be speculated that that perceived social norms moderate the relationship between optimistic bias and message acceptance. In addition, Voisin et al. (2016) indicated that when the information contained in the intervention was consistent with certain social norms, it could effectively promote health behavior. Kiviniemi et al. (2018) also noticed that presenting tumor marker information to participants had a significant positive impact on their health behavior, but only when they believed that there were certain social norms. Based on the findings of previous studies, a conditional process model of optimistic bias, message acceptance, and health behavior is proposed from the perspective of social norms. As shown in Figure 1, optimistic bias affects health behavior through message acceptance, while social norms moderate the relationships between optimistic bias and message acceptance and between message acceptance and health behavior. In addition, in order to better understand the relationship between the above variables, this study also examined whether optimistic bias directly affects health behavior and whether perceived social norms also play a moderating role in this path. The proposed model was tested using the self-protection behaviors of individuals during the COVID-19 pandemic as the outcome variable. Considering regional differences in the COVID-19 pandemic, data were collected from three cities with different risk levels to test the proposed model.
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FIGURE 1. The conditional process model of optimistic bias affecting self-protection behaviors.


To sum up, the main purpose of this study is to explore how perceived social norms affect the relationship between optimistic bias and health behavior, in order to provide a new theoretical perspective for a more comprehensive understanding of this relationship and fill the theoretical gap. Moreover, the similarities and differences of the model between the three cities will be analyzed to better understand how social norms moderate the impact of optimistic bias on self-protection behaviors. Accordingly, the following hypotheses are proposed:

H1: There is a negative correlation between optimistic bias and self-protection behavior.

H2: Message acceptance mediates the relationship between optimistic bias and self-protection behavior.

H3: Perceptions of social norms moderate the relationship between optimistic bias and self-protection behavior.

H4: Perceptions of social norms have different moderating effects in areas with different risk levels.



METHODS


Sample

On February 7, 2020, 1,000 questionnaires were distributed to three Chinese cities, Wuhan, Hangzhou, and Jinan through an online survey platform, So Jump. A total of 896 valid questionnaires were collected, with a response rate of 89.6%. According to the National Health Commission of the People's Republic of China, there were 11,618, 156, and 39 confirmed cases of COVID-19 in Wuhan, Hangzhou, and Jinan, respectively, as of the date of questionnaire distribution (10:00 am on February 7, 2020), roughly corresponding to the high, medium, and low risk levels. The demographics of participants are shown in Table 1. Participants from Wuhan accounted for 31.92% (age M = 29.31, SD = 11.08), Hangzhou 33.71% (age M = 30.34, SD = 13.16), and Jinan 34.37% (age M = 31.51, SD = 13.91). Females accounted for 51.12% of the total sample. Participants with a bachelor's degree or above accounted for 64.40%. This study was approved by the ethics committee of School of Economics and Management, Zhejiang University of Science and Technology and informed consent was obtained from all participants before the survey started.


Table 1. Demographics of participants.
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Measures

The measure of optimistic bias was adapted from Arnett (2000). Participants were asked to rate how likely others (Cronbach's α = 0.86) and themselves (Cronbach's α = 0.86) were to (1) be infected with COVID-19 and (2) get sick from COVID-19 on a 7-point scale, where 1 = extremely unlikely and 7 = extremely likely. The responses to the two items are averaged into one score and optimistic bias is operationalized as the difference between the score for themselves and others. The measure of message acceptance (Cronbach's α = 0.90) was adapted from Harris and Napper (2005). Participants were asked on a 7-point scale from 1 (completely disagree) to 7 (completely agree): “To what extent do you believe that (1) measures recommended by the government can effectively reduce the risk of infection; (2) these recommendations have scientific basis; (3) failure to follow the recommendations increases the risk of infection; and (4) these recommendations are based on true and reliable information.” The measure of self-protection behaviors (Cronbach's α = 0.80) was adapted from Lü et al. (2010) and participants rated five items on a 7-point scale (1 = completely disagree, 7 = completely agree): “(1) I have reduced time spent outside the home; (2) I wear a mask outside; (3) I canceled family gatherings and other gatherings; (4) I follow other government recommendations to reduce the risk of infection; and (5) I recommend people around me to follow government recommendations.” The measure of perceptions of social norms (Cronbach's α = 0.87) was adapted from Liao et al. (2019) and included three items: “My family/friends/most people around me follow government recommendations.” All the above ratings are based on a 7-point scale, where 1 = completely disagree and 7 = completely agree. “Knowledge” (Brug et al., 2004), which is theoretically unrelated to the above variables, was used as a marker variable (Cronbach's α = 0.90), which included three 7-point items (1 = completely disagree, 7 = completely agree): “(1) I am very aware of the mortality of COVID-19; (2) I think I know enough about COVID-19; and (3) I have sufficient knowledge related to COVID-19.” To ensure the sensitivity of testing common method bias (CMB), the marker variable was presented and scored in the same way as other variables, and all items, including those of the marker variable, were arranged in random order.



Statistical Analysis

First, the mediating effect of message acceptance between optimistic bias and self-protection behavior was examined by traditional three-step regression analysis using SPSS 25.0. Next, the moderating effect of perceptions of social norms in this mediating effect was investigated by the bootstrap method using PROCESS 3.5 developed by Preacher and Hayes (2004) to analyze the direct and indirect effects of optimistic bias on self-protection behavior under different levels of social norm perceptions. Finally, the differences in this moderating effect in cities with different risk levels were analyzed by a secondary moderating model using PROCESS 3.5.




RESULTS


Pilot Study

A pre-survey was conducted among 120 college students before the actual survey. The results show that the scales of the five main variables (optimistic bias: perceived own risk, Cronbach's α = 0.85; perceived others' risk, Cronbach's α = 0.90; message acceptance, Cronbach's α = 0.94; self-protection behavior, Cronbach's α = 0.85; perceptions of social norms, Cronbach's α = 0.89; and knowledge, Cronbach's α = 0.88) measured in the questionnaire have high reliability. The measurement model containing the above 6 scales showed an acceptable fit, as demonstrated by confirmatory factor analysis (CFA) using Mplus 8.3 (χ2/df = 1.68, CFI = 0.942, TLI = 0.930, RMSEA = 0.075, SRMR = 0.056).



Common Method Bias

Data were collected from the three cities using self-reported questionnaires. The common method bias was minimized by anonymous collection and random arrangement of questions, and assessed by SPSS 25.0 using Harman one-factor analysis. The results showed that 32.91% of the variance was attributed to the first (largest) factor, which was lower than the threshold of 40%, indicating no significant common method bias. Given that the Harman one-factor analysis is insensitive to changes in common method variance (CMV) and CMB (Williams et al., 2010; Tehseen et al., 2017), the CFA marker technique was employed in Mplus 8.3. The results showed no significant differences between the baseline model and models C (Δχ2/df = 0.40, p = 0.527) and U (Δχ2/df = 0.90, p = 0.585). Therefore, it can be ascertained that there was minimal or no common method bias.



Conditional Process Model

Table 2 describes the mean, standard deviation, and correlation coefficient of each variable. It can be seen that self-protection behavior is significantly positively correlated with message acceptance and social norms, and significantly negatively correlated with optimistic bias. Thus, H1 is confirmed.


Table 2. Descriptive statistics and correlation coefficients of variables.
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The mediating effect of message acceptance and the moderating effect of perceived social norms were assessed with self-protection behavior as the dependent variable and optimistic bias as the independent variable using PROCESS 3.53. All variables were centralized to reduce multicollinearity. The results are shown in Table 3. First, the mediating role of message acceptance was examined. The regression coefficients of optimistic bias on both message acceptance and self-protection behavior are significant (B = −0.11, β = −0.18, SE = 0.02, p < 0.001, R2 = 0.03; B = −0.12, β = −0.24, SE = 0.02, p < 0.001, R2 = 0.06). In multiple regression, the regression coefficients of optimistic bias (B = −0.05, β = −0.10, SE = 0.01, p < 0.001) and message acceptance (B = 0.12, β = 0.77, SE = 0.02, p < 0.001) on self-protection behavior are significant (R2 = 0.63). It indicates that message acceptance partially mediates the impact of optimistic bias on self-protection behavior. Therefore, hypothesis 2 is supported.


Table 3. Test of conditional process model.
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Second, the moderating effect of perceptions of social norms was investigated. In model M1, the main effect of optimistic bias on message acceptance was significant (β = −0.04, p = 0.017, 95% CI = [−0.06, −0.01]); that is, the higher the optimistic bias, the lower the acceptance of health information. A significant interaction effect between optimistic bias and perceived social norms on message acceptance was detected (β = 0.05, p < 0.001, 95% CI = [0.04, 0.07]), indicating that perceived social norms have a negative moderating effect on the relationship between optimistic bias and message acceptance. The higher the perceptions of social norms, the smaller the negative effect of optimistic bias on message acceptance. In model M2, both optimistic bias (β = −0.03, p < 0.001, 95% CI = [−0.05, −0.02]) and message acceptance (β = 0.36, p < 0.001, 95% CI = [0.31, 0.40]) had a significant main effect on self-protection behavior; that is, optimistic bias has a notable negative impact and message acceptance has a notable positive impact on self-protection behavior. There was significant interaction between optimistic bias and perceived social norms (β = 0.02, p < 0.001, 95% CI = [0.01, 0.03]); that is, the higher the perceptions of social norms, the smaller the negative effect of optimistic bias on self-protection behavior. There was also significant interaction between message acceptance and perceived social norms (β = −0.07, p < 0.001, 95% CI = [−0.08, −0.05]); that is, the higher the perceptions of social norms, the smaller the effect of message acceptance on self-protection behavior.

Similar results are obtained by including gender, age, education, and occupation (occupied in healthcare or not) as control variables into the model: The regression coefficients of optimistic bias (β = −0.04, p < 0.001, 95% CI = [−0.05, −0.02]), message acceptance (β = 0.35, p < 0.001, 95% CI = [0.31, 0.40]), perceptions of social norms (β = 0.19, p < 0.001, 95% CI = [0.15, 0.22]), OB × SN (β = 0.02, p < 0.001, 95% CI = [0.01, 0.03]), and MA × SN (β = −0.06, p < 0.001, 95% CI = [−0.08, −0.05]) are all significant. The regression coefficients of all the control variables are not significant, except for age (β = 0.003, p = 0.025, 95% CI = [0.0003, 0.005]). This demonstrates the robustness of this conditional process model to a certain extent.

The three interactions in models M1 and M2 were all significant, indicating the significant moderating effect of perceived social norms between optimistic bias and message acceptance, between message acceptance and self-protection behavior, and between optimistic bias and self-protection behavior. These findings confirm H3 and verify the proposed conditional process model. Next, the direct and indirect effects of optimistic bias at different levels of perceived social norms (M ± 1SD) were analyzed. The results are shown in Table 4. When the value of social norms is one standard deviation below the mean, the confidence intervals of both direct and indirect effects do not include 0; that is, optimistic bias has significant direct and indirect effects on self-protection behavior. When the value of social norms is equal to the mean, the direct effect is significant and the indirect effect is not significant. When the value of social norms is one standard deviation higher than the mean, the confidence intervals include 0, which means the direct and indirect effects of optimistic bias on self-protection behavior are not significant. In other words, the effect of optimistic bias on self-protection behavior, as well as its indirect effect through message acceptance, becomes insignificant when individuals perceive strong social norms.


Table 4. Direct and indirect effects of optimistic bias moderated by social norms on self-protection behavior.
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Furthermore, the moderating effect of perceived social norms was quantitively analyzed using the Johnson-Neyman technique. The results indicate that higher perceptions of social norms are associated with a smaller direct effect of optimistic bias on self-protection behavior. When perceptions of social norms are >6.94, the confidence interval of the direct effect of optimistic bias includes 0, and thus, the direct effect is not significant. In other words, optimistic bias has a significant negative impact on self-protection behavior when perceptions of social norms are <6.94. This impact decreases as the perceptions of social norms increase, and becomes insignificant when the perceptions of social norms are >6.94.

The indirect effect of optimistic bias on self-protection behavior can be divided into two paths: (1) optimistic bias—message acceptance; and (2) message acceptance—self-protection behavior. The moderating effect of perceived social norms on these two paths was examined, respectively. As for the first path, the negative impact of optimistic bias on message acceptance decreases with higher perceptions of social norms and becomes insignificant when the perceptions of social norms are >6.41. As for the second path, the impact of message acceptance on self-protection behavior increases with higher perceptions of social norms and remains significant in the whole range of social norm perceptions. These findings suggest that optimistic bias affects self-protection behavior both directly and indirectly through message acceptance, but both in a conditional way. The direct and indirect effects of optimistic bias on self-protection behavior are not significant when perceptions of social norms are very strong.

To sum up, the moderating effect of perceptions of social norms is mainly manifested in the following two ways: (1) The perceived social norms significantly decrease the negative effect of optimistic bias on self-protection behavior when within a certain range; that is, the higher the perceptions of social norms, the smaller the negative effect of optimistic bias. This effect is significant both in the direct path and the indirect path through message acceptance. (2) The negative effect of optimistic bias becomes insignificant at very high perceptions of social norms. However, message acceptance always affects self-protection behavior.



Regional Differences

In addition, the differences in the moderating effect of perceived social norms between the three cities with different levels of risk were investigated. The results are shown in Table 5. In the low-risk area (Jinan, JN), social norms only play a significant moderating role between message acceptance and self-protection behavior. In the medium-risk area (Hangzhou, HZ), social norms play a significant moderating role between optimistic bias and message acceptance, and between optimistic bias and self-protection behavior. In the high-risk area (Wuhan, WH), social norms play a significant moderating role in all the three paths. It implies that the moderating role of social norms may become stronger as the level of risk increases. Thus, H4 is also confirmed. For further analysis, the three cities were coded according to the level of risk (JN = 1, HZ = 2, WH = 3). The second-order moderating effects of different cities on social norms were analyzed using PROCESS 3.5 (Preacher and Hayes, 2004)4. As shown in Table 6, the OB × SN × C coefficient in M3 is significant. It indicates that there are significant differences in the moderating effect of perceived social norms on optimistic bias—message acceptance as the level of risk increases. In M4, the OB × SN × C coefficient is significant and positive, and the OB × SN coefficient is positive. It indicates that the higher the risk, the greater the interaction between social norms and optimistic bias, that is, the greater the effect of social norms in decreasing the negative impact of optimistic bias. The MA × SN × C coefficient is significant and positive, and the MA × SN coefficient is negative. It indicates that the higher the risk, the smaller the interaction between social norms and message acceptance, that is, the smaller the effect of social norms in decreasing the impact of message acceptance on self-protection behavior.


Table 5. The moderating role of social norms in cities with different risk levels.
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Table 6. Second-order moderating effects.
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Furthermore, the direct and indirect effects of optimistic bias on self-protection behavior in the three cities under different levels of social norms were analyzed. As shown in Table 7, the direct effect of optimistic bias on self-protection behavior is significant in all the three cities when social norms are low (M – 1SD), insignificant in all the three cities when social norms are high (M + 1SD), and significant in Jinan and Hangzhou and insignificant in Wuhan when social norms are equal to the mean. This means that moderate social norms are sufficient to effectively reduce the negative impact of optimistic bias on self-protection behavior in the high-risk city, Wuhan. As shown in Table 8, it is only in Hangzhou and Wuhan that the indirect effect of optimistic bias is significant when social norms are low. The indirect effect of optimistic bias on self-protection behavior by reducing message acceptance is not significant in the low-risk area (Jinan).


Table 7. The impact of social norms on the direct effect of optimistic bias in cities with different risk levels.
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Table 8. The impact of social norms on the indirect effect of optimistic bias in cities with different risk levels.
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DISCUSSION


Implications

The frequent occurrence of public health crises, such as H1N1 influenza and COVID-19, in the twenty first century underscores a need to better understand individual health decisions in order to provide a theoretical basis for effective policy intervention. Among the many factors affecting health behavior, optimistic bias has received widespread attention. Unlike previous studies that solely investigate the relationship between optimistic bias and health behavior from the individual perspective (e.g., Williams and Clarke, 1997; Arnett, 2000; Bränström et al., 2006; Caponecchia, 2010; Popova and Halpern-Felsher, 2016; Masiero et al., 2018; Lopez and Leffingwell, 2020), this study introduces social norms from the group perspective to help better understand this relationship from the following aspects.

This study finds that people have internal and external reference points when deciding whether to adopt self-protection behaviors. Optimistic bias is the internal reference point in individuals' decisions to adopt health behaviors. Some authors believe that optimistic bias is a stable trait, and that it is through optimistic bias that individuals evaluate health information and decide whether to adopt health behaviors (Weinstein and Klein, 1995; Myers and Brewin, 1996; Helweg-Larsen, 1999; Radcliffe and Klein, 2002; Cho et al., 2013). This view implies that whether an individual adopt self-protection behaviors is a relatively independent decision. However, as demonstrated in this study, participants were obviously affected by social norm information (that is, how people around or close to me act) when deciding whether to adopt self-protection behaviors. This means that in addition to the individual-level reference point, there was also an external reference point, that is, perceived social norms, for participants when making health behavior decisions. Specifically, the negative effect, both directly and indirectly through message acceptance, of optimistic bias on self-protection behavior decreased as the perceptions of social norms increased within a certain range. This negative effect disappeared when the perceptions of social norms approached the highest value. In indicates that no matter how high the optimistic bias is, it would not become an obvious obstacle to health behavior, as long as the perceptions of social norms are strong enough. In other words, in this case, the external reference point may completely replace the internal reference point and become the key to individual health decisions. It should be noted that social norms play a different moderating role in the direct and indirect paths through which optimistic bias affects health behavior. When the perceptions of social norms are extremely high, both the direct and indirect effects of optimistic bias on health behavior are not significant. When the perceptions are at an average level, the direct effect is still significant, while the indirect effect is insignificant. This may be because optimistic bias mainly affects health behavior through the direct path when the perceptions of social norms are not high enough.

The discovery of internal and external reference points in individual health decision-making has both theoretical and practical significance. From a theoretical point of view, this finding addresses a contradiction in previous studies to a certain extent: most studies in this area believe that optimistic bias has a significant negative effect on health behaviors (Weinstein and Klein, 1995; Harris and Napper, 2005; Park and Ju, 2016; Hwang et al., 2019). However, a few other studies have reported that optimistic bias did not affect the health behaviors of participants (Taylor and Gollwitzer, 1995; Cho et al., 2013). One possible explanation for this contradiction is that one or some of the different health behaviors examined in previous studies contain strong normative information in themselves, which significantly reduced the negative effect of optimistic bias on health behavior (which might not be realized by the experimenter or the participants). However, normative perception has been ignored in previous studies to a certain extent. In other words, the findings of this study provide a new perspective: do different behaviors themselves convey different levels of normative information? Addressing this new question should offer important insights for a better understanding of the relationship between optimistic bias and health behavior. On the other hand, this discovery has important practical significance for formulating effective policy interventions. Previous studies have shown that self-affirmation effectively increased the self-efficacy of participants, thereby reducing optimistic bias and improving health behaviors (Klein et al., 2010; Epton et al., 2015; Lü and Zhao, 2017). The existence of dual reference points means that the negative impact of optimistic bias on health behavior can also be mitigated by intervening in individual perceptions of social norms. Compared with self-affirmation, it is easier and more cost-effective to manipulate individual perceptions of social norms.

The analysis of data from three different cities further refines our understanding of the moderating role of social norms in the relationship between optimistic bias and health behavior. The analysis results show that the higher the risk, the more significant the role of social norms, which is mainly manifested in two ways: First, as the risk of infection increases, the paths in which social norms work increase notably. In the low-risk area (Jinan), social norms mainly affect self-protection behavior through message acceptance. In the high-risk area (Wuhan), the role of social norms is not only reflected in the indirect path (OB → MA → SB), but also in the direct path (OB → SB). Second, the increase in the risk of infection expands the boundary conditions for social norms to suppress the negative effect of optimistic bias. In other words, strong normative information is needed to suppress the negative effect of optimistic bias in the low-risk area. However, moderate normative information is sufficient to achieve similar results in the high-risk area. This finding has important practical significance for the world severely affected by COVID-19 pandemic, because it means that social norms can play the most effective role where they are most needed. Normative information can be delivered to the public indiscriminately through social norms campaigns, or to some individuals in the form of personal normative feedback (Blanton et al., 2008). These two ways can also be combined to achieve the best results.



Limitations

As with any research, this study has some limitations. First, this is a correlation study based on cross-sectional data. Therefore, definite conclusions cannot be drawn on the causal relationship between related variables based on the findings of this study. In this sense, although SNA offers important theoretical insights to this study, it does not meet the SNA standards (Dempsey et al., 2018): the effects of normative information intervention were not evaluated by experimental investigation. Second, as pointed out in the introduction, social norms can generally be divided into descriptive and injunctive norms. However, this research only focuses on the role of descriptive norms in moderating the relationship between optimistic bias and self-protection behavior. Future studies can continue to refine this research by including injunctive norms. Third, in addition to optimistic bias and perceptions of social norms that were assessed in this study, there are many factors that affect self-protection behavior, such as subjective risk perception, perception of susceptibility to COVID-19 infection, and motivation to adopt risk-reduction behaviors. Taking them into consideration will further improve the reliability of our conclusions. Forth, Wuhan, Hangzhou, and Jinan were classified into high-, medium-, and low-risk areas based on the magnitude of the number of confirmed cases. However, the gap between Wuhan and Hangzhou was much larger than that between Hangzhou and Jinan in terms of absolute numbers, which may cause the difference between Hangzhou and Jinan to be insignificant. Fifth, knowledge was used as a marker variable to assess common method bias. However, what was measured is the perception of knowledge in terms of item content. Future studies should distinguish between these two concepts to improve research quality. Finally, the online data collection excluded individuals who did not have Internet access (e.g., some elderly people) from the sample. However, the elderly are most susceptible to COVID-19. This may create a bias in the data.
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FOOTNOTES

1See https://edition.cnn.com/2020/03/24/health/kentucky-coronavirus-party-infection/index.html.

2See https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen.

3In the custom model, bmatrix = 1, 1, 1; wmatrix = 1, 1, 1.

4In the custom model, bmatrix = 1, 1, 1; wmatrix = 1, 1, 1; zmatrix = 1, 1, 1; wzmatrix = 1, 1, 1.
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In Japan, mobility restrictions were enforced by the government to abate the spread of COVID-19. The current study examined whether experiences of such mobility restrictions affected motivation for future going-out activities. To this end, we conducted a one-time online survey of 1,000 adults in Tokyo to measure going-out activities in four different time periods at once: before the spread of infection, during and after the emergency declaration, and after the end of the pandemic (future desire). In addition, to examine the impact of preferences for online services that make it easier to stay home, we measured the usage history of online services to obtain food during the mobility restriction period. Results indicated that desire for going-out activities after the end of the pandemic increased compared with those before the pandemic, particularly for leisure-related purposes. In addition, the use of online services to obtain food tended to suppress the increased desire for future going-out activities, although this effect was not significant. In conclusion, mobility restrictions resulted in motivational arousal for going-out activities after the end of the pandemic. Our findings indicate that psychological reactance plays a role in determining going-out activities in the future.

Keywords: reactance, motivation, restriction, self-restraint, COVID-19


1. INTRODUCTION

During the first wave of the COVID-19 pandemic, individuals in many countries experienced mobility restrictions. In Japan, the government announced an emergency declaration (ED) requiring people in Tokyo to refrain from unnecessary going-out activities on April 7, 2020. In addition, various shops, restaurants, and leisure facilities were required to shorten their business hours or to temporarily close. Although the ED was lifted on May 25, the Ministry of Health, Labour, and Welfare urged Japanese citizens to adapt to a new lifestyle including self-restraint of going-out activities (https://www.mhlw.go.jp/content/10900000/000632485.pdf). Similar or even stricter mobility restrictions were imposed in other countries.

Such experiences of mobility restrictions could potentially suppress motivation for future going-out activities after the end of the pandemic. An increasing number of studies have examined the unprecedented growth of e-commerce with the spread of COVID-19 (Donthu and Gustafsson, 2020). In particular, a rapid increase in online food trade has been reported worldwide, including in China (Gao et al., 2020), Taiwan (Chang and Meyerhoefer, 2020), and Germany (Dannenberg et al., 2020). Because food purchasing is a critical everyday activity, if online shopping habits to obtain food become established, future going-out activities may be suppressed even after the pandemic ends. Decreased going-out activities have been reported to lead to reductions in physical activity levels (Ammar et al., 2020; Fukushima et al., 2020) and could therefore constitute a physical (Warburton et al., 2006) and mental (Biddle and Asare, 2011) health risk factor.

In contrast, psychological reactance theory (Brehm, 1966) predicts that mobility restrictions may facilitate motivation to perform going-out activities after the end of the pandemic. Psychological reactance is a state of unpleasant motivational arousal against threats to or loss of behavioural freedoms, with motivation directed toward recovering these freedoms (Brehm and Brehm, 1981). A number of studies have provided supportive empirical evidence for this theory. For instance, Miller et al. (2006) investigated risk factors for the initiation of smoking behaviours in adolescence, revealing that psychological reactance traits were a prominent predictor of potential smoking behaviour. Furthermore, Erceg-Hurn and Steed (2011) demonstrated that smoking cessation warning messages, contrary to their intention, elevated the craving for smoking. Psychological reactance to persuasive health communications has been repeatedly demonstrated in previous research (see Reynolds-Tylus, 2019 for review). Recently, Akhtar et al. (2020) delineated the psychological structure of consumers' psychological reactance toward the restoration of freedom in relation to offline shopping during the COVID-19 pandemic in a Chinese population. To our knowledge, however, there is no empirical evidence regarding psychological reactance in relation to restoring freedom of mobility.

In the current study, we thus carried out a one-time online survey investigating the desire for future going-out activities after the COVID-19 pandemic in a Japanese population. Specifically, we recruited 1,000 community-dwelling adults in Tokyo via the Internet and measured overall going-out activities and activities specific to leisure using the Life-Space Assessment (LSA) questionnaire (Baker et al., 2003) in four different time periods at once: before the spread of infection (baseline), during the ED, after the ED, and after the end of the pandemic (future desire). In addition, to examine the impact of preferences for online services that make it easier to stay home on the desire for going-out activities in future, we also collected data on the usage history of online services to obtain food during the ED.



2. MATERIALS AND METHODS


2.1. Participants

The present survey was carried out as part of a multipurpose survey that started on August 18, 2020 and ended on September 4, 2020 (Figure 1). It should be noted that the survey period was ~3 months after the ED for the first wave of the COVID-19 pandemic in Japan and took place during the putative second wave. In this survey, participants were recruited via a web-based survey site (Rakuten Insight, Inc., Tokyo, Japan). Among respondents, we excluded 160 males and 94 females because of obviously insincere responses (e.g., respondents for whom the elapsed time to complete was extremely short). We stopped recruitment after enrolling 1,000 community-dwelling adults who lived in the urban core in Tokyo (Chiyoda, Chuo, Minato, Shinjuku, Shibuya, Bunkyo, Taito, Toshima, Sumida, and Koto wards) with stratified sampling in terms of gender and age group (25–34, 35–44, 45–54, 55–64, and ≥ 65 years). Participants were offered financial compensation for completing the survey. The experimental protocols were approved by the ethical committee of Toyota Central R&D Laboratories, Inc.


[image: Figure 1]
FIGURE 1. The number of daily COVID-19 cases in Japan. The Japanese government announced the ED requiring people in Tokyo to refrain from unnecessary going-out activities on April 7 and lifted it on May 25. Our online survey was carried out from August 18 to September 4. This survey period was ~3 months after the ED for the first wave of the COVID-19 pandemic in Japan and was conducted during the putative second wave. This plot is based on the data released by the Ministry of Health, Labour, and Welfare.




2.2. Survey

We assessed going-out activities in four different time periods, before the spread of infection (in 2019), during the ED (April and May 2020), after the ED (June and July 2020), and after the end of the pandemic, using the LSA questionnaire. The original LSA questionnaire is a self-report measure for summarizing how far (five distance levels from room to outside of town) and how often (five frequency levels from never to daily) an individual travels in a specific time period (Baker et al., 2003). To examine going-out activities, we used items for three of the longer distance levels in the original questionnaire: in the neighbourhood (level 3), in town (level 4), and outside of town (level 5). In addition, although the original questionnaire assesses life space regardless of the purpose of movement, we used it to quantify going-out activities specific to leisure-related purposes, as well as activities for any purpose. For each time period and each purpose, an LSA score was calculated by adding the score for each distance level calculated as the product of the distance level (3–5) and the frequency level (0 = never, 1 = less than once a week, 2 = 1–3 times a week, 3 = 4–6 times a week, 4 = daily).

In this survey, we also collected data for self-reported usage history of online services to obtain food during the ED. Specifically, participants were asked to answer the following question: How did you eat during the ED? Please select up to three of the most applicable options from (1) You or someone you live with bought ingredients at supermarkets and cooked them at home. (2) You used online shops to buy ingredients. (3) You used food delivery services. (4) You ate out at restaurants. (5) You ate at someone else's home. Participants who selected both options (2) and (3) were classified into a group with a high preference for online services that made it easier to stay home; in contrast, participants who selected neither of options (2) or (3) were classified into a group with a low preference for online services that made it easier to stay home.



2.3. Data Analysis and Statistics

To compare going-out activities in different time periods, we performed a repeated-measures analysis of variance (ANOVA) on LSA scores separately for each purpose (overall and leisure). In this analysis, degrees of freedom were adjusted for sphericity using the Greenhouse-Geisser correction (Geisser and Greenhouse, 1958), and, if applicable, post-hoc multiple comparison tests were carried out using Shaffer's modified sequentially rejective Bonferroni procedure (Shaffer, 1986). In addition, we examined demographic effects on future desire for going-out activities by performing a two-way ANOVA with gender and age group on changes in LSA score in the future period relative to the baseline period. Furthermore, to examine the impact of preferences for online services on future desire for going-out activities, we compared changes in LSA scores in the future period relative to the baseline period between the low and high preference groups, using Welch's t-test. A significance threshold was set at P < 0.05 for all tests.




3. RESULTS

In total, 1,000 participants (100 males and 100 females for each age group) completed the online questionnaire measuring going-out activities in the four different time periods, and preferences for online services to obtain food during the ED. According to the preference results, 602 participants (297 males and 305 females; mean age = 51.8 years, SD = 14.4) were classified into the low preference group, while 95 participants (40 males and 55 females; mean age = 45.3 years, SD = 12.1) were classified as the high preference group. The high preference group was significantly younger [t(139.6) = 4.76, P < 0.001, Hedges' g = 0.46], compared with the low preference group.

Regarding the overall going-out activities assessed with the LSA score, an ANOVA revealed a significant main effect of time period [[image: image]] (Figure 2A). Post-hoc multiple comparison tests indicated that LSA scores during the ED significantly decreased relative to the baseline period [t(999) = 36.07, P < 0.001, Cohen's d = 3.21] and subsequently, after the ED, LSA scores significantly recovered compared with those during the ED [t(999) = 25.58, P < 0.001, d = 1.54], but did not reach the baseline level [t(999) = 15.64, P < 0.001, d = 1.66]. Importantly, LSA scores in the future after the end of the pandemic were significantly higher compared with those in the baseline period [t(999) = 10.72, P < 0.001, d = 0.32]. The time course of going-out activities specific to leisure purposes exhibited similar tendencies (Figure 2A). Thus, an ANOVA revealed a significant main effect of time period [[image: image]]. Post-hoc multiple comparison tests indicated decreased LSA scores both during [t(999) = 28.00, P < 0.001, d = 3.44] and after [t(999) = 15.93, P < 0.001, d = 1.46] the ED, and increased LSA scores were observed in the future after the end of the pandemic [t(999) = 3.44, P < 0.001, d = 0.92], relative to the baseline period. In addition, changes in LSA scores specific to leisure purposes in the future relative to the baseline period were significantly larger than those for overall going-out activities [t(999) = 8.45, P < 0.001, d = 0.64] (Figure 2B).


[image: Figure 2]
FIGURE 2. Impacts of mobility restriction due to the COVID-19 pandemic on going-out activities in Japan. Going-out activities were assessed with the LSA score in four different time periods (A): before the spread of infection (Baseline), during the ED and after the ED to refrain from unnecessary going-out activities, and in the future after the end of the pandemic (Future). LSA score increases in the future relative to the baseline period were significantly larger for leisure purposes, compared with overall purposes (B). Error bars represent 95% confidence intervals. Dotted lines indicate LSA scores in the baseline period. ***P < 0.001.


Moreover, we explored factors associated with reactance effects on going-out activities (i.e., increased LSA in the future relative to the baseline period). Regarding the effects of demographic factors on overall going-out activities, an ANOVA revealed no significant main effects of gender [[image: image]] or age group [[image: image]] and no significant interaction between gender and age group [[image: image]] (Figure 3A). For going-out activities for leisure-related purposes, the results revealed no significant main effects of gender [[image: image]] or age group [[image: image]] and no significant interaction between gender and age group [[image: image]] (Figure 3B). In contrast, preferences for online services to obtain food exhibited a weak but negative impact on reactant going-out activities in the future (Figure 4). The reactance effect on overall going-out activities was marginally smaller in the high compared with the low preference group [t(118.5) = 1.84, P = 0.068, g = 0.22]. This decreased reactance effect was also observed in going-out activities for leisure-related purposes, but the difference was not significant [t(124.9) = 0.82, P = 0.41, g = 0.087].


[image: Figure 3]
FIGURE 3. Going-out activities in the future after the end of the COVID-19 pandemic relative to those in the baseline period. Going-out activities assessed with the LSA score were compared in terms of age and gender. (A,B) Show changes in overall going-out activities and those specific to leisure purposes, respectively. Error bars represent 95% confidence intervals.



[image: Figure 4]
FIGURE 4. Impacts of preferences for online services to obtain food on desire for going-out activities in the future after the end of the COVID-19 pandemic. Participants were classified into high (N = 602) and low (N = 95) preference groups according to their usage history of online services to obtain food (e.g., food delivery) during the ED. Error bars represent 95% confidence intervals. †P < 0.1; NS, not significant.




4. DISCUSSION

In Japan, as in many other countries, governmental restrictions on going-out activities were enforced to abate the spread of COVID-19. In the current study, we examined whether experiences of mobility restrictions in a crisis situation affected individuals' motivation for future going-out activities in a Japanese population. The results revealed that desire for going-out activities after the end of the pandemic was increased compared with before the spread of COVID-19, particularly for leisure-related purposes. In addition, our data revealed that the use of online services to obtain food during the ED tended to suppress the increase in desire for future going-out activities, although this effect was not significant.

The current findings are in accord with psychological reactance theory (Brehm, 1966). During the ED, compared with the baseline period, going-out activities markedly decreased. This suggests that governmental restrictions worked as intended, and, at the same time, that behavioural freedom regarding going out was severely restricted during the ED. In contrast, the desire for going-out activities in the future after the end of the pandemic was increased compared with those during the ED, and, importantly, in the baseline period. These results indicate that experiences of mobility restriction stimulated the desire for going out in the future, in accord with the prediction of psychological reactance theory that loss of behavioural freedoms drives motivation to recover the freedoms. The current finding that increased motivation for going-out activities was more apparent for leisure-related purposes, which are determined by greater personal discretion, is also consistent with psychological reactance theory. Although psychological reactance to governmental restrictions of behavioural freedoms has previously been discussed in various contexts (Clee and Wicklund, 1980; Grandpre et al., 2003; Miller et al., 2006; Schade and Baum, 2007; Hornik et al., 2008; Shapiro et al., 2020), the current findings may constitute the first empirical evidence of psychological reactance to governmental mobility restriction in a crisis situation for public health.

In contrast to the desired going-out activities in the future after the end of the pandemic, going-out activities after the ED remained decreased compared with the baseline period. In accord with psychological reactance theory, it could be predicted that the level of going-out activities after the ED would immediately exceed that in the baseline period. However, it should be noted that the period after the ED (June and July, 2020) was during the putative second wave of the pandemic in Japan (Figure 1). Therefore, there was still a maintained focus of the Japanese media on the infection status of COVID-19. Considering these circumstances, our data can be interpreted as a result of self-restraint of going-out activities among people exposed to numerous daily reports about the pandemic. This interpretation supports the notion that reactance to restrictions does not always lead to direct restoration behaviours, but rather leads to restoration behaviours in more indirect ways, such as increasing an individual's preference for restricted choices (Brehm, 1966; Brehm and Brehm, 1981; Reynolds-Tylus, 2019). Thus, measuring respondents' desire for future going-out activities after the end of the pandemic was important for the purposes of the current research.

In the current study, no age or gender effect was observed in reactant behaviours to mobility restrictions. Because psychological reactance is a situation-specific state but also an individual trait (Brehm and Brehm, 1981), determinants of the reactant trait have been explored extensively (Seibel and Dowd, 2001; Buboltz et al., 2003; Seemann et al., 2005). However, demographic impacts on reactance are still under debate. Regarding gender effects, several studies reported that males had higher levels of reactance traits than females (Joubert, 1990; Seemann et al., 2004; Woller et al., 2007). In contrast, several other studies reported no significant gender differences (Brehm and Brehm, 1981; Hong, 1990; Hong et al., 1993). Research examining the effects of age on reactance is more scarce. Hong et al. (1993) found that reactance tended to decrease as age increased from 18 to 40 years. Woller et al. (2007) showed a U-shaped relationship between age and reactance, with older and younger adults exhibiting higher reactance than middle-aged adults.

The current findings do not completely exclude the opposite prediction that lifestyle changes due to mobility restrictions suppressed the desire for future going-out activities after the end of the pandemic. Although the difference was not significant, the current results suggested that the preference for online services to obtain food may have had a marginal negative impact on reactant going-out activities in the future. This tendency may become more prominent as the use of online services increases due to the prolonged COVID-19 pandemic. Because decreased going-out activities are a potential health risk factor (Ammar et al., 2020; Fukushima et al., 2020), promoting going-out activities after the end of the pandemic may be an ongoing public health challenge.

The current study involved several limitations that should be considered. First, the assessment of going-out activities using the LSA questionnaire may have been subject to response biases. In particular, because of social pressure to comply with government stay-at-home orders, participants may have underreported their going-out activities during the ED. If it occurred, this social desirability bias compromises our key assumption that freedom of mobility was severely restricted during the ED. However, there is evidence suggesting that going-out activities declined during the ED (Morita et al., 2020). Second, we examined psychological reactance to mobility restrictions by measuring the desire for future going-out activities. Further investigation will be needed to determine whether such indirect restoration behaviours result in an increase in actual going-out activities after the end of the pandemic. Although there is empirical evidence that self-reported life-space measures show good agreement with more objective measures derived from GPS data (Fillekes et al., 2019), this may not be applicable to the LSA score for future going-out activities because, for example, actual going-out activities can be limited by time and financial constraints. The use of GPS-derived life-space measures, instead of retrospective self-reports, would be useful to confirm and assess the robustness of the current findings. Third, we only examined a Japanese population. There is substantial evidence for cultural/ethnic differences in psychological reactance (Seemann et al., 2004; Woller et al., 2007; Ng et al., 2021). International comparison of psychological reactance against mobility restrictions due to the COVID-19 pandemic will be an interesting future research direction.



5. CONCLUSION

The current findings revealed that mobility restrictions due to the COVID-19 pandemic resulted in increased motivational arousal for going-out activities after the end of the pandemic in Japan. These findings highlight the role of psychological reactance in determining going-out activities in future, as well as indicating that the increasing spread of online services has the potential to mitigate such reactant going-out activities. A decrease in going-out activities would be expected to cause not only economic stagnation but also public health issues in relation to both physical and mental health. It will be important to continue examining going-out activities after as well as during the COVID-19 pandemic.
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High vaccination rates within the general population are essential for overcoming the current COVID-19 pandemic. The aim of the present study was to investigate intentions to receive a COVID-19 vaccine as well as the predictors of such intentions. A representative sample of the Norwegian population (N = 1,003, 49.5% females, Mage = 47.9, SD = 17.1) filled in an online questionnaire assessing the components of the Theory of planned behavior (attitudes, subjective norms, and perceived behavioral control), as well as optimistic bias and anticipated regret. Results showed that a majority (61.6%) of participants intend to get vaccinated. Regression analysis revealed that intentions were predicted by positive attitudes toward vaccination (β = 0.31, p < 0.001), subjective norms in favor of vaccination in one’s family (β = 0.23, p < 0.001), perceived behavioral control (β = 0.09, p < 0.001), and by anticipated net regret (β = 0.32, p < 0.001), explaining 69% (f2 = 2.23) of the variance in intentions. Optimistic bias did not predict intentions.
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INTRODUCTION

The Coronavirus outbreak was declared a pandemic by the WHO in March 2020. By December 2020, the disease had caused over 1.8 million death (WHO, 2020b) and the largest global recession since the great depression (Financial Times, 2020). At the moment numerous COVID-19 vaccine candidates are being tested and several have been or are at the verge of being approved for use in the general population (WHO, 2020a). Vaccines have the potential of saving millions of lives, and vaccination uptake is crucial to succeed in combating the Coronavirus disease.

Previous research has identified various factors influencing vaccination intentions and vaccination uptake including socioeconomic factors like higher income and higher education (e.g., Jain et al., 2017), being Caucasian and holding health insurance (e.g., Fisher et al., 2013 for HPV-vaccination) as well as psychological factors like perceived risk, susceptibility, and severity (e.g., Brewer et al., 2007 for adult vaccination against infectious disease).

Some factors influencing intentions to vaccinate against COVID-19 have also been identified. These findings are, however, less consistent. Kwok et al. (2021) found that younger age, more confidence and collective responsibility, and less complacency in Hong Kong nurses predicted willingness to be vaccinated. Malik et al. (2020) found that older age, being male, Asian, and more educated correlated with vaccination acceptance in a US sample. Sherman et al. (2020) found the following predictors of vaccination intentions in a sample of United Kingdom adults: more positive COVID-19 vaccination beliefs and attitudes, less concerns regarding vaccination side effects, greater perceived information sufficiency to make an informed decision about COVID-19 vaccination, increased risk perceptions of COVID-19 to others (but not risk to oneself), older age, and having been vaccinated for influenza last winter (2019/20). Vaccination rejection correlated with the belief the threat of COVID-19 has been exaggerated, and with inadequate health literacy and lower education in an Australian study (Dodd et al., 2021) and with mistrust of vaccine benefit, worry about unforeseen future effects, concerns about commercial profiteering from pharmaceutical companies, and preferences for natural immunity in a North American study (Taylor et al., 2020).

The present investigation is theoretically driven and set out to assess intentions to get vaccinated against the Coronavirus as well as psychological predictors of such intentions in a representative sample of the Norwegian population before any vaccine became available. We examined whether the Theory of planned behavior (TPB, Ajzen, 1985, 1991), optimistic bias, and anticipated regret regarding vaccination could predict intentions to get vaccinated.

The TPB is an expectancy-value model used to predict and explain human behavior in specific contexts (Ajzen, 1985, 1991). Its utility has been demonstrated in predicting various health related behaviors including intentions to obtain genetic testing (Wolff et al., 2011), intentions to vaccinate against COVID-19 (Sherman et al., 2020) and actual vaccine uptake (Gerend and Shepherd, 2012). According to the TPB intentions are the direct precursor of behavior, and are in turn determined by attitudes, subjective norms, and perceived behavioral control. Attitudes are defined as the individual’s cognitive and affective evaluation of a given behavior as either positive or negative. Subjective norms represent the individual’s perceived social pressure to perform that behavior and consist of injunctive norms (describing how people should act) and descriptive norms (describing how people actually act). Perceived behavioral control refers to the individual’s beliefs about being able to perform the behavior.

Optimistic bias describes people’s tendency to overestimate the probability of experiencing positive events and underestimating the probability of experiencing negative events, compared to others (Weinstein, 1980, 1983, 1989). Hence people overestimate their chances for good health and underestimate their chances of getting ill. It has been suggested that optimistic bias may influence intentions to get vaccinated negatively in that optimistically biased people are less willing to get vaccinated (Bond and Nolan, 2011; Dubov and Phung, 2015). It has also been shown that increased perceptions of vulnerability and risk regarding the disease correlate with positive attitudes toward vaccination (Timmermans et al., 2008) and vaccination uptake (Weinstein et al., 2007).

Anticipated regret is another potential predictor of intentions to vaccinate against COVID-19. According to Regret theory (Bell, 1982, 1985; Loomes and Sugden, 1982, 1987) people anticipate the feelings they might experience once the outcome of a decision becomes apparent. Foreseeing possible unwanted outcomes of an alternative may lead decision makers to anticipate regret and shun that option. A meta-analysis (Brewer et al., 2016) has shown anticipated regret to affect various types of health behaviors including vaccination. For vaccination, the analysis showed that ratings of anticipated regret from vaccination were generally lower than ratings of anticipated regret from not vaccinating. This might be explained by the fact that people anticipate less regret and self-blame for easily justifiable decisions than for less justifiable ones (Zeelenberg and Pieters, 2007).

The present study investigates the following hypothesis: Intentions to vaccinate against the Coronavirus correlate positively with positive attitude toward vaccination, with perceived subjective norms in favor of vaccination among friends and family, and with high perceived behavioral control. Furthermore, intentions are predicted by increased perceived relative susceptibility and seriousness (i.e., lower optimistic bias), as well as by lower anticipated regret for vaccination, and higher anticipated regret for not vaccinating.



MATERIALS AND METHODS


Participants and Procedure

A link to an online questionnaire was sent to a representative sample of the Norwegian population above the age of majority (age 18 and older) either by e-mail or via a smartphone-app. Respondents were a random sample stratified according to age, gender, and geographical region drawn from a panel of 80,000 Norwegians. Data collection was done by NORSTAT (a large commercial European data collector). Data were not weighted for representativeness. Data collection took place during the first 3 weeks of December 2020 and lasted until a number of 1,000 completed questionnaires was reached (N = 1003). Males constituted 49.5% of the participants (N = 496), mean age was 47.9 (SD = 17.1) (range: 18–87). The response rate was 32%, dropout rate 7%. It took about 5–6 min to fill in the questionnaire.



Ethics Statement

Ethical review and approval were not required for the study on human participants in accordance with the local legislation and institutional requirements. The author of the paper still deemed the project to be within the requirements of the Helsinki declaration (World Medical Association, 2013).

Participants were informed that the study was on Corona vaccination; that participation implied consent, was voluntary and could be stopped at any time; and that data were collected anonymously.



Measures

All questionnaire items were constructed for the purpose of the present investigation and in line with previous research. Items were presented in the same order they are described and presented in the following. TPB-variables were assessed by items constructed in accordance with Ajzen (2006) instructions. All items were measured on 7-point bipolar scales. Behavioral intentions were measured by two items: If a vaccine against Corona becomes available, I will vaccinate myself./I will take a vaccine against Corona when it will be offered. anchored at very improbable (1) and very probable (7). Scores were averaged to constitute a measure of intention (r = 0.94; p < 0.001).

Attitudes were measured by seven semantic differentials, including both cognitive and affective evaluations of vaccination. To take a vaccine against Corona is: bad-good; stupid-wise; dangerous-safe; useless-effective; unpleasant-pleasant; irresponsible-responsible; disturbing-reassuring. Scores were averaged to constitute a measure of attitude (α = 0.92).

Injunctive and descriptive subjective norms for friends and family were assessed by four items. What do your friends (your closest family) think of you taking a Corona vaccine? anchored by very much against it (1) and very much for it (7). Most of my friends (my closest family) will take a Corona vaccine themselves, anchored by not correct (1) and correct (7). Items for friends (r = 0.82; p < 0.001) and for family (r = 0.87; p < 0.001) were averaged.

Perceived behavioral control was measured by two items assessing capacity and autonomy. If a vaccine becomes available, I will be able to get vaccinated./If a vaccine becomes available, It is up to me whether I get vaccinated or not, anchored by not correct (1) and correct (7). Since items correlated only moderately (r = 0.23; p < 0.001) they were not averaged as planned but entered separately into the analysis. This was done despite the disadvantages of using one-item-measures.

Optimistic bias was measured by two items assessing perceived relative susceptibility and perceived relative probability of a serious prognosis for the participant compared to a reference group. This is in accordance with Weinstein (1980) way of assessing unrealistic optimism. Compared to other Norwegians your own age, what is the likelihood that you will be infected with Corona? (relative susceptibility)/Compared to other Norwegians your own age, what is the likelihood that you would experience a serious course of a Corona infection, (relative seriousness of prognosis) anchored by much lower (1) and much higher (7). Items should not be expected to correlate as susceptibility and prognosis of COVID-19 are not known to correlate, however, there was a moderate positive correlation (r = 0.32; p < 0.001). Items were reversed and averaged to constitute a measure of optimistic bias.

Anticipated regret was measured by two items. If I take a Corona vaccine, I might regret it./If I do NOT take a Corona vaccine, I might regret it. anchored by very improbable (1) and very probable (7). The score on the first item was subtracted from the score of the second item to achieve a measure of net-anticipated regret (r = -0.54; p < 0.001). Item construction was in accordance with Brewer et al. (2016) specification of anticipated regret measures.



Analysis Plan

All analyses were run using IBM SPSS (Version 25). A two-step hierarchical regression analysis was run to test for predictors of vaccination intentions. In the first step (Model 1) demographic variables and Theory-of-planned-behavior variables were entered. In the second step (Model 2) perceived relative susceptibility and seriousness, as well as anticipated regret for getting vaccinated and for NOT getting vaccinated were entered. This order was chosen to investigate whether entering additional variables could improve the predictive power of the TPB. A separate regression analysis was run keeping only significant predictors, and replacing anticipated regret for getting vaccinated and for NOT getting vaccinated by the compound measure of net-regret (Model 3).




RESULTS

A clear majority of respondents (61.6%) indicate that they intend to get vaccinated against the Coronavirus (scores above 5 on a scale from 1 to 7). 13.8% of participants indicate that they do not intend to get vaccinated (scores below 3) and 24.8% are uncertain (scores between 3 and 5). Table 1 presents means and standard deviations for vaccination intention for various age groups and for men and women. Table 2 displays means, standard deviations, and correlations for all variables.


TABLE 1. Means and standard deviations for vaccination intention for various age groups and for men and women.
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TABLE 2. Means, standard deviation, and Pearson correlation matrix for all variables.
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Results of the regression analysis are presented in Table 3. In the first step of the analysis (Model 1) demographic and TPB variables were entered. These variables explained 66% of the variance in intentions. Results showed that intentions to vaccinate correlate with the variables of the TPB, the strongest predictor being positive attitudes, followed by perceived social norms within one’s family, and among one’s friends. Of the perceived behavioral control measures only perceived capability, but not perceived autonomy predicted intentions. In addition, there was a very weak correlation with age (which is also a risk factor for a serious prognosis of COVID-19). In the second step of the analysis (Model 2) perceived relative susceptibility and seriousness, and anticipated regret were added, increasing the explained variance to 70%. Results showed that both anticipated regret regarding getting vaccinated and anticipated regret regarding NOT getting vaccinated predict behavioral intentions. Both are quite strong predictors, rendering several other variables insignificant [i.e., social norms among friends; perceived behavioral control (autonomy) and age]. Neither relative susceptibility nor seriousness predicted intentions to vaccinate (due to collinearity optimistic bias was not entered into the regression model together with perceived susceptibility and seriousness. Entering optimistic bias instead of these variables yields parallel results. Despite a negative bivariate correlation between optimistic bias and intentions to vaccinate, optimistic bias does not predict intentions in the regression model).


TABLE 3. Two-step hierarchical regression analysis (Model 1 and 2) and separate regression containing significant predictors (Model 3) of intention to get vaccinated.
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Retaining only the significant predictors in the regression analysis (Model 3) and using net-anticipated regret (anticipated regret no vaccination – anticipated regret vaccination) instead of both regret measures showed that 69% of the variance in intentions to get vaccinated could be explained by four variables: attitudes, social norms within one’s family, perceived capability (all TPB variables), and net-anticipated regret. Net-anticipated regret and attitudes were the strongest predictors of intentions, followed by norms in one’s family and perceived capability [keeping both measures of anticipated regret (for getting vaccinated and for NOT getting vaccinated) in the analysis yields parallel results. For parsimony we therefore included net-anticipated regret].



DISCUSSION

Results reveal that a majority (61.6%) of Norwegians is willing to be vaccinated against the Coronavirus, 24.8% of the population is uncertain, and 13.8% indicate that they do not intend to receive a vaccine. Findings are comparable to Brewer et al. (2007) who in a meta-analysis of vaccination behavior for various infectious diseases found vaccination rates to vary between 6 and 86% (with a median uptake of 51%). Vaccination rates for seasonal influenza in Norway are somewhat lower than the reported intentions in the present study, about 38% for those above the age of 65 in 2019 (OECD, 2021). Intentions to get vaccinated are mainly predicted by positive attitudes toward vaccination as well as the degree to which anticipated regret for non-vaccination outweighs anticipated regret for vaccination. Another predictor of intentions was one measure of perceived behavioral control, i.e., perceived capability, but not perceived autonomy. Subjective norms toward vaccination within one’s family, but not among one’s friends predicted vaccination intentions. Together these variables explain 69% of the variance in intentions.

Neither perceived relative susceptibility nor seriousness, nor optimistic bias predicted intentions to vaccinate. This is in line with Sherman et al.’s (2020) findings which showed that participants were more willing to vaccinate against COVID-19 when they perceived greater risk for others, but not for themselves. Findings are, however, in contrast with other research that has found increased risk perceptions and increased vulnerability to predict protective health behaviors including vaccination (Brewer et al., 2007). Since COVID-19 may not constitute a significant risk for the majority of respondents, vaccination intentions might be predicted by a motivation to protect others rather than a motivation to protect oneself. This would contrast with other diseases where research has found that increased perceived vulnerability does predict vaccination uptake (Brewer et al., 2007). Note also that we measured relative susceptibility and seriousness, i.e., perceived vulnerability compared to that of others in one’s age group. We therefore do not know whether absolute perceived susceptibility and seriousness are high or low in the population. These variables were assessed this way to obtain a measure of optimistic bias, as this has been suggested to predict vaccination (Bond and Nolan, 2011; Dubov and Phung, 2015). Optimistic bias, however, did not predict vaccination intentions in the regression model. This finding would be expected if vaccination against COVID-19 is motivated by the protection of others, not oneself. Optimistic bias may still play a role in vaccination behavior regarding other diseases.

Anticipated regret was found to be one of the strongest predictors of intentions to vaccinate. This is in line with previous research, and as in previous research, it was found that anticipated regret was lower for getting vaccinated (action regret) than for NOT getting vaccinated (inaction regret) (Brewer et al., 2016). As pointed out earlier, this might be explained by the fact that people anticipate less regret and self-blame for easily justifiable decisions (e.g., virtues, health promoting behavior) than for less justifiable ones (e.g., vices, risk behavior) (Zeelenberg and Pieters, 2007). It was also found that net-regret (the degree to which anticipated regret for NOT getting vaccinated outweighed regret for getting vaccinated) was the strongest predictor of intentions, followed by positive attitudes toward vaccination.

It is also interesting to note that anticipated regret for getting vaccinated and for NOT getting vaccinated show a moderate negative correlation. To the degree that anticipated regret is determined by the possibility of negative outcomes of the chosen option, regret for getting vaccinated and for NOT getting vaccinated should correlate positively. This is because the greater the disadvantages of not vaccinating the population are, the greater side effects of vaccination will be accepted by society. The paradoxical negative correlation in the population could be explained by the affect heuristic (Finucane et al., 2000; Slovic et al., 2007). According to this heuristic people use their affective reaction toward a stimulus to judge its’ risk and benefits. Liking something leads to an evaluation of that stimulus as low in risk and high in benefits, while disliking something leads to an evaluation of the stimulus as high in risk and low in benefits. In this way risks and benefits end up being negatively correlated in people’s minds, even though they are positively related in the real world. That is, society accepts high risks technologies or activities only if benefits are high as well (Finucane et al., 2000).

If the affect heuristic influences participants’ judgments of the given vaccination alternatives (getting vaccinated or NOT getting vaccinated), this might lead them to downplay the risks and exaggerate the benefits of the preferred alternative, and as the data seem to indicate, to exaggerate the risk and downplay the benefits of the non-chosen option. In other words, increasing people’s anticipated regret for NOT getting vaccinated might decrease their anticipated regret for getting vaccinated. This is of course purely speculative and would need to be tested in future research.

There are of course several limitations of the present investigation. The main weakness being that only intentions were measured instead of actual behavior. In the present case it was not possible to measure behavior, since data were collected before any vaccines became available in Norway. Another limitation is the fact that one-item-measures were used to assess perceived capability and perceived autonomy. These items were planned as a compound measure of perceived behavioral control but did not correlate. Furthermore, perceived vulnerability was measured in relative (compared to others) not absolute terms. Therefore, we do not know whether the perceived risk of COVID-19 is high or low in the population. Measures were constructed this way to assess optimistic bias. In hindsight, COVID-19 may not be a disease that lends itself well to assessing whether optimistically biased people are less inclined to get vaccinated, simply because the disease does not constitute a significant risk for most people, at least not in Norway (Folkehelseinstituttet, 2020).

Summing up, results indicate that intentions to vaccinate against COVID-19 are predicted by low anticipated regret following vaccination and high anticipated regret following non-vaccination, by positive attitudes toward vaccination, by perceived social norms in favor of vaccination within one’s family, and to a small extend by perceived capability. Interventions to increase vaccination uptake should focus on these variables. Increasing positive attitudes toward vaccination may be achieved by information about vaccine benefits, however, increasing anticipated regret for non-vaccination by focusing on the disadvantages of not getting vaccinated may be as effective. Results even indicate that increasing non-vaccination regret might decrease vaccination regret. More research is needed to test this assumption. Results also showed that intentions to get vaccinated were not predicted by increased perceived susceptibility or seriousness, nor by optimistic bias. This may be because vaccination against this particular disease is predicted by a motivation to protect others, more than oneself. If this is the case, interventions aimed at increasing vaccination uptake for COVID-19 should not focus too much on how the disease may harm the individual, but rather on how the disease may harm others, like elderly family members, or society at large, and on how high vaccination rates will protect those that are at risk. Focusing on benefits of vaccination for older family members may also increase social norms in favor of vaccination within one’s family, which is another potential predictor of vaccination uptake. Furthermore, the results also indicate that the TPB explains a large proportion of intentions to get vaccinated. Still, the TPBs’ predictive power was further improved by including measures of anticipated regret. This is in line with other research, including a meta-analysis by Sandberg and Conner (2008).

Future research should aim at measuring actual vaccination behavior instead of intentions only. More research is needed to establish the effects of increased risk perceptions for others (not oneself) on vaccination intentions and behavior. It would also be interesting to investigate whether there is a negative causal relation between anticipated regret for the chosen and the non-chosen option as this would be an illogical relation.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the author, without undue reservation, to any qualified researcher.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

The author confirms being the sole contributor of this work and has approved it for publication.



FUNDING

This research was funded by the University of Bergen, Norway.



REFERENCES

Ajzen, I. (1985). “From intentions to actions: a theory of planned behavior,” in Action-Control: From Cognition to Behavior, eds J. Kuhl and J. Beckman (Heidelberg: Springer), 11–39. doi: 10.1007/978-3-642-69746-3_2

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 50, 179–211. doi: 10.1016/0749-5978(91)90020-T

Ajzen, I. (2006). Constructing a Theory of Planned Behavior Questionnaire. Available online at: https://people.umass.edu/~aizen/pdf/tpb.measurement.pdf (accessed October 2020).

Bell, D. E. (1982). Regret in decision making under uncertainty. Operat. Res. 30, 961–981. doi: 10.1287/opre.30.5.961

Bell, D. E. (1985). Reply—Putting a premium on regret. Manag. Sci. 31, 117–122. doi: 10.1287/mnsc.31.1.117

Bond, L., and Nolan, T. (2011). Making sense of perceptions of risk of diseases and vaccinations: a qualitative study combining models of health beliefs, decision-making and risk perception. BMC Public Health 11:943.

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

Brewer, N. T., DeFrank, J. T., and Gilkey, M. B. (2016). Anticipated regret and health behavior: a meta-analysis. Health Psychol. 35, 1264–1275. doi: 10.1037/hea0000294

Dodd, R. H., Cvejic, E., Bonner, C., Pickles, K., McCaffery, K. J., Ayre, J., et al. (2021). Willingness to vaccinate against COVID-19 in Australia. Lancet Infect. Dis. 21, 318–319.

Dubov, A., and Phung, C. (2015). Nudges or mandates? The ethics of mandatory flu vaccination. Vaccine 33, 2530–2535. doi: 10.1016/j.vaccine.2015.03.048

Financial Times (2020). Pandemic Crisis: Global Economic Impact Tracker. London: Financial Times. (ft.com) (retrieved 18.12.2020).

Finucane, M. L., Alhakami, A., Slovic, P., and Johnson, S. M. (2000). The affect heuristic in judgments of risks and benefits. J. Behav. Decis. Mak. 13, 1–17.

Fisher, H., Trotter, C. L., Audrey, S., MacDonald-Wallis, K., and Hickman, M. (2013). Inequalities in the uptake of human papillomavirus vaccination: a systematic review and meta-analysis. Int. J. Epidemiol. 42, 896–908. doi: 10.1093/ije/dyt049

Folkehelseinstituttet (2020). Covid-19-Epidemien—Kunnskap-situasjon-Prognose-Risiko-og-Respons-i-Norge-etter-uke-48-Publisert-30.11.2020.pdf (fhi.no) (retrieved 06.04.2021).

Gerend, M. A., and Shepherd, J. E. (2012). Predicting human papillomavirus vaccine uptake in young adult women: comparing the health belief model and theory of planned behavior. Ann. Behav. Med. 44, 171–180. doi: 10.1007/s12160-012-9366-5

Jain, A., van Hoek, A. J., Boccia, D., and Thomas, S. L. (2017). Lower vaccine uptake amongst older individuals living alone: a systematic review and meta-analysis of social determinants of vaccine uptake. Vaccine 35, 2315–2328. doi: 10.1016/j.vaccine.2017.03.013

Kwok, K. O., Li, K. K., Wei, W. I., Tang, A., Wong, S. Y. S., and Lee, S. S. (2021). Influenza vaccine uptake, COVID-19 vaccination intention and vaccine hesitancy among nurses: a survey. Int. J. Nurs. Stud. 114:103854. doi: 10.1016/j.ijnurstu.2020.103854

Loomes, G., and Sugden, R. (1982). Regret theory: an alternative theory of rational choice under uncertainty. Econ. J. 92, 805–824. doi: 10.2307/2232669

Loomes, G., and Sugden, R. (1987). Some implications of a more general form of regret theory. J. Econ. Theory 41, 270–287. doi: 10.1016/0022-0531(87)90020-2

Malik, A. A., McFadden, S. M., Elharake, J., and Omer, S. B. (2020). Determinants of COVID-19 vaccine acceptance in the US. EClinicalMedicine 26:100495. doi: 10.1016/j.eclinm.2020.100495

OECD (2021). Health Care Use - Influenza Vaccination Rates - OECD Data (retrieved 21.05.2021). Paris: OECD.

Sandberg, T., and Conner, M. (2008). Anticipated regret as an additional predictor in the theory of planned behaviour: a meta-analysis. Br. J. Soc. Psychol. 47, 589–606. doi: 10.1348/014466607x258704

Sherman, S. M., Smith, L. E., Sim, J., Amlôt, R., Cutts, M., Dasch, H., et al. (2020). COVID-19 vaccination intention in the UK: results from the COVID-19 vaccination acceptability study (CoVAccS), a nationally representative cross-sectional survey. Hum. Vaccines Immunother. 17, 1612–1621. doi: 10.1080/21645515.2020.1846397

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

Taylor, S., Landry, C. A., Paluszek, M. M., Groenewoud, R., Rachor, G. S., and Asmundson, G. J. (2020). A proactive approach for managing COVID-19: the importance of understanding the motivational roots of vaccination hesitancy for SARS-CoV2. Front. Psychol. 11:2890. doi: 10.3389/fpsyg.2020.575950

Timmermans, D. R., Henneman, L., Hirasing, R. A., and van der Wal, G. (2008). Parents’ perceived vulnerability and perceived control in preventing Meningococcal C infection: a large-scale interview study about vaccination. BMC Public Health 8:45.

Weinstein, N. D. (1980). Unrealistic optimism about future life events. J. Personal. Soc. Psychol. 39, 806–820. doi: 10.1037/0022-3514.39.5.806

Weinstein, N. D. (1983). Reducing unrealistic optimism about illness susceptibility. Health Psychol. 2, 11–20. doi: 10.1037/0278-6133.2.1.11

Weinstein, N. D. (1989). Optimistic biases about personal risks. Science 246, 1232–1234. doi: 10.1126/science.2686031

Weinstein, N. D., Kwitel, A., McCaul, K. D., Magnan, R. E., Gerrard, M., and Gibbons, F. X. (2007). Risk perceptions: assessment and relationship to influenza vaccination. Health Psychol. 26, 146–151. doi: 10.1037/0278-6133.26.2.146

WHO (2020a). COVID-19 Vaccines (who.int) (retrieved 30.12.2020). Geneva: WHO.

WHO (2020b). WHO Coronavirus Disease (COVID-19) Dashboard | WHO Coronavirus Disease (COVID-19) Dashboard (retrieved 30.12.2020). Geneva: WHO.

Wolff, K., Nordin, K., Brun, W., Berglund, G., and Kvale, G. (2011). Affective and cognitive attitudes, uncertainty avoidance and intention to obtain genetic testing: an extension of the theory of planned behaviour. Psychol. Health 26, 1143–1155. doi: 10.1080/08870441003763253

World Medical Association (2013). World medical association declaration of helsinki: ethical principles for medical research involving human subjects. Jama 310, 2191–2194. doi: 10.1001/jama.2013.281053

Zeelenberg, M., and Pieters, R. (2007). A theory of regret regulation 1.0. J. Consum. Psychol. 17, 3–18. doi: 10.1207/s15327663jcp1701_3


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

Copyright © 2021 Wolff. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.











	 
	ORIGINAL RESEARCH
published: 16 June 2021
doi: 10.3389/fpsyg.2021.658571





[image: image]

The Change of Public Individual Prevention Practice and Psychological Effect From the Early Outbreak Stage to the Controlled Stage of COVID-19 in China in 2020: Two Cross-Sectional Studies

Bingfeng Han1, Hanyu Liu1, Tianshuo Zhao1, Bei Liu2, Hui Zheng1,3, Yongmei Wan3 and Fuqiang Cui2*

1Department of Epidemiology and Biostatistics, School of Public Health, Peking University, Beijing, China

2Department of Laboratorial Science and Technology, School of Public Health, Peking University, Beijing, China

3National Immunization Program, Chinese Center for Disease Control and Prevention, Beijing, China

Edited by:
Liz Steed, Queen Mary University of London, United Kingdom

Reviewed by:
Tolulope Olumide Afolaranmi, University of Jos, Nigeria
Fuzhen Wang, Chinese Center for Disease Control and Prevention, China

*Correspondence: Fuqiang Cui, cuifuq@126.com

Specialty section: This article was submitted to Health Psychology, a section of the journal Frontiers in Psychology

Received: 26 January 2021
Accepted: 26 May 2021
Published: 16 June 2021

Citation: Han B, Liu H, Zhao T, Liu B, Zheng H, Wan Y and Cui F (2021) The Change of Public Individual Prevention Practice and Psychological Effect From the Early Outbreak Stage to the Controlled Stage of COVID-19 in China in 2020: Two Cross-Sectional Studies. Front. Psychol. 12:658571. doi: 10.3389/fpsyg.2021.658571

Background: COVID-19 broke out in China and spread rapidly in January and February 2020. Following the prevention and control measures of the Chinese government, the outbreak was gradually brought under control after March. The changes in people’s attention to the epidemic, individual prevention practice and psychological effect from the early outbreak stage to the under controlled stage need to be evaluated.

Methods: Two cross-sectional, population-based online surveys were conducted from January 28 to February 1, 2020 and from February1 to March 18, 2020. Socio-demographic information and individual protective practice were collected and the State-Trait Anxiety Inventory (STAI) was used for measuring anxiety. The range of STAI score was 5–25, and the higher the score, the more anxious it was. The respondents of the two surveys were matched on a one-to-one basis according to their province, gender, age, education, and marriage. Wilcoxon signed ranks test and Mann-Whitney U test were used to compare STAI score changes in two stages and in different demographic characteristics.

Results: We included 9,764 individuals in the first survey and 1,669 in the second survey, covering 30 provincial administrative regions in Mainland China. COVID-19 has affected almost every aspect of people’s normal life, especially lifestyle. The proportion of people who paid attention to it every day had dropped from 97.6 to 88.9%. We identified that vast majority people wore masks when they went out. The proportion has declined from 96.5 to 92.4% for hand hygiene and from 98.4 to 95.3% for not attending parties. People’s anxiety (STAI score) across the country has decreased from a median of 19 in the early outbreak stage to a median of 12, including people with all demographic characteristics, but some have increased in 16 provinces.

Conclusion: People’s attention to information about the epidemic has declined slightly, but a high proportion of people maintained good practices such as wearing masks, hand hygiene, and not attending parties. People’s anxiety had generally declined from the early outbreak stage to the under controlled stage, but it was still at a high level.

Keywords: COVID-19, prevention practice, psychology, anxiety, change


INTRODUCTION

In December 2019, a cluster of patients with pneumonia of unknown cause (named COVID-19 on February 12, 2020; World Health Organization (WHO), 2020b) linked to a seafood wholesale market was identified in Wuhan, China (Zhu N. et al., 2020). During the first 2 months of the first outbreak, COVID-19 spread rapidly throughout China and caused varying degrees of illness (Guan et al., 2020), and SARS-CoV-2 was laboratory confirmed as the cause of the outbreak (Coronaviridae Study Group of the International Committee on Taxonomy of Viruses, 2020). On January 20, 2020, COVID-19 was recognized as a Class B infectious disease by National Health Commission, and was treated as a Class A infectious disease for prevention and control (National Health Commission, 2020a). As of January 28, 2020 (when the first survey started), COVID-19 infection caused 5,974 cases in Mainland China and the number was growing dramatically (National Health Commission, 2020b). And 80,026 cases have been reported in Mainland China as of March 1, 2020 (when the second survey started) (National Health Commission, 2020c). At that time, the epidemic was basically under control, and the number of new cases per day showed a downward trend. As of March 16, the epicenters of Wuhan and Hubei began to lift restrictions (Leung et al., 2020). COVID-19 has caused a global pandemic, more than 14 million cases and more than 603,000 deaths have been reported in 216 countries and territories by July 20, 2020 (World Health Organization (WHO), 2020a) (see Supplementary Appendix 1 for detailed timeline).

National Health Commission had released six versions of the new coronavirus pneumonia prevention and control protocol (National Health Commission, 2020e). People who resided in China started to take measures to protect themselves against COVID-19, such as staying at home as far as possible, limiting social contacts, hand hygiene, wearing protective masks when they needed to move in public (Chen et al., 2020). As a result of these policies and public information and education campaigns, the effective reproduction number fluctuated above 3.0 in Wuhan before January 26, 2020, decreased to below 1.0 after February 6, 2020, and decreased further to less than 0.3 after March 1, 2020 (Pan et al., 2020), which meant that there would be a decline in the number of cases.

Managing mental health and people’s emotions is fundamental to the psychological aspects for the public health emergency (Mukhtar, 2020). During the early outbreak stage of the COVID-19, more than half of the population developed anxiety (Wang C. et al., 2020), although psychological assistance hotlines have been set up in all cities, providing free 24-h service (National Health Commission, 2020d). In March, the prevention and control of the outbreak improved actively in China, and the psychological status of different people also changed. Therefore, on March 18, the National Health Commission issued a work plan for psychological counseling of COVID-19 (National Health Commission, 2020f).

Understanding the public practice of prevention and psychological status at different stages of the epidemic can improve effectiveness of health risk communications and analyzing their demographic differences can help avoid unequal protection across society. Therefore, we conducted two online surveys to measure the individual protective practice and anxiety in the early outbreak stage and controlled stage of COVID-19 in China, providing references for reassuring citizens and outbreak control.



MATERIALS AND METHODS


Study Population

Two cross-sectional, population-based online surveys were conducted, the first survey was from January 28 to February 1, 2020, and the second survey was from March 1–18, 2020. They were open online questionnaires for the people (1) aged 18 years or above, (2) residing in China, (3) willing to respond, (4) able to complete the questionnaire by mobile phone or computer. The questionnaire answered by the participants would be excluded if (1) the answering time was less than 150 s (because we did not think it was possible to finish in less than 150 s if they answer seriously), (2) two questions for questionnaire quality control were answered incorrectly. We used PASS (Power Analysis and Sample Size, Version: 15.0.5, NCSS Statistical Software, United States) to calculate the necessary sample size on the basis of an expected minimal change of 5% in people’s attention to the epidemic, individual prevention practice and psychological effect from the early outbreak stage to the under controlled stage with α:0.05 and β:0.20. In this study, 1,047 participants at most were required. Considering a possible dropout rate of 20%, at least 1,309 participants in total (see Supplementary Appendix 2).



Online Questionnaire

We designed a structured Chinese questionnaire and collected data on Wenjuanxing, an online platform providing functions equivalent to Amazon Mechanical Turk. The two independent online questionnaires were sent from the same way (WeChat and MicroBlog), and anyone who sees the questionnaire on the Internet and meets the inclusion criteria could fill in it. After a large number of questionnaires were collected, some samples were excluded according to the exclusion criteria. The questionnaires used in the two surveys were similar, mainly including the following information: (1) the socio-demographic information of the respondents; (2) how often and how people pay attention to information about COVID-19; (3) recommended practices during the outbreak, including wearing masks, personal hygiene practices, not attending parties and proper diet; (4) anxiety toward COVID-19: the five questions short form of the State-Trait Anxiety Inventory (STAI) was used for measuring anxiety. A five points Likert-type scale was used to ascertain the degree of anxiety for five questions (from 1 to 5, 1 = never, 2 = little, 3 = sometimes, 4 = often, 5 = always). We measured “anxiety scores” ranging from 5 to 25. The higher the score, the more anxious it was. Similar STAI has been used many times to evaluate the anxiety of different Chinese people (Han et al., 2020; Tong et al., 2020; Zhu X. et al., 2020). The questionnaire consisted of 25 questions and can be completed in 3–5 min (see Supplementary Appendix 3).



Data Management and Statistical Analysis

We used SPSS (version 20.0, IBM, New York, United States) and STATA (version 15.1, StataCorp LLC, College Station, Texas, United States) for data cleaning and statistical analysis. Categorical variables were expressed as absolute and relative frequencies in different groups.

The social demographic characteristics (gander, age, education, marriage, and occupation) of the effective respondents in the two surveys will be compared. Age was counted as a categorical variable at 10 years intervals. The number and proportion of each category of these social demographic characteristics were calculated. The component ratio was used to describe the frequency and channel when people obtained information. Direct standardized questionnaire was used to measure practices scores and anxiety scores on different ages of population to improve comparability among provinces. The spatial data analyses of anxiety scores were conducted using Microsoft Excel 2016 (Redmond, Washington, United States). McNemar test was used to compare the individual prevention practice from early outbreak stage to under controlled stage of COVID-19. We matched the respondents of the two surveys on a one-to-one basis according to their province, gender, age, education, and marriage. Wilcoxon signed ranks test was used to compare STAI score changes in two stages. Mann-Whitney U test was used to explore the anxiety changes in different demographic characteristics. The significance level was considered when P-values were less than 0.05.



Ethical Approval

This study was approved as ethical exemption by the Peking University Health Science Center Ethics Committee (IRB00001052). All subjects participated agreed to participate in the surveys through oral informed consent, and the information in the database was completely de-identified.




RESULTS


Study Participants and Characteristics

Ten thousand nine hundred sixty-six individuals participated in the online survey in the early outbreak stage. Among these, 1,202 were excluded due to answering without serious consideration or incomplete questionnaire, and yielded a rate of completeness was 89.0% (9,764/10,966). One thousand nine hundred thirty-eight individuals participated in the online survey in the under controlled stage. Among these, 269 were excluded due to out of age range or incomplete questionnaire, and the rate of completeness was 86.1% (1,669/1,938). The total rate of completeness was 88.6% (11,433/12,904) (see Supplementary Appendix 4).

The participants covered 30 provincial administrative regions in Mainland China (except Tibet). Four thousand forty-five (35.4%) was male; average age was 38.2 ± 12.0 years old; 10,871 (95.1%) were with senior high school education or above; and 7,880 (68.9%) were unmarried (Table 1).


TABLE 1. The characteristic of valid participants in online survey when COVID-19 was early and under control in China, 2020.
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Impact of COVID-19 on People Who Resided in China

As of mid-March, COVID-19 has affected almost every aspect of people’s normal life, especially lifestyle. 80.7% reported that their lifestyle was affected by the outbreak. More than 60% of people reported harm to their social life (64.5%) and workings (60.9%) (Figure 1).


[image: image]

FIGURE 1. The impact of COVID-19 on people’s life in China.




Changes in People’s Attention and Channel Preference for COVID-19

In the early outbreak stage, 97.6% of people (9,525/9,764) paid daily attention to COVID-19 information. But in the under controlled stage, the proportion of people who paid daily attention to it had dropped to 88.9% (1,484/1,669), and the proportion of people who occasionally pay attention to it had risen from 2.3 to 10.8% (Figure 2A). All the changes were statistically significant (χ2 = 274.4, P < 0.01).
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FIGURE 2. The changes of people’s attention and channel preference for COVID-19 outbreak information when COVID-19 was early and under control in China, 2020. (A) People’s attention to COVID-19 when COVID-19 was early and under control in China, 2020. (B) Channel preference for COVID-19 outbreak information reporting and seeking when COVID-19 was early and under control in China, 2020.


The proportion of people choosing various channels to obtain information has declined. More than 90% of the respondents obtained epidemic information through official announcement (93.9% in the early outbreak stage and 90.2% in the under controlled stage), followed by social media (61.4% in the early outbreak stage and 59.7% in the under controlled stage) and traditional media (54.1% in the early outbreak stage and 48.8% in the under controlled stage) (Figure 2B).



Individual Prevention Practice From Early Outbreak Stage to Under Controlled Stage

Almost all people wore masks when they went out (97.9% in the early outbreak stage and 98.9% in the under controlled stage), and there is no statistically significant decrease (χ2 = 3.84, P = 0.05). The proportion of hand hygiene and not attending parties recommended by the government has declined from the early outbreak stage to the under controlled stage (from 96.5 to 92.4% for hand hygiene, from 98.4 to 95.3% for not attending parties), and the decrease is statistically significant (χ2 = 26.41, P < 0.01, χ2 = 24.01, P < 0.01) (Table 2).


TABLE 2. Individual prevention practice from early outbreak stage to under controlled stage of COVID-19 in China, 2020.
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Anxiety Changes From Early Outbreak Stage to Under Controlled Stage

People’s anxiety (STAI score) across the country has decreased from a median of 19 in the early outbreak stage to a median of 12 in the under controlled stage, and the decrease is statistically significant (Z = 30.5, P < 0.01). All items included in the anxiety score have a statistically significant decrease (Table 3A).


TABLE 3A. The level of anxiety of participants from early outbreak stage to under controlled stage of COVID-19 in China, 2020.
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Based on the standardized anxiety scores, we found that people’s anxiety scores increased in 16 provinces, and decreased in the remaining 14 provinces. People’s anxiety increased most in Jiangxi Province (increased by 2.66 units), followed by Inner Mongolia (increased by 2.60 units). The province with the greatest reduction in people’s anxiety was Yunnan Province (reduced by 1.73 units), followed by Guizhou Province (reduced by 1.70 units) (Figure 3).
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FIGURE 3. The change of anxiety from early outbreak stage to under controlled stage in different provinces in China.


At the beginning of the outbreak, men, older people, and those with junior high school education and below were more anxious. Decreased anxiety scores in male (average drop of 7.72 units) was more than that in female (average drop of 6.34 units), and the difference is statistically significant (Z = −4.63, P < 0.01). Decreased anxiety score in people over age of 50 (average drop of 9.08 units) was significantly more than that in people under age of 30 (average drop of 6.20 units) (Z = −6.80, P < 0.01). Decreased anxiety scores in people with senior high school or above (average drop of 8.38, 6.93, 6.00 units for senior high school, bachelor’s degree, and master’s degree or above, respectively) were significantly less than that in people with junior high school and below (average drop of 10.16 units). Unmarried people had dropped more anxiety than married people (Z = −3.08, P < 0.01). Medical professionals and labors have higher anxiety than other occupations in the early outbreak stage. In the under controlled stage, their anxiety had dropped significantly and was not different from that in people with other occupations (Table 3B).


TABLE 3B. Anxiety changes in different demographic characteristics from early outbreak stage to under controlled stage of COVID-19 in China, 2020.
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DISCUSSION

Our study demonstrated that COVID-19 outbreak has a great negative impact on people who resided in China, especially lifestyle, social life, and workings. Some people had reduced their attention to the epidemic information in the under controlled stage, but people were still very concerned about the outbreak in China and abroad. People have performed well on the individual prevention practice recommended by the government, although their anxiety has decreased significantly from the early outbreak stage to the under controlled stage.

A stringent confinement of people in high risk areas seems to have a potential to slow down the spread of COVID-19 (Lau et al., 2020), but people’s lifestyles and social styles have also changed. They attempted avoiding unnecessary face-to-face communication. Physical contact was transferred to virtual meeting. The finding suggests that high proportion of people followed the government recommendations and kept the safe physical distance during the outbreak. By April 2020, China has basically blocked the local transmission of COVID-19. On May 7, 2020, the State Council issued guidance on the normalized prevention and control of COVID-19 (State Council, 2020). On the one hand, it is necessary to prevent imported cases from abroad, on the other hand, it should allow people to move reasonably and promote the resumption of working and production in an all-round way.

This study showed that respondents’ attention to COVID-19 had declined from the early outbreak stage to the under controlled stage. According to the Baidu Index of people who resided in China searching for “pneumonia,” there was a peak in the search index from late January to mid-February, and then it returned to the average (Baidu Index, 2020). People’s attention to the risk of infection was more rational, and people’s sense of security has been improved.

People attach great importance to individual prevention practice. This study found that people maintain a good practice of wearing masks when going out from the early outbreak stage to the under controlled stage. Almost all people still insist on hand hygiene and not attending parties recommended by the government, although the proportion has declined slightly. Other surveys in China also show similarly high proportions (Liu et al., 2020). Various regions in China have successively activated first-level public health emergency response, and released timely information on prevention and control of the outbreak. People who resided in China responded to the requirement of “wearing masks, hand hygiene, and not attending parties” and actively fought the epidemic.

This outbreak was also leading to additional psychological problems such as stress, anxiety, depressive symptoms, insomnia, denial, anger, and fear globally (Torales et al., 2020). A survey conducted during the H1N1 influenza pandemic in 2009 indicated the importance of precise and clear information about control measures for reducing anxiety (Taha et al., 2014). This study found that people who resided in China were more anxious at the beginning of the outbreak. Another study of the same period showed that Wuhan residents’ psychological status and sleep quality were relatively poorer than they were before the COVID-19 epidemic (Fu et al., 2020). Similar results were found not only in China, but also in India (Varalakshmi and Swetha, 2020) and Italy (Moccia et al., 2020). This study found that people over age of 50 were more anxious. COVID-19 has proven to be particularly deadly to older adults (Nanda et al., 2020; Nikolich-Zugich et al., 2020), which accumulates stress and fear among them (Meng et al., 2020). This study also found that people with junior high school education and below were more anxious, which was similar to the results of another study in China (Lei et al., 2020). Recent works have shown that the heightened perceived risk of financial loss due to COVID-19 was highest among those with the lowest education and income (Simone and Natalie, 2020), which may lead to anxiety among those people. However, there are some articles that report different results on the relationship between age and education level and anxiety (Ahmed et al., 2020; Islam et al., 2020). Medical professionals and labors have higher anxiety than other occupations in the early outbreak stage maybe due to high knowledge among medical professionals and they valued high risk for the outbreak than other occupations, who should be paid more attention (Dong et al., 2020; Que et al., 2020; Teng et al., 2020; Xiao et al., 2020; Zhu Z. et al., 2020). This study found that unmarried people had dropped more anxiety than married people, which was similar to another study in China (Wang H. et al., 2020). The possible reason was that unmarried people need to bear more economic and living burden brought by the epidemic. When the epidemic was basically under control, people’s anxiety (STAI score) had generally declined, but it was still at a high level. We found that people’s anxiety was still on the rise in Jiangxi Province and Inner Mongolia, which may have a negative impact on normal life and work of people in these provinces. In particular, there are long borders in Inner Mongolia, leading to a high risk of imported cases from abroad, which may cause public anxiety. These changes needed to arouse the awareness of the local government.

According to an interesting experience from Denmark, combining the professional angles of psychology and infection prevention proved fruitful (Olesen et al., 2020). COVID-19 outbreak had attracted widespread public attention in China. Most people obtained information on the outbreak and individual protection practice through online official media and social media, which makes it possible for the public to psychosocial intervention based on the internet (Yang et al., 2020), including viewing heroic acts, speeches from experts, and knowledge of the disease and prevention (Chao et al., 2020).

There are some limitations to our study. First, online survey induced a selection biased. The respondents are mainly those living in urban area and with high school education or above, which may overestimate the knowledge of the outbreak and protection. Second, although we have carried out quality control, there may be errors in the information because the online questionnaire cannot be modified after filling in. Third, it was hard to get a comprehensive understanding of anxiety from the five questions short form of STAI, but it can also reflect some characteristics and provide reference. Finally, the difference in sample size between the two cross-sectional studies was large, and two cross-sectional surveys to describe people’s individual protection practice and psychological effects are not comprehensive enough, so more similar surveys are still needed for longitudinal study.

In summary, the public’s lifestyle has been impacted by the epidemic, but people’s attention to information about the epidemic has declined slightly from early stage of outbreak to under controlled stage. A high proportion of people maintained good practices such as wearing masks, hand hygiene, and not attending parties. People’s anxiety had generally declined from the early outbreak stage to the under controlled stage, but it was still at a high level. Our findings suggest that online psychological counseling and health education is needed to reduce psychological anxiety of people.
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Risk-Aversion for Negative Health Outcomes May Promote Individual Compliance to Containment Measures in Covid-19 Pandemic
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First-person experience of stressful life events can change individuals' risk attitudes, driving to increased or decreased risk perception. This shift to more risk-averse or risk-loving behaviors may find a correlate in the individual psycho-socio-emotional profile. To this purpose, we aimed to estimate the relationship between differences in risk-taking attitudes toward possible negative health outcomes and psycho-socio-emotional dimensions modulating the experience of life-threatening situations, in the context of the Covid-19 pandemic. In March 2020, we launched the PsyCovid Study (https://wprn.org/item/428452) to assess psycho-socio-emotional changes due to Covid-19 pandemic in the Italian population. Additionally, we distributed to 130 participants the Covid-19 Risk Task, including monetary and health-related stimuli, estimating a measure of risk-aversion toward health and classifying participants on the basis of their risk-attitude profiles. The set of psycho-socio-emotional variables was reduced to three PCA components: Proactivity, Isolation, Inactivity. The individual degree of risk-aversion toward negative health outcomes was directly related to Proactivity, encasing empathic, social support and positive coping strategies, which may prompt individuals to put in place self-protection strategies toward possible negative health consequences. These findings indicate that a risk-averse profile toward possible negative health outcomes may be associated to higher levels of individual prosocial and proactive dispositions, possibly making individuals' more compliant with the social and hygienic guidelines and, thus, reducing their exposure to the SARS-CoV-2 infection.
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INTRODUCTION

Italy was one of the first countries in the world, and the very first Western country, to be severely affected by the SARS-CoV2 virus, starting from February 2020. The first pandemic wave, which caused a rapid increase of positive cases and deaths in a few weeks, slowed down. However, in October 2020 the contagion curve raised again (https://www.epicentro.iss.it/coronavirus/sars-cov-2-dashboard) and the Covid-19 pandemic is still causing thousands of deaths worldwide every day (https://covid19.who.int/; https://covid.cdc.gov/covid-data-tracker/#demographics).

After the first lockdown (Mar-May, 2020), the incidence of psychiatric syndromes and psychosocial distress increased significantly in Italy (Sani et al., 2020), as well as in all other countries (Serafini et al., 2020; Torales et al., 2020). In addition, such a new growth of contagions further boosts people's experience of anxiety and distress (Mazza et al., 2020). In this unpredictable context, interindividual differences in risk-taking attitudes – reflecting the subjective willingness to take risks - might represent a crucial variable capable to modulate decision-making and risk-taking behaviors toward negative health outcomes, which also concern the individuals' compliance with Covid-19 containment measures (e.g., social distancing, fiduciary isolation, mask use).

The literature about risk-taking attitude and behaviors in relation to life-threatening events indicates that first-person experience of extremely stressful events can change risk attitudes by either decreasing or increasing individual risk tolerance, namely making people have more risk-averse (Holt and Laury, 2002; Shupp et al., 2017; Jakiela and Ozier, 2018) or risk-prone (Orri Stefánsson and Bradley, 2019; Galandra et al., 2020) attitudes. However, previous studies on this topic have often used tasks including hypothetical monetary stimuli (i.e., simulations of monetary rewards, opposed to real monetary stimuli which allow the subjects to gain or lose a real payoff) (Xu et al., 2016), preventing conclusions about real life contexts and decisions, as well as people's choices in relation to non-monetary outcomes.

Recently, we developed the Covid-19 Risk Task (Galandra et al., 2020), starting from the Holt-Laury Paired Lottery Task (Holt and Laury, 2002), including novel ecological stimuli beside the standard monetary lotteries.

Briefly, the Holt-Laury Paired Lottery Task is a classical decision-making task, widely used to eliciting risk preferences and attitudes. It is based on a multiple prize list (MPL) design in which the subject is asked to consider a list of 10 ordered paired lotteries, A and B – i.e., a series of consecutive choices between two outcomes – reported on ten different rows in a table, and indicate which, between lotteries A and B, the subject would accept for each row. In any row, Lottery A represents a safer choice than Lottery B, as the expected payoff of the latter increases at a higher rate than the former. The row at which subjects switch from the safe to the risky lottery (i.e., the switch from A to B) is thus used as a proxy of risk aversion (see details in Materials and Methods section).

Starting from this design, the two ecological versions (Health Status and Employment Status conditions) of the Covid-19 Risk Task (Galandra et al., 2020) were specifically related to risk-taking attitudes toward different real-life domains, concerning health and employment outcomes in the Covid-19 pandemic time. Results highlighted that individuals are more prone to undertake risky behaviors when presented with ecological stimuli (e.g., choosing between two different medical or employment conditions), rather than hypothetical monetary materials (i.e., choosing between two different lotteries) (Galandra et al., 2020). These findings underlined that, when facing ecological stimuli related to a real emergency situation, peoples' decisions for non-monetary outcomes are similar to decisions undertaken in presence of real monetary lotteries putting real payoffs at stake (Xu et al., 2016), and producing a larger shift in risk-taking attitudes (Galandra et al., 2020). Briefly, triggers of real-life experiences as stimuli, also in non-monetary domains, appear more effective to investigate realistic risk-related behaviors, and facilitate the interpretation and contextualization of results.

It is well-known that psychosocial and emotional factors (e.g., loneliness, empathy, coping style, anxiety and mood alterations) influence our perceptions of events (Galandra et al., 2020; Serafini et al., 2020), and represent crucial determinants in risky decision-making (Charpentier et al., 2017; Zhu and Wang, 2017; Taylor, 2020) especially in extremely stressful and life-threatening situations (Brooks et al., 2018; Safi-Keykaleh et al., 2020). Into the context of Covid-19 pandemic, we showed that the perception of the outbreak impact for health could be modulated by the degree of loneliness and distress (Cerami et al., 2020b), as well as by proactive and prosocial attitudes, including empathy, social support and positive coping strategies (Cerami et al., 2020a). Additionally, age may as well have a role in modulating risk-attitude toward negative health outcomes, as young people might perceive themselves having better chances to rapidly recover from Covid-19 or not having severe long-term consequences.

In light of these considerations, we explored the relationship linking individual risk-taking attitude toward health to psycho-socio-emotional dimensions modulating the experience of life-threatening situations and age, in the context of the Covid-19 pandemic. To this purpose, we hypothesized that a more risk-averse attitude toward possible negative health outcomes may be related to superior prosocial dispositions and proactive coping styles, enhancing people's readiness to actively put in place self-protection strategies to cope with such a long-term stressful and health-threatening situation, like the Covid-19 pandemic.



MATERIALS AND METHODS


Participants

The present study included 130 volunteers (89 females, mean age = 38.5 y.o., sd = ±9.3 y.o.) from the general population, who took part to the PsyCOVID Study [https://wprn.org/item/428452; (Cerami et al., 2020b)] and additionally completed the Covid-19 Risk Task (https://psyarxiv.com/5n942/). While the aim of the PsyCOVID Study was collecting multidimensional data, including health status and psycho-socio-emotional variables in Italian residents, the purpose of Covid-19 Risk Task survey was to delineate specific profiles of risk-taking behaviors in working adults (age range = 25–64 y.o.). Both the PsyCOVID Study (Cerami et al., 2020b) and the Covid-19 Risk Task (Galandra et al., 2020) surveys have been implemented on Google Forms and distributed via written invitations through e-mails and Whatsapp.

At the beginning of the survey, we presented the general aim of the study, the commitment required to participants, and information about the research team. Participants had to read and provide their informed consent by clicking a box. After providing informed consent, participants were directed to the survey. Participants did not receive any incentive to take part in the study. Eligibility criteria were the age (18 y.o. or older), the ability to provide an informed consent and the place of residence (Italy).

All participants provided their consent to the experimental procedure, which was approved by the IUSS-University of Pavia Ethics Committee.



Measures
 
Risk-Taking Attitude Toward Health

Risk-taking attitude toward health was estimated as a result of the Health Status condition (HSc) of the Covid-19 Risk Task (Galandra et al., 2020). The HSc Covid-19 Risk Task represents a modified version of the classical Holt-Laury Paired Lottery Task (Holt and Laury, 2002) and was specifically developed to assess risk-taking attitude toward negative health outcomes, in the context of Covid-19 pandemic. Briefly, it includes two series of 10 paired Lotteries, A and B, presented on 10 consecutively rows in a table. In any row, Lottery A and Lottery B reflect different health outcomes (Series 1 Lottery A: Symptomatic SARS-CoV2 infection without hospitalization – Type II Diabetes Mellitus, Lottery B: Shoulder Fracture – Symptomatic SARS-CoV2 infection with hospitalization; Series 2 Lottery A: Psoriasis – Asymptomatic SARS-CoV2 infection, Lottery B: Cold – Symptomatic SARS-CoV2 infection without hospitalization) [see Supplementary Tables 1, 2 and Galandra et al. for further details about stimuli selection and stimuli appearance (Galandra et al., 2020)].

In this task, participants have to make a choice between Lottery A and Lottery B. In any row, Lottery A always reports the “safe” choice while Lottery B represents the “risky” choice, as Lottery A has less payoffs variability than Lottery B. The 10 rows differed in terms of probability of “winning the higher prize” – i.e., the probability to undergo the less severe negative outcome in terms of health care – in each lottery. In the first row, the probability of winning the higher prize is 10%, while for the subsequent nine rows, the probability to obtain the better outcome progressively increases by 10% so that by row nine there is a 90% chance of winning the higher prize, and row 10 is a choice between two certain winnings.

A risk-neutral individual usually selects Lottery A for the first four choices, either A or B for choice five (i.e., 50–50%) and then switches over Lottery B for the last four choices. Considering the utility function
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where x represents the prize and r represents the constant relative risk aversion coefficient (CRRA) (Holt and Laury, 2002; Albert and Duffy, 2012), risk-neutral conditions are defined by r = 0, while risk-loving and risk-averse conditions by, respectively, r > 0 and r < 0. In the present work, we characterized the individual risk-taking profile on the basis of Albert's r cut-offs (Albert and Duffy, 2012) and, thus, we identified participants' as risk-loving (r < −0.15, n. of safe choices: 0–3), risk-neutral (−0.15 < r > 0.15, n. of safe choices: 4), mildly risk-averse (0.15 < r > 0.68, n. of safe choices: 5–6) and highly risk-averse (r > 0.68, n. of safe choices: >6).



Psycho-Socio-Emotional Dimensions

In the PsyCOVID study, we collected a set of measures reflecting psycho-socio-emotional dimensions, with a battery of validated questionnaires in Italian language. In particular, we used the Empathic Concern and Perspective Taking sub-scales of the Interpersonal Reactivity Index – IRI (Davis, 1983) to describe, respectively, emotional and cognitive dimensions of empathic abilities. Loneliness was investigated with the Italian Loneliness Scale – ILS (Zammuner, 2008), which includes three sub-scales: Emotional, Social and General Loneliness. Coping strategies were assessed with the short version of the Coping Orientation to the Problems Experienced – COPE-NVI-25 (Foà et al., 2015), measuring different coping styles toward problems and stressful events, reflected in 5 scale sub-scores (Positive attitude, Problem orientation, Transcendence orientation, Social support, Avoidance strategies). Finally, we collected information about individuals' ability to identify and describe emotions experienced by one's self or others with the Toronto Alexithymia Scale – TAS-20 (Bressi et al., 1996).




Statistical Analyses

We performed statistical data analysis using SPSS (https://www.spss.it/) and set statistical significance at p < 0.05 for all tests.

First, we carried out descriptive statistics on: (i) socio-demographic variables, reporting mean and standard deviation for pseudo-continuous measures and frequency and percentage for categorical descriptors, and (ii) risk-taking attitudes toward health, reporting frequency and percentage of different risk profiles (risk-loving, risk-neutral, mildly risk-averse, highly risk-averse). To this purpose, we computed a measure of risk-taking attitude toward health (mHSc) as the mean of number of safe choices between Series 1 and 2.

Then, we performed a Principal Component Analysis (PCA) on psycho-socio-emotional variables in order to identify a smaller set of predictors. In particular, after assessing the suitability of the correlation matrix (Keiser-Meyer-Olkin Measure of Sampling Adequacy = 0.661; Bartlett's test of sphericity < 0.001), we performed a PCA on the scores of 11 variables, including the three sub-scales of the ILS (General Loneliness, Emotional Loneliness, Social Support), the IRI perspective-taking and emotional concern sub-scores, the five scores of coping styles assessed with the COPE-NVI-25 (Positive attitude, Problem orientation, Transcendence orientation, Social support, Avoidance strategies) and the global score of the TAS-20. Both the scree plot and the Kaiser-Guttman criterion (i.e., components with eigenvalue >1) converged in determining the number of components to be retained (=3). We used an orthogonal rotation (Varimax) to facilitate the interpretation of the resulting components (Abdi and Williams, 2010).

We then explored the relationship linking the loading factors of the three independent components to the measure of risk-taking attitude toward health (mHSc). We finally assessed the relationship between mHSc and age.




RESULTS

Tables 1, 2 illustrate, respectively, the socio-demographic characteristics of study sample (n = 130) and the relative distribution of risk-taking profiles toward health.


Table 1. Descriptive characteristics of the sample.
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Table 2. Risk-taking profiles toward health.
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As reported in Table 2, about half of the sample (67/130, 51.6%) showed a risk-loving profile, while 19 out of 130 subjects showed a risk-neutral profile and a third of the sample 44/130 included mildly to highly risk-averse individuals.

PCA reduced the initial dataset of 11 psycho-socio-emotional variables into 3 components explaining the 59.317% of the total variance. This result was in line with findings reported in the overall sample of the PsyCOVID study, including a total number of 1,258 participants (Cerami et al., 2020b). The first component (C1: Proactivity) included active, problem oriented and social support coping strategies, plus variables related to empathy, suggesting an internal locus of control. The second component (C2: Isolation) encompassed the two loneliness scores. Finally, the third component (C3: Inactivity) suggested an external locus of control, with transcendent and avoidant coping strategies, alexithymia and social loneliness sub-score.

To explore the relationship between C1, C2 and C3 to the measure of risk-taking attitude toward health (mHSc), we computed a correlation analysis (Spearman's rank correlation coefficient), which revealed a significant positive relationship between mHSc and C1 (r = 0.25, p = 0.005). No significant correlation was found between mHSc and the other two components C2 (=-0.5, p = 0.601) and C3 (=-0.1, p = 0.270). This result suggests that the increase of risk-aversion toward possible negative health outcomes is related to prosocial and proactive dispositions reflecting an internal locus of control.

Finally, the correlation analysis (Spearman's rank correlation coefficient) between mHSc and age highlighted a positive significant association (r = 0.2, p = 0.026) indicating that the risk aversion toward negative health outcomes increase with age.



DISCUSSION

Covid-19 pandemic is putting the whole society to the test. Social distancing, fear of contagion and job uncertainty became part of our lives. In such an unpredictable and stressful situation, personal resources needed to promote psychosocial adaptation and emotional balance may be lacking, and this in turn may affect routines and habits related to everyday life and work (Cellini et al., 2020; León-Zarceño et al., 2021). In particular, into the context of Covid-19 pandemic, the risk of falling ill is weighed against the risk of losing the job and, thus, possibly compromising the living standards (Godinic et al., 2020; Rutter et al., 2020). In addition, people who work, find themselves having to organize and manage job activities and childcare as best as possible in this uncertain situation, sometimes without sufficient support of the institutions, trying to appropriately balance needs and sustainability (Del Boca et al., 2020a,b; Leduc and Liu, 2020; Blum and Dobrotić, 2021; Ruffolo et al., 2021).

As we reported by analyzing the baseline findings of the PsyCOVID study (Cerami et al., 2020b), loneliness and distress, but also empathic skills and proactive coping strategies, represent psychosocial and emotional determinants shaping individual judgments and perceptions, as well as risky decision-making processes (Charpentier et al., 2017; Zhu and Wang, 2017; Taylor, 2020).

Investigating interindividual differences in risk-taking attitudes toward negative health outcomes through an ad-hoc developed risk task – Covid-19 Risk Task (Galandra et al., 2020) in 130 Italian workers (89 females, age range 25–64) collected among the PsyCOVID study participants, we found an opposite pattern of risk-taking profiles in health vs. monetary condition with more frequent risk-loving behaviors in playing health-related lotteries. Thus, we decided to further explore and report in the present work the relationship between individual differences in risk-taking attitude toward health and psycho-socio-emotional variables modulating the individual experience during life-threatening situations, and in turn people's resilience to Covid-19 pandemic.

In detail, half sample showed a risk-loving attitude toward negative health outcomes in the HSc condition of the Covid-19 Risk Task despite the greatest part maintained a risk-averse profile in the monetary condition [mildly to highly risk-averse 108/130 (83.1%); risk-neutral 11/130 (8.5%); risk-lovers 11/130 (8.5%)] (Galandra et al., 2020). This evidence further confirmed the shift in risk-taking attitude and behaviors when people are facing or have recently faced extremely stressful conditions, as underlined in previous studies (Brooks et al., 2018; Cerami et al., 2020b). In this case, people were more prone to undertake a risky decision – i.e., half of participants showed a risk-loving profile – when they had to choose between different medical conditions, including the risk to develop Covid-19 symptomatology. Moreover, young compared to older adults might perceive themselves as less vulnerable to the infection or having better chances to recover from Covid-19. For these reasons they might be more willing to undertake risky decisions for their health in order to obtain the best possible outcome. Our results support this hypothesis by showing that the increase of risk aversion toward negative health outcome is positively associated with age. Similar results have been previously provided in adolescents and young adults that perceived themselves less at risk of infection compared to their relatives (Yang et al., 2020) and took the pandemic less seriously (Commodari and La Rosa, 2020). Consistently, young adults with higher risk perception reported stronger desire to contribute in the reduction of contagion and to protect their loved ones compared to peers with lower risk perception (Yang et al., 2020).

In line with recent findings (Commodari et al., 2020), that highlighted the role of psychological variables such as empathy, self-efficacy and imagination in promoting an overall healthy behavior and a better compliance with Covid-19 containment measures, we provided evidence that people's risk-taking profile toward health is related to individual differences in psycho-socio-emotional variables. Indeed, our data revealed that the individual degree of aversion toward risk for health is positively related to a PCA component – i.e., Proactivity – encasing proactive, problem oriented and social support coping strategies, plus superior empathic skills (Figure 1).


[image: Figure 1]
FIGURE 1. Proactivity, risk-taking attitude and compliance with containment measures. The figure illustrates the relationship between Proactivity and risk-taking attitude toward negative health outcomes, and the possible consequences in the individual compliance with infection containment measures, in the context of Covid-19 pandemic.


To put it differently, we observed that people with a risk-loving profile toward health (51.6% of our sample) showed an inferior degree of Proactivity than more risk-averse individuals, and thus displayed a lower expression of empathic concern and perspective-taking, a less use of positive coping styles, and lower degrees of perceived social support. These dimensions have been related to the health locus of control, which impact on how people approach their own health and health-related life decisions (Kesavayuth et al., 2020). Moreover, a higher risk tolerance toward health problems – which is conceptually similar to the risk-loving attitude assessed by the health condition of the Covid-19 Risk Task – has been associated to chance health locus of control (Wallston et al., 1978), namely believing that an external force (e.g., the fate) governs our health status.

Individuals showing a greater risk-aversion toward possible negative health outcomes revealed superior prosocial dispositions and perceived social support, as well as positive coping styles might be characterized by and internal health locus of control (i.e., believing that there is a direct link between one's behavior and health status) which may enhance individuals' readiness to actively put in place self-protection behaviors (e.g., social distancing, mask use, hand hygiene) to cope with the distress and the threat that Covid-19 pandemic posed on our lives for an indefinite period of time. Adopting a positive coping style encourages to better assess information coming from the environment, reducing anxious, fearful and depressive feelings to stressful condition and finally promoting adherence to regulations and directives (Ding et al., 2020).

Major limitations to the present work of course refer to the lack of a longitudinal perspective and the adoption of a small sample size. Indeed, the cross-sectional nature of the study design prevents any kind of causal conclusion about possible changes of individual risk-taking attitudes as a consequence of life-threatening and stressful experiences, like that of the Covid-19 pandemic, overtime. In addition, the small sample size and the selective age range may hinder the generalization of these findings to the general population. Thus, only future replication studies, using same tasks on larger samples and including younger (<18 y.o.) and older (>65 y.o.) individuals, will be able to confirm the reliability of present results and overcome limitations of the cross-sectional study design. Importantly, despite we found an association between risk-taking attitudes toward negative health outcomes and proactivity suggesting a relationship with individual compliance to regulations aimed at containing the pandemic spread, our findings are not sufficient to explain individual behaviors put in place and compliance to government directives. Further studies specifically exploring risk-attitude profiles and compliance to hygienic and social recommendations are recommended.

In conclusion, the present study highlights how shifts in risk-taking attitudes by preferring possible negative health outcomes are related to the psychological and socio-emotional individual profile. This is of extreme importance in the context of the present Covid-19 pandemic in which individual behaviors may dramatically influence the well-being of the whole community. Excessive risk tolerance toward negative health outcomes together with the believe that individual actions and compliance to social and hygienic guidelines – e.g., respecting the social distancing, wearing the mask, or washing hands properly – are not necessarily linked to negative health consequences may cause the whole community to be more exposed to the SARS-CoV2 diffusion. Since the psycho-socio-emotional profile in risk-loving people is characterized by a lower degree of empathic dispositions and perceived social support, beside a scarce use of positive coping strategies, novel and multi-domain intervention strategies should be developed to overcome the psychosocial crisis that is spreading all over the world. Such interventions should promote positive attitude and resilience to the crisis and self-efficacy in adhering to the restrictive measures to contain virus contagion. Specific interventions including psychoeducational and metacognitive approaches, as well as mindfulness trainings, may also help to increase self-awareness and improve the empowerment of empathic and social skills in order to reduce emotional distress and perceived isolation and boost social support in individuals in daily life and crisis times. In the meantime, the scientific community should be better aware of the psychosocial impact that the Covid-19 pandemic is going to have to Western and Eastern populations (AlHumaid et al., 2020; Chew et al., 2020; Dawson and Golijani-Moghaddam, 2020; Rodríguez-Rey et al., 2020; Xiong et al., 2020). Parallelly, governments should consider the need of allocating the available economic resources to large-scale psychological interventions, with the aim to increase people's resilience according to the needs of psychosocial well-being in the whole society and the specific requirements of some fragile populations.
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The present study investigates epistemic beliefs (beliefs about the nature of knowledge and knowing) and prosocial values as predictors of COVID-19 vaccination intentions. As a first hypothesis, we posit that beliefs in justification by authority will positively relate to vaccination intentions. Second, we expect a positive relationship between prosocial values and vaccination intentions. Third, we hypothesize that beliefs in justification by authority moderate the relationship between prosocial values and vaccination intentions, so that the positive correlation between prosocial values and vaccination intentions becomes stronger with increasing beliefs in justification by authority. Hypotheses were tested in a sample of N = 314 German university students, a group with rather high mobility, who, when vaccinated, will increase the chance of attaining herd immunity. Hypotheses were tested using correlational and multiple regression analyses. Results revealed a highly significant positive relationship between justification by authority and vaccination intentions, whereas both hypotheses that included prosocial values did not yield significant results. Additional exploratory analyses revealed that the relationship between justification by authority and vaccination intentions was mediated by beliefs in the safety and effectiveness of the vaccines. Furthermore, significant negative relationships were found between personal justification and vaccination intentions as well as between justification by multiple sources and vaccination intentions. These results highlight the crucial role of science and public health communication in fostering vaccination intentions regarding COVID-19.
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INTRODUCTION

Public engagement with science has always been important for individual well-being and for social progress. However, extraordinary times bring with them special circumstances. One such is arguably that of a pandemic sparked by the spread of the SARS-CoV-2 virus. In these times, it becomes particularly obvious how important it is that laypeople engage with scientific knowledge in a nuanced and meaningful way. But how exactly do individuals actually perceive and evaluate scientific knowledge? This question is directed toward epistemic beliefs, defined as individual beliefs about the nature of knowledge and knowing (Hofer and Pintrich, 1997). Over the year 2020, it has become clear what influence individual beliefs about science may have. Scientists and the insights they have gained have moved into the broad focus of the media and thus of the public. Countless discussions have arisen and been fought out. One of them is already in full swing. Now, in spring 2021, no question looms as urgently as that of vaccination intentions: Will enough people have themselves vaccinated in order to curb the spread of COVID-19? In this context, the present study investigates how individual epistemic beliefs, in combination with prosocial values, relate to vaccination intentions regarding COVID-19. All confirmatory hypotheses were developed in a research-oriented psychology course (Master track) at the University of Trier. While we did not formally preregister our study for time reasons, the hypotheses as well as our study design, sampling plan, and analysis plan were specified before collecting the data using a preregistration template.


The Importance of Vaccinations in the Context of COVID-19

Vaccinations not only protect vulnerable groups from severe COVID-19 (Graeber et al., 2020; Connors et al., 2021; Dagan et al., 2021). In fact, they likely also serve, once that large parts of the population are vaccinated, as a powerful means to curb the spread of the pandemic altogether (Lu et al., 2021). Early evidence suggests that vaccinations reduce the viral load in infected but vaccinated individuals (Levine-Tiefenbrun et al., 2021), and that they may even prevent a large extent of (symptomatic and asymptomatic) infections (Dagan et al., 2021; Hall et al., 2021). In this context, investigating young adults' vaccination intentions seems particularly important. In fact, younger people usually take part in a large range of leisure activities and are in close social contact with a high number of people. Furthermore, recent research by Betsch et al. (2021) suggests that young adults–compared to the elderly–are less likely to reduce their contacts during the pandemic. Hence, although young adults are at a lower risk regarding the viral disease itself (Zhou et al., 2020), them becoming vaccinated is of elementary importance to curb the spread of infections due to their sociability and mobility. Support for this assumption comes from a recent modeling study by Wang et al. (2021), who found that vaccinating the elderly reduces the number of deaths, whereas vaccinating the younger and socially active population minimizes the number of infections. Therefore, once enough vaccine is available to protect at-risk groups, a broad vaccination of younger groups, such as university students, will likely contribute to a better protection of the whole population.

Since COVID-19 vaccinations are voluntary, each and every one's individual willingness to participate in the vaccination campaigns is a key factor in the success of the COVID-19 response (Lu et al., 2021). According to a study by Graeber et al. (2020), the general willingness of the German population to be voluntarily vaccinated against COVID-19 was around 70 percent in June and July 2020. Internationally, similar figures have been found (e.g., Taylor et al., 2020). Furthermore, a serial cross-sectional study by Betsch et al. (2021) recorded the German population's intentions to be vaccinated over a longer period of time (the so-called COSMO Germany study; Betsch et al., 2020). Betsch et al. (2021) results show that from April 2020–during which the intention to be vaccinated was around 79%–there was a steady decrease over the year 2020. The survey reports the lowest levels in early and mid-December, with only about 48% of the population reporting agreement toward COVID-19 vaccination. After this drop, support rose again to 68% by the beginning of March 2021. However, vaccination intentions were considerably lower in young adults (under 30s), and, perhaps even more worryingly, seem to be plateauing at this lower level since February1 (Betsch et al., 2021). In this context, it should be noted that vaccination intentions may rapidly change due to the emotional effects of popular media reports. Nevertheless, given the importance of young adults becoming vaccinated for reducing the number of infections, the present study examines whether their vaccination intentions are related to individual epistemic beliefs and to prosocial values, and also investigates possible mediator effects of vaccination safety and effectiveness beliefs.



Epistemic Beliefs and Vaccination Intentions

Epistemic beliefs are individual, subjective views, conceptions and theories about the creation, ontology, meaning, justification and validity of scientific knowledge (Priemer, 2006). According to the framework by Hofer and Pintrich (1997), there are four dimensions of epistemic beliefs: certainty of knowledge (Does one perceive knowledge as either certain or either tentative?), simplicity of knowledge (Does one perceive knowledge as either simple or either complex?), source of knowledge (To what extent does one perceive knowledge to originate from the self respectively from external authorities?), and justification for knowing (How is knowledge justified?). Bråten et al. (2013) further specified the justification for knowing dimension by splitting it into three sub-dimensions: justification by authority, personal justification, and justification by multiple sources. Individuals high in justification by authority refer to authorities and their expertise to justify knowledge claims. Personal justification is about justifying knowledge claims based on one's personal opinions or feelings. In contrast to personal justification, justification by multiple sources implies an evaluation of knowledge claims by means of integrating and evaluating multiple sources (Greene et al., 2008). In this regard, Beck et al. (2020) found significant relationships between all three dimensions of justification for knowing and individual beliefs in COVID-19 related conspiracy theories. For example, in their study with 215 participants, justification by authority negatively correlated with beliefs in COVID-19 related conspiracy theories, whereas the corresponding relationship was positive for personal justification. Hence, knowing that justification for knowing is associated with individual opinions toward COVID-19 related topics (Beck et al., 2020), we concentrate on this dimension as a central predictor of individual vaccination intentions.

Not surprisingly, knowledge structures vary across domains. Therefore, epistemic beliefs are often conceptualized with regard to specific disciplines or domains (e.g., biology-specific epistemic beliefs; Muis et al., 2006; Rosman et al., 2020). It is believed, according to the Theory of Integrated Domains in Personal Epistemology (TIDE), that global epistemic beliefs influence academic beliefs, which again influence beliefs about specific domains or even topics (Merk et al., 2018). This influence goes both ways, also back from more specific to more global beliefs. The domain-specificity of epistemic beliefs thereby is challenging since researchers have to choose a specific level of investigation prior to conducting their study or building their theory. In this regard, Bråten and Strømsø (2010) argue that “personal epistemology at different levels of specificity may have strongest impact on facets of academic learning at comparable levels of specificity” (p. 640). As knowledge about SARS-CoV-2 mainly stems from the medical domain and since we were interested in an outcome related to this same domain (i.e., vaccination intentions), we focused, for the present study, on medicine-specific epistemic beliefs.

Epistemic beliefs strongly impact medical decision making, for example through their influence on which experts individuals choose to trust (Kienhues and Bromme, 2012). Furthermore, previous studies found negative relationships between scientific reasoning and anti-vaccination attitudes regarding vaccinations in general as well as vaccinations against COVID-19 (Cavojová et al., 2020). More specifically, individuals with better scientific reasoning abilities, who, for example, form their opinion based on reliable scientific information, had a more positive attitude toward vaccinations (Cavojová et al., 2020). Reliable scientific information on COVID-19 and COVID-19 vaccinations, in turn, is mostly given by medical experts (e.g., virologists, epidemiologists, or public health scholars), who represent an epistemic authority to laypeople in this area of expertise (Lavazza and Farina, 2020). Hence, if individuals believe that expertise and authority are important aspects of the knowledge generation process, they will more likely form their opinions regarding COVID-19 vaccinations based on reliable scientific information, which (to date [March 2021] as well as by the time the study was conducted [January–February 2021]), strongly suggest that the vaccinations are safe and effective. Turning to such information may therefore increase vaccination intentions. Hence, the present study hypothesizes that:

H1: There is a positive correlation between justification by authority and COVID-19 vaccination intentions.



Prosocial Values and Vaccination Intentions

Because younger people are not threatened by SARS-CoV-2 to the same amount as the elderly, becoming vaccinated against the virus can be seen as an act of “voluntary behavior, meant to benefit another” (Padilla-Walker and Carlo, 2014, p. 6)–in short, a prosocial act. Prosocial behavior is thereby influenced by genetics, neurophysiological determinants, socialization, culture, and contextual factors. Furthermore, it is strongly associated with feelings of empathy and occurs more often with regard to close people (Padilla-Walker and Carlo, 2014). Personality traits such as agreeableness or the HEXACO variable honesty-humility (Hilbig et al., 2014) are known to be associated with prosocial behavior. A different approach to predicting prosocial behavior are human values. Values are the social representation of deeply rooted basic motivations, and therefore affect individual opinions, attitudes, and behavior. Sharing each other's values elicits a sense of connectedness between people (Wolf et al., 2020), which should lead to more prosocial behavior toward one another.

Schwartz (2003) defines 10 basic values (power, achievement, hedonism, stimulation, self-direction, universalism, benevolence, tradition, conformity, and security). Thereby, benevolence is the value associated with prosocial behavior, because it is about “preservation and enhancement of the welfare of people with whom one is in frequent personal contact” (Schwartz, 2003, p. 269). It describes helpful, honest, forgiving, loyal, and responsible behavior. Hence, people with strong benevolence values are more likely to act in prosocial ways than others.

As outlined above, becoming vaccinated is also a prosocial act since it not only protects oneself, but also one's social environment. This is especially true for younger people who have less risk of developing severe disease. Since prosocial values and prosocial behavior are closely associated (e.g., Wolf et al., 2020), the conclusion that prosocial values influence vaccination intentions is warranted. Empirically, this reasoning is supported by evidence on the connection between prosociality and the willingness to self-isolate in order to protect others in the context of the pandemic. For example, Wolf et al. (2020) identified self-transcendence values such as benevolence as an important factor in promoting prosocial pandemic-related behavior (e.g., social distancing). In addition, it seems that prosocial personality traits are associated with a greater compliance behavior (Heffner et al., 2021), and data analyses by Ghosh and Martcheva (2020) suggested that “prosocial awareness has competitive potential to flatten the curve” (p. 1). Furthermore, a study about polio vaccination in Israel showed that vaccination intentions directly depend on prosociality (Wells et al., 2020). In sum, these studies suggest that prosocial values have a huge impact on the willingness to do something to protect fellow humans. Based on these deliberations, the present study hypothesizes:

H2: There is a positive correlation between prosocial values and vaccination intentions.



The Moderating Effects of Epistemic Beliefs on the Relationship Between Prosocial Values and Vaccination Intentions

Until now, we have discussed the separate potential effects of epistemic beliefs and prosocial values on vaccination intentions. However, one may also expect that both these variables interactively influence the will to become vaccinated. In fact, for prosocial values to positively affect vaccination intentions, it is important that individuals with such traits recognize that becoming vaccinated contributes to herd immunity and hence protects fellow humans. Evidence for this assumption comes from an online experiment by Betsch et al. (2013), who showed that an experimental group receiving information on herd immunity and social benefit through vaccinations were more likely to become vaccinated compared to a group not receiving such information. A more recent study by Betsch and Böhm (2018) confirmed these findings.

As outlined above, knowledge on the effects of vaccinations frequently stems from medical experts (e.g., virologists and epidemiologists). Hence, if individuals recognize such experts' authority regarding the knowledge generation process in medicine, they will more likely come to the conclusion that becoming vaccinated also protects fellow humans (e.g., Betsch et al., 2013). Strong beliefs in justification by authority may thus further strengthen the expected positive relationships between prosocial values and vaccination intentions. In contrast, if one does not know (or believe) that vaccinations not only protect oneself, but also others, prosocial values likely will not have much impact on vaccination intentions. Technically speaking, this reasoning is consistent with a moderator effect–hence we expect that epistemic beliefs moderate the relationship between prosocial values and vaccination intentions. We suggest the following hypothesis:

H3: There is an interaction between beliefs in justification by authority and prosocial values in their influence on vaccination intentions. The positive correlation between prosocial values and vaccination intentions becomes stronger with increasing beliefs in justification by authority.



Additional Exploratory Analyses

In addition to testing the three aforementioned confirmatory hypotheses, we conducted a number of exploratory analyses. Among others, we tested whether the other two dimensions of justification beliefs (personal justification and justification by multiple sources) also relate to vaccination intentions. Thereby, we expected that personal justification, which is about rejecting authority and finding things out by oneself, is associated with lower vaccination intentions, and that the contrary would be true for justification by multiple sources, which describes an evidence-based approach to knowledge. Furthermore, we analyzed whether vaccination safety and effectiveness beliefs would mediate the relationships between epistemic beliefs and vaccination intentions. Such a mediator effect would be highly consistent with our theorizing on the effects of epistemic beliefs. In fact, as outlined above, we had expected that individuals with strong beliefs in justification by authority would more likely refer to reliable scientific information when deciding whether to get vaccinated–information that strongly speaks for the vaccinations being safe and effective. It should be noted that notwithstanding their consistency with our theory, we had not specified any of these expectations prior to collecting our data, which is why all corresponding analyses are exploratory.




METHOD


Participants and Procedure
 
Data Collection Procedures

Data were collected in a correlational cross-sectional online study. Hence, participants were not randomly assigned to a treatment, and there was no differentiation between a control and an experimental group. The online questionnaire was administered in German language and realized by means of the survey software EFS Survey (Unipark). Participants were recruited through a university mailing list and through social media groups (e.g., Facebook). They did not get any reward for their participation. While completing the questionnaire, participants were not aware of the research question or the study hypotheses. All study procedures were in full accordance with the declaration of Helsinki and the APA ethics code (American Psychological Association, 2002). At the beginning of the questionnaire, an informed consent page included information about the study's inclusion and exclusion criteria (see below) and indicated that participation was anonymous, voluntary, and that it may be terminated at any time. Explicit agreement to the terms specified on this page was mandatory for study participation.



Inclusion and Exclusion Criteria

The sample consisted of students from universities throughout Germany, regardless of their study discipline, age, gender or nationality. As outlined above, we opted for a student sample since young adults may, due to their increased mobility, more strongly contribute to herd immunity once they are vaccinated. Students who were either pregnant, had already been vaccinated against COVID-19, or had already had COVID-19 (as indicated by a positive test), were not eligible for participation as these factors may bias results due to their influence on vaccination intentions. In addition to informing participants about the inclusion and exclusion criteria on the informed consent page, the fulfillment of these criteria was verified one-by-one by means of a series of yes/no questions that were presented on a separate page. Furthermore, we aimed to exclude participants with major protocol deviations such as an implausibly fast questionnaire completion.



Sample Size Rationale

According to current literature, the lowest acceptable sample size for a multiple regression in a non-experimental design is 300 participants (Bujang et al., 2017). To be on the safe side with regard to our exclusion criteria, we aimed to recruit at least N = 350 participants.



Sample Description

Data collection started on January 22nd, 2021, and was terminated on February 1st, 2021. A total of N = 364 students agreed to participate in the survey (as indicated by the acceptance of the terms specified in the informed consent). In line with our inclusion and exclusion criteria, we excluded n = 50 participants who were either not enrolled at a university (n = 24), pregnant (n = 3), SARS-CoV-2 PCR test positive (n = 5), already vaccinated (n = 16), or had completed the questionnaire in <120 s (n = 2). The finale sample thus consisted of N = 314 participants aged 18–41 years (M = 26.10; SD = 55.61; 72.6% female, 27.1% male, 0.3% diverse).




Variables
 
Epistemic Beliefs

To measure participants' epistemic beliefs, we focused, as outlined above, on justification for knowing (i.e., justification beliefs). In line with the framework by Bråten et al. (2013), we used a scale targeting justification by authority, personal justification, and justification by multiple sources (even though it should be noted that our confirmatory analyses focus on justification by authority alone). We thereby adapted the German version of the corresponding scale by Klopp and Stark (2016), originally developed in Norwegian language by Bråten et al. (2013). This questionnaire assesses justification beliefs on a 6-point Likert scale ranging from “do not agree at all” to “fully agree.” As outlined above, we measured epistemic beliefs regarding medicine for its content-related proximity to vaccination intentions. To do so, the items by Klopp and Stark (2016) were slightly adapted (e.g., the item “When I read something that is based on scientific investigations, then I know that it is correct” was changed to “When I read something that is based on medical science, then I know that it is correct”; English translation by the authors).



Prosocial Values

To measure prosocial values, we focused on Schwartz' (2003) construct of benevolence and the contrasting construct of hedonism (again, the latter was included for exploratory analyses only). Therefore, we used the corresponding subscales of the German version of the Schwartz Portraits Value Questionnaire (Schmidt et al., 2007). In this questionnaire, respondents are asked to rate their similarity to a hypothetical person on a 6-point scale ranging from “very dissimilar” to “very similar.”



Vaccination Intentions

Our outcome variable were vaccination intentions regarding COVID-19. We measured this by a single item asking participants how likely they would become vaccinated against COVID-19 when they had the possibility (“How would you decide when you had the possibility to be vaccinated against COVID-19 next week (given that enough vaccine doses are available for everyone)?”). Responses were given on a 7-point scale from 1 (“definitely not become vaccinated”) to 7 (“definitely become vaccinated”; English translations by the authors). We opted for a single item measurement since this item format seems to be the gold standard to date, and has already been used in multiple corresponding studies (e.g., Betsch et al., 2020, 2021; Faasse and Newby, 2020; Taylor et al., 2020; Kwok et al., 2021). The item wording was exactly the same as in Betsch et al. (2021), except for the notion “given that enough vaccine doses are available for everyone” in parentheses. We added this notion since we wanted to avoid that students, who usually have a lower probability of severe disease, negatively respond to the item because they would want their dose to be administered to at-risk groups (as there was a vaccine shortage in Germany by the time of the study).



Covariates

In addition to the main study constructs, we assessed perceived vaccination safety and effectiveness, knowledge on COVID-19 vaccines, the expected severity of an infection with COVID-19, and fear of COVID-19. These variables were included because of their potential influence on vaccination intentions, thus allowing for additional exploratory analyses (e.g., mediator analyses and partial correlations).

Perceived vaccination safety was measured by asking participants whether they believed that the currently approved vaccines were safe (“The currently approved vaccines (BioNTech, Moderna) are safe and do not have severe adverse effects”; 7-point scale ranging from 1 “do not agree at all” to 7 “fully agree”).

Perceived vaccination effectiveness was measured by two items. First, we asked participants whether they believed that vaccinated people are protected against SARS-CoV-2 (“Vaccinated people are well-protected against SARS-CoV-2”). Second, we asked whether they believe that the more people are vaccinated, non-vaccinated people will also be protected (“The more people are vaccinated against SARS-CoV-2, the more unvaccinated people will also be protected”). It is of note that by the time the study was conducted, there was not much empirical evidence on this “herd immunity” assumption, even though virologists and epidemiologists were generally optimistic in this regard. Both items' response formats were identical to the one of the single item on vaccination safety.

To measure knowledge about COVID-19 vaccines, we asked the participants what kind of vaccines the vaccines from BioNTech, Moderna, and Oxford/AstraZeneca are (response options: “inactivated vaccine,” “attenuated vaccine,” “gene-based vaccine (mRNA),” “vector-based vaccine,” “don't know”). Correct answers were scored with a 1, incorrect answers with a 0. Subsequently, scores over the three items were averaged, resulting in an indicator ranging from 0 (3 wrong answers) to 1 (3 correct answers).

To measure the expected severity of an infection with COVID-19, we asked participants how an infection would be for them–again on a seven-point scale from “harmless” to “dangerous.”

As a final exploratory measure, fear of COVID-19 was assessed using the 7-item Fear of Coronavirus-19 Scale (Ahorsu et al., 2020), which we translated to German (from English) for the present study. Response format was a 5-point scale ranging from “strongly disagree” to “strongly agree.”

All items were administered in German language. Furthermore, all items belonging to one questionnaire were presented in random order.




Statistical Analyses

Hypotheses H1 and H2 were tested using Spearman correlation analysis. H3 was tested by means of a regression-based interaction analysis (Aiken and West, 1991). This was realized using the SPSS macro PROCESS (Hayes, 2018; model 1; independent variable: benevolence; moderator; justification by authority; dependent variable: vaccination intentions). For all analyses, inference criteria were p < 0.05.




RESULTS

A descriptive overview of the study variables can be found in Table 1. Since epistemic belief inventories often exhibit psychometric problems (DeBacker et al., 2008; Mason, 2016), we first conducted a confirmatory factor analysis (CFA) to test the dimensionality of our justification inventory. We thereby tested the three-factor model (justification by authority, personal justification, justification by multiple sources) against a one-factor baseline model. Results suggested a better fit of the three-factor model compared to the baseline model (CFI = 0.979; TLI = 0.968), and a good fit of the three-factor model overall ([image: image] = 40.921, p = 0.017; RMSEA = 0.047; SRMR = 0.045). This confirms the expected three-factor structure of the inventory. Reliabilities of all scales employed in the study were good to acceptable, with the exception of the benevolence scale (α = 0.606), which was on the lower bound of what is generally considered acceptable (see Table 1).


Table 1. Descriptive statistics and intercorrelations of the main study variables.

[image: Table 1]


Confirmatory Hypothesis Tests

Hypothesis 1 posits a positive relationship between justification by authority and vaccination intentions. In line with this expectation, we found a significant Spearman correlation between the two variables (r = 0.339; p < 0.001). According to common rules of thumb, this indicates a moderate effect size. Hypothesis 1 is confirmed.

With regard to Hypothesis 2, we expected a positive relationship between prosocial values (i.e., benevolence) and vaccination intentions. Contrary to our expectations, we found no significant correlation between benevolence and vaccination intentions (r = 0.036; p = 0.525). Therefore, Hypothesis 2 is not confirmed. Considering this non-significant result, we additionally conduced a sensitivity analysis to investigate possible issues of statistical power. Using G*Power 3.1 (Faul et al., 2009), we thereby found that a sample size of N = 314 is sufficient to detect an effect of ρ = 0.184 with a probability (i.e., 1–β) of 0.95, or an effect of ρ = 0.140 with a probability of 0.80. Effects above ρ = 0.20 would have been detected with a very high probability (1–β > 0.97). Considering that effect sizes under ρ = 0.20 have little practical meaning, we conclude that our analyses regarding Hypothesis 2 were not underpowered.

Hypothesis 3 suggests that there is an interaction between justification by authority and benevolence in their influence on vaccination intentions. We thereby expected that the (positive) correlation between benevolence and vaccination intentions would increase with rising beliefs in justification by authority. Contrary to our expectations, no corresponding interaction was found–the increase in R2 after adding the product term of benevolence and justification by authority to the regression equation was very low (ΔR2 = 0.001) and not significant [F(1, 310) = 0.430, p = 0.513]. Hypothesis 3 is not confirmed.

To ensure the robustness of these results, we additionally retested all three hypotheses using binary logistic regression (DV coding: scale values 1–3 = 0 and 5–7 = 1, middle category omitted). Furthermore, we retested Hypotheses 1 and 2 using ordinal logistic regression. The pattern of results (i.e., Hypothesis 1 confirmed, Hypotheses 2 and 3 not confirmed) thereby was identical across all analyses.



Exploratory Analyses

We followed up with an analysis of our exploratory research questions. First, we tested whether the positive relationship between justification by authority and vaccination intentions might be confounded by third variables. To do so, we conducted a Spearman partial correlation between justification by authority and vaccination intentions controlling for age, gender, prior knowledge about COVID-19 vaccines, and fear of COVID-19 (see section Covariates). Results showed that the correlation remained significant when controlling for the aforementioned variables (r = 0.356; p < 0.001), thus indicating that the relationship between justification by authority and vaccination intentions is not confounded by these variables.

Second, in line with our expectations on the effects of the other two justification scales (see above), we found a significant negative correlation between personal justification and vaccination intentions (r = −0.451; p < 0.001), indicating a moderate to high effect size. Moreover, contrary to what we would have expected, we found a significant, albeit rather low, negative correlation between justification by multiple sources and vaccination intentions (r = −0.232; p < 0.01). With regard to human values, we found no significant relationship between hedonism and vaccination intentions–based on our theorizing regarding Hypothesis 2, we would have expected a negative correlation. Finally, we found a small but significant positive relationship between knowledge on COVID-19 vaccines and vaccination intentions (r = 0.168; p < 0.01).

In addition, as this was highly consistent with our theorizing (see above), we conducted a mediator analysis to investigate whether beliefs in vaccine safety and effectiveness would mediate the relationship between justification by authority and vaccination intentions. This analysis was conducted by setting up a model with three parallel mediators in the SPSS macro PROCESS (Hayes, 2018; model 4; independent variable: justification by authority; mediators: perceived vaccination safety, perceived vaccination effectiveness in protecting oneself, perceived vaccination effectiveness regarding herd immunity; dependent variable: vaccination intentions). This analysis revealed highly significant indirect effects of perceived vaccination safety (B = 0.726; 95% bootstrap CI [0.527; 0.955]) and perceived vaccination effectiveness in protecting oneself (B = 0.193; 95% bootstrap CI [0.018; 0.391]), whereas no significant effects were observed with regard to perceived vaccination effectiveness to protect others (B = 0.029; 95% bootstrap CI [−0.068; 0.126]). After the inclusion of these mediator variables in the model, the direct effect of justification by authority on vaccination intentions became non-significant (B = 0.092; p = 0.382), thus indicating full mediation. This assumption of full mediation was corroborated by significant Sobel tests (perceived vaccination safety: z = 6.664; p < 0.001; perceived vaccination effectiveness in protecting oneself: z = 2.530; p < 0.05). Hence, we conclude that perceptions of vaccination safety and effectiveness in protecting oneself fully mediate the relationship between justification by authority and vaccination intentions.




DISCUSSION

This study aimed to investigate the relationship between epistemic beliefs, prosocial human values, and vaccination intentions at the start of the COVID-19 vaccination campaign in Germany. We thereby focused on university students since they could play an important role in attaining herd immunity due to their increased mobility and sociability. Data were collected in a cross-sectional correlational online study, using established measures on epistemic beliefs, human values, and vaccination intentions.


Main Findings

Confirming our first hypothesis, we found that individuals who believe in expertise and authority as important aspects of the knowledge generation process (in medicine) report increased vaccination intentions. This may be because medical experts (e.g., virologists, epidemiologists, or public health scholars), at least at the time of data collection, almost unanimously spoke in favor of the safety and effectiveness of the available COVID-19 vaccines. This finding is in line with prior research by Cavojová et al. (2020), who found that individuals had a more positive attitude toward vaccinations when forming their opinions based on reliable scientific information. Furthermore, it is in line with findings on the acceptance of COVID-19 vaccinations being strongly associated with trust in (biomedical) research (Palamenghi et al., 2020).

However, contrary to what we had expected in Hypothesis 2, the data revealed no significant correlation between human values and vaccination intentions. This is surprising as it contradicts the findings by Wells et al. (2020), who found evidence for a corresponding relationship. However, it should be noted that their study focused on polio vaccination. The polio vaccination campaign has been ongoing since the 1950s and the severe consequences of polio disease as well as the effects of corresponding vaccinations are well-known (Blume and Geesink, 2000). COVID-19, on the other hand, is a novel disease, with newly developed vaccines. Therefore, at least by the time of data collection, there was no scientific consensus on whether vaccinated individuals may still transmit the disease (Connors et al., 2021). In fact, at the beginning of 2021, the available data suggested that asymptomatic transmission of the virus could not be ruled out despite vaccination (e.g., Bleier et al., 2021; Connors et al., 2021). Considering that acknowledging the benefit of vaccinations regarding the protection of one's social environment is a necessary condition for prosocial values to have an effect on vaccination intentions, this could thus well explain why we found no correlation between prosocial values and vaccination intentions. Such an explanation is in line with the findings by Betsch et al. (2013), which suggest that knowledge about a potential herd immunity determines the relationship between prosocial values and vaccination intentions. What speaks against this interpretation is that vaccinations reduce the probability of suffering from severe COVID-19 (e.g., Bleier et al., 2021; Connors et al., 2021), thus lowering the burden on the health care system, a circumstance from which others may well benefit. However, as prosocial values primarily impact one's behavior toward “people with whom one is in frequent personal contact” (Schwartz, 2003, p. 269), this rather indirect effect may not have been perceived as “prosocial” compared to a direct protection of one's social environment. In this regard, testing the effects of more general worldviews, as suggested by cultural theory (e.g., individualism or egalitarianism; Douglas, 1966; Michaud et al., 2009) might be a fruitful endeavor for future research. Finally, another possible explanation for not finding a relationship between prosocial values and vaccination intentions can be derived from the wording of our item on vaccination intentions. In fact, respondents answered based on the assumption that vaccination was available to everyone. Hence, prosociality may not have been stimulated since our participants might have expected that in this hypothetical scenario, at-risk individuals would have the possibility of protecting themselves, which would also reduce the “prosocial” benefits of younger people becoming vaccinated.

With regard to Hypothesis 3, we found no significant moderator effect of justification by authority on the relationship between benevolence and vaccination intentions. Since multiple regression analyses with interaction terms require rather large samples and since N = 300 is usually considered the lower bound of what is acceptable, power issues may have played a role in this non-significant result. However, it should also be noted that without a significant bivariate relationship between benevolence and vaccination intentions (see Hypothesis 2), an interaction between benevolence and justification by authority becomes unlikely for theoretical reasons. In fact, the same reasons for not finding a positive relationship between benevolence and vaccination intentions might have led to us not finding evidence for a moderator effect of justification by authority on the relationship between prosocial values and vaccination intentions. Again, the lack of a scientific consensus (by the time of data collection) on the protection of others through vaccination may have led to even those individuals who value expertise and authority to not recognize the “prosocial” benefits of vaccinations. This absence of a moderator effect thus strengthens our argumentation in the last paragraph–even though it should be taken into account that interpreting non-significant findings is inherently difficult for statistical reasons.

With regard to our exploratory analyses, the negative correlations between personal justification respectively justification by multiple sources and vaccination intentions warrant some further attention. Individuals with strong beliefs in personal justification value a knowledge generation process based on their personal views and opinions (Bråten et al., 2013), which implies a rejection of the scientific method as a whole. Hence, they might have succumbed to a rather abstract feeling of doubt regarding the safety and effectiveness of the “new” vaccines, not acknowledging the rather favorable scientific evidence. With regard to justification by multiple sources, we were somewhat surprised by the negative correlations with vaccination intentions. This was because considering and evaluating multiple sources of evidence is usually seen as a nuanced and desirable approach to information (e.g., Bråten et al., 2013). However, in this specific case, high beliefs in justification by multiple sources might have led to individuals rejecting the (almost unanimously positive) “mainstream” information on COVID-19 vaccinations by referring, for example, to anti-vaccination sites or dubious social media channels. Furthermore, high justification by multiple sources might have impaired trust in COVID-19 related science since individuals who consult a multitude of sources more likely become aware of scientific disagreements on the response to the pandemic (e.g., Farina and Lavazza, 2020). This, in turn, might have led to reduced vaccine safety and effectiveness beliefs, thus lowering vaccination intentions. Interestingly, such arguments are in line with the findings by Beck et al. (2020), who found that justification by multiple sources positively correlates with beliefs in COVID-19 related conspiracy theories. However, since we did not measure the types of sources that our participants referred to, future research on these relationships is required.

In an additional exploratory analysis, we followed up on the potential mechanisms behind the relationship between justification by authority and vaccination intentions. We thereby found that perceptions of vaccination safety and effectiveness (in protecting the vaccinee) fully mediate the relationship between justification by authority and vaccination intentions. To our knowledge, this is the first study providing evidence for a corresponding mediation. Though this finding is exploratory and has to be tested in (preferably experimental) follow-up studies, it is particularly important since it establishes a direct link between beliefs about the nature of medical knowledge and vaccination intentions through its influence on vaccine-related safety and effectiveness beliefs–thus underlining how important trust in authorities is in influencing behavioral intentions. In addition, this mediator effect further substantiates our theoretical assumptions on the effects of justification by authority and thus increases the robustness of our evidence. Connecting these findings with our exploratory results on the effects of justification by multiple sources, future research may consider different source types that individuals refer to as another (serial) mediator which predicts vaccination safety and effectiveness beliefs. Such a model would provide additional insights on what determines vaccination intentions through vaccination safety and effectiveness beliefs, which we see, because of its enormously important practical implications, as a promising avenue for future research.



Strengths and Limitations

First, it is important to note that our study employed a correlational design, which allows no causal inferences. For example, the positive relationship between vaccination intentions and justification by authority might be caused by an unknown third variable. However, it should also be noted that our findings are consistent with the literature, and that our mediator analysis perfectly fits our theoretical assumptions. Notwithstanding this, future research, preferably using experimental and/or longitudinal designs, is warranted.

Second, the generalizability of our findings is limited by the possible influence of social desirability. Furthermore, psychology has long established that intention and behavior are two distinct concepts and that intentions may not always lead to corresponding behaviors (e.g., Ajzen, 1991; Ajzen and Schmidt, 2020). Of course, we were not able to assess whether participants who affirmed their intention to be vaccinated would actually get themselves vaccinated. It should also be noted that, with some rare exceptions, the scenario of young adults becoming vaccinated was hypothetical at the time of data collection due to vaccine shortages. In addition, vaccination intentions, vaccine safety and effectiveness beliefs, as well as trust in science are subject to a rather strong variability (e.g., due to changes in media coverage), which is why justification by authority is likely just one factor among many to influence vaccination intentions. For these reasons, caution is warranted when interpreting our findings.

Furthermore, it should be noted that our sample consisted of a rather small number of university students, and that our findings might differ with regard to other relatively young age groups (e.g., apprentices). In addition, and while we think that a vaccination of the student-age population is absolutely crucial in the upcoming stage of the vaccination campaigns in Europe, investigating other age groups such as the elderly is important, too. Tentatively, we would argue that justification by authority might have even stronger effects in the elderly. In fact, high justification by authority would lead them to quickly realize the extremely favorable risk-benefit ratio of all COVID-19 vaccines in their age groups, hence likely inducing even stronger vaccination intentions compared to younger people. In order to be able to draw conclusions on a larger scale, further research, with larger sample sizes, a more heterogeneous (and preferably international) set of participants, and different recruiting modes, is necessary.



Implications

A major strength of our study is the consistency of our results to the theoretical assumptions on the potential effects of epistemic beliefs on vaccination intentions. Using a mediator analysis, we showed that justification by authority influences beliefs in the safety and effectiveness of COVID-19 vaccines, which, in turn, influences vaccination intentions. We derive two main implications from these findings. First, public perceptions of expertise and authority are extremely important with regard to the vaccination campaign. If individuals acknowledge the crucial role of scientists and public health experts in justifying COVID-19 related knowledge claims, they will, through increased safety and effectiveness beliefs, be more willing to become vaccinated against the disease. For this reason, science and public health communication should be a key element of each and every country's COVID-19 response strategy (see also Rosman et al., 2021). Openness and transparency have long been suggested as a central factor in building trust, which is why we would advocate for an honest, integer and transparent communication strategy. A second implication concerns the communication of potential side-effects of the vaccines. If authorities question the safety of a vaccine (either by direct communication or indirectly through limiting its use), this has considerable potential to reduce the vaccination willingness of the population–particularly in those who value expertise and authority. In this regard, it is of note that the safety of the AstraZeneca vaccine was called into question by mid-March 2021, with several countries temporarily suspending its use. At the same time, politicians and public health experts were quick to reassure the public that all COVID-19 vaccines are safe and effective. We know from the early phases of the pandemic that such conflicting messages are particularly challenging for the public (e.g., Goldstein et al., 2020). They also bear the risk that the population increasingly loses faith in governmental institutions, a trend that has been accelerating in Germany since the beginning of 2021 (Betsch et al., 2021). This brings us back to the beginning of this paragraph: If the public no longer believes in expertise as a justification for the response to the pandemic, controlling COVID-19 becomes impossible–be it through vaccinations, testing, masks, or non-pharmaceutical interventions. Therefore, effective crisis communication is now more important than ever.
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The rapid spread of the coronavirus disease 2019 (COVID-19) has led the authorities to establish compulsory confinement for most of the Spanish population from March to May 2020. Severe isolation combined with the uncertainty and fear associated with the public health crisis can have a psychological impact on the general population. The aim of the current study was to compare possible gender differences in mental health and psychological measures throughout the confinement. One hundred and sixty-four Spanish participants (75% female; Mage = 39.8; SD = 13.5) completed the surveys at the beginning, middle, and end of the forced confinement. The psychological variables were associated with depressive, anxiety, stress, and intrusive/avoidance symptoms, as well as a total score for overall mental health, and a positive/negative affect measure. The results showed that although females had significantly higher scores than males in almost all measures at the beginning of the confinement, the gender differences were quickly vanishing away over time. In fact, intra-group analysis showed that while the female group significantly improved their results on most psychological measures, the male group improved on only one single measure. In summary, the results showed that although the female group started the confinement with higher levels of negative emotions (particularly symptoms of stress and avoidance) than the male group, these differences were significantly reduced in the first few weeks due to the overall improvement in the results of the female group.

Keywords: COVID-19, longitudinal study, psychological impact, gender differences, coronavirus—COVID-19


INTRODUCTION

On 30 January 2020, the World Health Organization (WHO) declared the emergence of the novel coronavirus emergence (Eurosurveillance Editorial Team, 2020), provoking pneumonia of unknown etiology in Wuhan, China. This novel coronavirus is named 2019-nCoV or SARS-Cov-2 also known as COVID-19 (Wu et al., 2020). In the past two decades, SARS-Cov-2 is the third coronavirus outbreak (Guarner, 2020). Since the first case registered in December 2019, there have been more than 121 million human infections worldwide with more than two million deaths, overcoming the number of infections in the SARS outbreak in 2003 (WHO, 2021). COVID-19 is considered highly pathogenic and has quickly spread globally due in part to its fast reproducibility estimated in ranges from 2.24 (95% CI: 1.95–2.55) to 5.71 (95% CI: 4.24–7.54) (Zhao et al., 2020). Namely, a person can infect ~2 to 4 people (Palacios et al., 2020). In addition to this high transmissibility, the incubation period is about 6.4 days of average (ranging from 2.1 to 11.1 days) (Zhao et al., 2020). Therefore, the WHO declared COVID-19 a public health emergency of international concern (Mahase, 2020). Because of the rapid spread of COVID disease and following WHO recommendations about, in March 2020 the Spanish authorities established a compulsory confinement in the country (Agencia Estatal BOE 463/2020). This confinement took place from March 14 to June 21, 2020 and it included quarantine measures such as the cessation of all non-essential activities, activities were limited to basic needs such as buying supplies or medication, attending health centers or financial institutions, and caring for vulnerable people. At the time of writing, March 2021, global coronavirus surpassed 120 million cases, with more than two million deaths (WHO, 2021). In Europe, over 5 million people have been infected, with almost 233,692 deaths, and Spain is the fourth country with most cases in Europe, with more than 3 million cases, and the sixth country with most deaths (WHO, 2021). Spain was one of the countries particularly affected by the covid-19 pandemic. Strict confinement of the population allowed the COVID-19 infection and death curves to fall (see Figure 1).


[image: Figure 1]
FIGURE 1. National epidemic trend of 2020 covid disease (COVID-19) outbreak in Spain.


Beyond the medical risk, the COVID pandemic has a psychological impact on the mental health of the population. The initial outbreak provoked media information overload, panic buying of necessity goods, feelings of social isolation and symptoms related to the disruption of the everyday plans (Ho et al., 2020). At the initial phase of the lockdown, diverse psychiatric comorbidities appeared, including persistent depression, anxiety, and panic attacks (Courtet et al., 2020). Following a metanalysis that included 17 studies, the prevalence of stress, anxiety and depression in the general population was 29.6, 31.9, and 33.7%, respectively (Salari et al., 2020). In this sense, a systematic review found that the prevalence of depressive symptoms ranged from 14.6 to 48.3%, and for the anxiety symptoms from 6.33 to 50.9% (Xiong et al., 2020). This symptomatology may persist for several months, especially those symptoms related to posttraumatic stress (Courtet et al., 2020). One of the results highlighted in recent studies is the gender differences in the psychological impact of COVID pandemic. In this sense, the female gender is associated with a greater vulnerability to stress, to posttraumatic stress disorder (PTSD), and to depression (Salari et al., 2020; Xiong et al., 2020), and showing a higher prevalence of anxiety and depression (Salari et al., 2020). These gender differences are similar to those findings before the pandemic situation where women showed higher psychological distress than men (Matud et al., 2015; Auerbach et al., 2018). Taken together these results, it is important to attend to the needs of the general population who might need emotional support. The literature pointed that being women is a risk factor for showing worse mental health status during the pandemic (Pappa et al., 2020; Parrado-González and León-Jariego, 2020).

Specifically in Spain, several studies have found that compared to men, women presented higher emotional discomfort, worse mental health status (Parrado-González and León-Jariego, 2020), worse psychological responses to the pandemic (Justo-Alonso et al., 2020), and higher emotional vulnerability to the effects of the lockdown period (Sandín et al., 2020).

Thus, and taking into account previous literature that highlighted the relevance of analyzing the psychological effects during the lockdown both short and long term (Brooks et al., 2020; Wang et al., 2020a,b; Zhang et al., 2020) and following the proposal made by several studies (Castellanos-Torres et al., 2020; Justo-Alonso et al., 2020; Parrado-González and León-Jariego, 2020; Ruiz-Cantero, 2020; Salari et al., 2020; Sandín et al., 2020; Xiong et al., 2020) and the Gender and COVID-19 Working Group (Wenham et al., 2020), there is a need to consider the gender effects of the COVID outbreak. In addition, Spanish studies have already suggested the need for longitudinal data at a prospective level (González-Sanguino et al., 2020). Thus, the main objective of the present study was to analyse the differences between genders in the longitudinal psychological impact of the COVID-19 outbreak in Spain, from March 24 to May 4, 2020.



METHODS


Study Design

This longitudinal study was launched to the participants for 6 weeks, from March 24th until the end of the lockdown, on May 4th.



Participants

A convenience sample participated in the study. All participants were informed of the objectives and procedure of the study. The free, prior and informed consent was a necessary condition to collaborate in the study. The Commission on Ethics in Research of the Universidad Loyola Andalucia approved the protocol for the study. Inclusion criteria were (a) being older than 18 years old, and (b) be resident in Spain. The final group consisted of 164 participants, with ages ranging from 18 to 77 years, residents in Spain (see Figure 2).


[image: Figure 2]
FIGURE 2. Flow chart indicating the sample size and missing data throughout the collecting data process.




Instruments

The following questionnaires were included in a battery created using Google Forms and sent out through mail. The outcomes measures for the study assess symptoms related to depression, anxiety, and stress, as well as affect value, subject distress, and psychological well-being. We now describe the scales used to select these outcome measures along with the predictors. Also, sociodemographic data were collected as gender, sex, medical status, education level, living conditions, marital status, and employment status.

- The Positive and Negative Affect Schedule (PANAS scales; Watson et al., 1988; Spanish validation by Sandín et al., 1999).

PANAS is a 20-item self-report measure assessing the frequency of experiencing positive affect and negative affect subscales. Each subscale contains 10 items rated from 1 (Very slightly or not at all) to 5 (Extremely). Total score ranges from 10 to 50 by subscale, with higher scores representing higher levels of positive affect and lower scores representing lower levels of negative affect for Positive and Negative Affect subscales, respectively. MacDonald's ω was 0.89 (first survey), 0.94 (second survey), and 0.95 (third survey) for the Positive Affect subscale; and 0.88 (first survey), 0.89 (second survey), and 0.93 (third survey) for the Negative Affect subscale.

- Depression, Anxiety and Stress Scale-21 (DASS-21) (Lovibond and Lovibond, 1995; Spanish adaption by Daza et al., 2002).

DASS-21 is a 21-item self-report scale with depression, anxiety, and stress scales. Each item was rated on a 4-point frequency of occurrence scale for the past week (0 = Did not apply to me at all, 1 = Applied to me to some degree, or some of the time, 2 = Applied to me to a considerable degree or a good part of the time, 3 = Applied to me very much or most of the time). Each of the three DASS-21 scales contains 7 items with similar content. Total scores for depression, anxiety, and stress are calculated by summing the scores for the relevant items. MacDonald's ω was 0.87 (first survey) and 0.90 (second and third survey) for the Depression scale; 0.88 (first survey) and 0.90 (second and third survey) for the Anxiety scale; and, finally, 0.89 (first survey), 0.90 (third survey), and 0.94 (third survey) for Stress scale

- Impact of Event Scale (IES) (Horowitz et al., 1979; Spanish adaption by Báguena et al., 2001).

The IES is a self-report scale to measure current subjective distress related to a specific event. The scale consists of 15 items, seven of which measure intrusive symptoms, and eight items measure avoidance symptoms. Each item was rated on a 4-point frequency of occurrence scale for the past 7 days (0 = Not at all, 1 = Rarely, 3 = Sometimes, 5 = Often), with higher scores representing higher levels of intrusive and avoidance symptoms. Total scores for intrusive symptoms and avoidance symptoms are calculated by summing the scores for the relevant items. MacDonald's ω was 0.81 (first survey), 0.83 (second survey), and 0.88 (third survey) for the Intrusive symptoms scale; and, 0.82 (first survey) 0.83 (second survey), and 0.88 (third survey) for the Avoidance symptoms scale.

- Mental Health Inventory (MHI-5) (Berwick et al., 1901; Spanish adaption by Vilagut et al., 2005).

The MHI-5 is a brief version that includes items on psychological well-being. Each item asked respondents to rate on a six-point frequency or intensity scale how they had been feeling during the previous 4 weeks (from “All the time” to “None of the time”; the third and fifth items have reverse scoring). The MHI-5 total score is transformed into a variable ranging from 0 to 100, where a score of 100 represents optimal mental health. MacDonald's ω was 0.82, 0.85, and 0.89 (for the first, second, and third surveys, respectively).



Procedure

Given the country's health situation and the general confinement of the population, the sociodemographic and clinical measures were collected using Google Forms, using a snowball sample method through social media such as Twitter, Facebook, or Whatsapp. Participation was voluntary with no incentive provided. Data collection was carried out weekly from the beginning to the end of the confinement. In the first contact, the purpose and methodology of the study were reported, informed consent was requested, clinical scales were applied, and sociodemographic data were collected. At the end of the first survey, a code was assigned to each participant, which would be the one to be entered in future surveys. Follow-up assessments were administered through a link sent to the email every Monday. Weekly, all the participants who completed the first assessment, received an email with a link for the next one. Successive surveys did not include sociodemographic questions but questions regarding possible changes in the participant's situation. The order of the measures was always the same throughout the surveys.

Only participants who had completed at least one scale in each of the study time intervals were included in the study. That is, from March 24th to April 6th, the first period; from April 7th to April 10th, the second period; from April 21st to May 4th, the third period. Completed surveys with missing data were not included. The first survey was completed by 798 participants. Four of them were excluded because they were minors. Three hundred and eighty one participants did not respond to any surveys again, so they were excluded. Two hundred and forty nine participants did not complete at least one survey at one of the study time intervals, so they were not included. Finally, 164 participants met all the criteria for inclusion, and they were included in the study.



Analytic Strategy

Given the sample size (N = 164), to explore the data distribution, both the Normal Q-Q plot was explored, and the z statistic was calculated for all the psychological outcomes (Kim, 2013). The cut-off point for the z value was ±3.29 (Mayers, 2013). Except for PANAS positive affect scores (z = 0.12 and z = −0.22, first and second surveys, respectively), the rest of the measures were non-normally distributed.

To explore the possible differences between age range groups and the psychological outcomes, Kruskal-Wallis analyses were conducted, and eta squared was calculated as effect size statistic (Tomczak and Tomczak, 2014) (η2 =0.001, 0.06, and 0.14, as a small, medium, and large effect, respectively; Cohen, 1988). Post-hoc tests using Dunn's test with Bonferroni correction were also conducted. To explore the possible gender differences, the Kruskal-Wallis test (with the age as a covariate) and Mann-Whitney test were conducted, using rank biserial r as effect size statistic (r = 0.1, 0.3, and 0.5, as a small, medium, and a large effect; Cohen, 1988).

Friedman's tests were carried out to explore the possible within-group differences in each of the psychological measures throughout the confinement, differentiating by gender. Additionally, Conover tests were used for post-hoc analysis. Kendall's W statistic was used as an effect size estimation (from 0, indicating no relationship, to 1, indicating a perfect relationship; Tomczak and Tomczak, 2014).

Finally, Cochran's Q test was conducted to explore the possible differences in the answer frequencies for qualitative items at the onset, middle, and ending of the study.




RESULTS

The majority of the respondents were females (75.0%), not belonging to risk groups (77.4%), not under medical or psychological treatment at the moment of the study (77.4%), living with the family (56.1%), high-educated (69.5% with at least a bachelor's degree), and currently working (62.8%, whether employed or self-employed). The mean age of the sample was 39.8 (SD = 13.5; males, M = 43.8, SD = 15.2; females, M = 38.9, SD = 12.7; t = 2.26, p = 0.025, Cohen's d = 0.35). Most of the participants were of Spanish nationality (94.5%) and lived in urban areas from 24 Spanish provinces during the COVID-19 confinement. Except for Education level [χ2(3, N = 164) = 14.52, p < 0.01], there were no significant differences by sex for any other sociodemographic variables. More than half of the respondents (59.8%) were quite or very satisfied with the measures adopted by the authorities. According to the age distribution of the sample, three groups were established according to the following age ranges: the first group, from 18 to 33 years; the second group, from 34 to 45 years; and the third group, from 46 to 77 years. A summary of the participants' sociodemographic information is shown in Table 1.


Table 1. Sociodemographic characteristics of the total sample (N = 164).
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Data Distribution and the Age as a Covariate

Given the sample size (N = 164), to explore the data distribution, both the Normal Q-Q plot was explored, and the z statistic was calculated for all the psychological outcomes (Kim, 2013). The cutoff point for the z value was ±3.29 (Mayers, 2013). Except for PANAS positive affect scores (z = 0.12 and z = −0.22, first and second surveys, respectively) the rest of the measures were non-normally distributed.

The age and some of the psychological measures were significantly correlated (Table 2). Particularly, the age was moderately negatively correlated with DASS-21 General stress symptoms scores [Spearman's ρ(164) = −0.37, p < 0.001, in the second survey, and ρ(164) = −0.25, p = 0.001, both the first and the third surveys]. DASS-21 Depressive symptoms scores were also negatively correlated with age [ρ(164) = −0.26 and ρ(164) = −0.28, ps < 0.001, the second and the third survey, respectively]. Furthermore, the age was negatively slightly correlated with IES avoidance in all the measurements (ρs = −0.16 to −0.20). The correlations between the age and the psychological measures were higher in the second and third surveys.


Table 2. Spearman correlations between the age and the psychological measures.

[image: Table 2]

As age-range groups, there were statistically significant differences in some psychological measures between groups. In all those differences between significant groups, the older group (46 to 77 years) obtained better mean scores than the younger group (18 to 33 years). For example, the general stress symptoms median scores were significantly lower for the 46 to 77 years old group than the 18 to 33 years group in the first [H(2) = 8.43, p = 0.015, η2 = 0.04], second [H(2) = 19.3, p < 0.001, η2 = 0.11], and third [H(2) = 9.10, p = 0.011, η2 = 0.04] surveys. Also, the PANAS positive affect median scores were significantly higher for the 46 to 77 years old group than the 18 to 33 years group in the second [H(2) = 12.8, p = 0.002, η2 = 0.07] and the third [H(2) = 8.11, p = 0.017, η2 = 0.04] surveys. While the DASS-21 Depressive and Anxiety symptoms median scores were significantly higher for the 18 to 33 years group in the second [H(2) = 10.9, p = 0.004, η2 = 0.06, for Depressive symptoms median scores; H(2) = 6.53, p = 0.038, η2 = 0.03, for Anxiety symptoms median scores] and the third [H(2) = 10.8, p = 0.004, η2 = 0.06, for Depressive symptoms median scores; H(2) = 6.48, p = 0.039, η2 = 0.03, for Anxiety symptoms median scores] surveys.



Comparison Between Male and Female Responder for the Psychological Outcomes Between the First, Second, and Third Survey

As can be seen in Table 3, there were significant differences between males and females' participants for some of the psychological outcomes (particularly, for the first survey). Mann-Whitney test and Kruskal Wallis (age as a covariate) indicated that males had greater MHI-5 Total scores than females in all three surveys, although these differences were decreasing slightly with respect to the size of the effect (from η2 = 0.30 to r = 0.03). The rest of the differences between males and females were disappearing over time. For example, females had significantly greater General stress symptoms scores (M = 6.15, SD = 4.87) than males (M = 3.00, SD = 3.25) in the first survey [t(162) = −3.88, p < 0.001, d = −0.70]. However, that difference was not significant neither in the second survey [t(162) = −1.92, p = 0.056] nor in the third survey [t(162) = −1.73, p = 0.085]. That is, the general stress level decreased in females throughout the confinement, while it increased slightly in males. Similarly, the differences for Negative affect (PANAS), Depressive symptoms (DASS-21), and Avoidance symptom scores between male and female participants ceased to be significant after the first survey.


Table 3. Comparison between female and male groups on the psychological measures in the first, second, and third surveys.
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It should be noted that the “intrusive symptoms” score showed some differences with respect to the pattern of the other scores. While there were no significant differences between male and female participants for Intrusive symptoms median scores both in the first (U = 2124, p = 0.131) and the third (U = −2,157, p = 0.165) surveys, the differences were significant in the second survey U = 1,794, p = 0.006, r = −29; Mdn = 9 and 5 for females and males, respectively). However, even though both groups decreased their intrusive symptoms mean scores throughout the confinement, the decrease was more pronounced in the group of males, particularly between the first and the second survey.



Within-Group Comparisons by Gender of the Psychological Measures Over Time

Friedman and Conover tests were conducted to compare the effect of confinement on the psychological outcomes, at the onset, middle, and ending of the confinement. Kendall's W statistic was used as an effect size estimation.

There was a significant main effect of the moment of the confinement on PANAS Negative affect median score χ2(3) = 23.9, p < 0.001, Kendall's W = 0.78. Conover's post hoc comparison revealed that for female group, the PANAS negative affect median score in the onset confinement (Mdn = 17) was higher than both in the middle (Mdn = 15) (p = 0.010) and in the ending (Mdn = 14) (p < 0.001). The median scores for PANAS negative affect were also higher in the middle than in the ending of confinement (p = 0.023). For the male group, there were no differences between PANAS Negative affect median scores throughout the confinement (p = 0.631).

IES intrusive and avoidance symptoms total scores decreased significantly as time increased both for males and female groups (Table 4). For the female group, the differences were significant between onset and ending confinement, as well as between middle and ending confinement (all differences were p < 0.001, both IES intrusive and avoidance symptoms median scores). Significant differences were also found for IES avoidance median scores between onset and middle confinement (p = 0.002), but not for IES intrusive symptoms median scores (p = 0.062). For the male group, significant differences were found between onset and ending both for both IES intrusive and avoidance symptoms median scores (p < 0.001 and p = 0.024, respectively). The other significant differences were between onset and middle confinement (for intrusive symptoms median scores, p = 0.002; but not for avoidance symptoms median scores, p = 0.904), as well as between middle and ending confinement (for avoidance symptoms median scores, p = 0.018; but not intrusive symptoms median scores, p = 0.428).


Table 4. Within-group comparisons by gender of the psychological measures.
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No significant differences were found in the response percentages related to the qualitative questions that were asked throughout the three interviews (Table 5). For this reason, it was not considered that there could be a significant relationship between the results obtained in the psychological measures in the three surveys, and possible variations over time in the qualitative questions.


Table 5. Comparison of response percentages in the qualitative questions in the three surveys.
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DISCUSSION

This is the first longitudinal study describing gender differences in psychological impact of the COVID confinement in Spain. One of the principal results of the present study is that women showed worse symptomatology in the first assessment, but they recovered during the confinement period. Namely, the results suggest that the female group began the confinement with a higher level of negative emotions (especially symptoms of stress and avoidance) than the male group. However, these differences decreased significantly over the first weeks. In the middle of the confinement, the differences between groups had practically disappeared (except for the results on the MHI5 scale, where the differences remained significant with a moderate effect size). In this sense, the group of women had significant differences between the onset and the ending of confinement for negative affect, mental health score, and intrusive and avoidance symptoms. The intragroup differences in the case of men were limited to the IES scale. These results reinforce the previous analyses, showing that the intragroup improvement was more evident in the group of women than in men, which allowed, possibly, that at the end of confinement no significant differences (intergroup) were found between men and women (contrary to the onset of the confinement). These results are in line with previous studies where they reported that being women was a risk factor linked to worse psychological responses during the first stages of COVID-19 lockdown (Justo-Alonso et al., 2020; Wang et al., 2020b). Gender differences in the symptomatology is supported by many epidemiological studies that reported that women are at a higher risk for developing anxiety and/or depression symptoms (Vesga-López et al., 2008; Lim et al., 2018). In addition, the fact that female group reported higher levels of negative emotions are in line with the biopsychosocial model proposed by Chaplin (2015), in which women are supposed to express greater levels of emotions. In the meta-analytic review carried out by Chaplin and Aldao (2013), the authors reported that girls tend to express more negative internalizing emotions, being in line with the punctuations in negative affect. One possible explanation about the tendency of the results is that the female group might have developed more emotion regulation strategies than the male group, leading to an improvement in the results (Nolen-Hoeksema, 2012).

Related to the symptomatology, Spanish results were slightly slower although similar to those found in Asia, highlighting that around the 20% of the sample presented depressive, anxiety and PTSD symptomatology (González-Sanguino et al., 2020; Ozamiz-Etxebarria et al., 2020; Solomou and Constantinidou, 2020). In this sense, these results are in line with the studies that analyzed the symptomatology that appeared in previous pandemic situations (e.g., SARS in 2003 or H1N1 in 2009) where avoidance symptoms, fear, sadness or stress symptomatology were registered in people in confinement (Hawryluck et al., 2004; Wheaton et al., 2012; Brooks et al., 2020).

In addition, we found a significant relationship between age and symptomatology. Younger participants showed higher stress, anxiety, and depressive symptomatology. These results are in line with previous studies (Jiménez et al., 2020; Sandín et al., 2020). Young people showed higher avoidance symptoms that can be associated with increases in post-traumatic stress symptoms. Previous studies have related an increase in PTSD during COVID confinement and after similar events, such as Middle East Respiratory Syndrome (Jeong et al., 2016; Jiménez et al., 2020).



LIMITATIONS

The current study has several limitations. First, employing snowball sampling through social media implies that the sample cannot be considered representative of the Spanish general population. Online tools limit access to persons who are not used to this technology, such as the elderly population. Second, the use of self-reported measures is a limitation shared with previous studies worldwide carried out during the first stages of the pandemic (Justo-Alonso et al., 2020; Liu et al., 2020; Tull et al., 2020; Wang et al., 2020b). Third, the sample size is not large enough to draw definitive conclusions. Therefore, future research should include representative samples of the general Spanish population, in the event of a recurrence of the pandemic situation.



CONCLUSIONS

The results of the studies carried out during the COVID confinement highlight the need for developing strategies to reduce the psychological impact of this global situation. In fact, the current unprecedented worldwide situation, the long-term psychological consequences are unknown and there is a need for global actions in order to promote the well-being of the populations. Following the proposal by Wang et al. (2020a), there is a need for online mental health training for the professionals. Two metanalysis carried out before the COVID showed that online psychological interventions showed effect in reducing depressive symptoms in non-depressed population (Rigabert et al., 2020) and in reducing symptoms of anxiety, distress and depression in chronic health populations (White et al., 2020). In this sense, online psychological treatments should be improved in order to respond the need for treatment after confinement periods.
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With more than 100 million cases and over 2 million deaths globally, the COVID-19 pandemic continues to remain a major threat. Identifying the behavioral factors influencing preventive behaviors for COVID-19 are crucial in devising public health policies to promote essential strategies to combat the pandemic in an efficient manner. The current study was therefore conducted to estimate the prevalence of COVID-19 preventive behaviors and measure their association with behavioral constructs like threat perception, response efficacy, and self-efficacy, as per socio-demographic background. A region-stratified online survey focusing on the constructs of protection motivation theory, for example, threat and coping appraisal for preventive health practices against COVID-19, was carried out among adult users of social media in India. Generalized linear models with cluster-adjusted-robust standard errors were used to analyze the responses and model the preventive practices among the study population. Analysis of a total 2,646 responses revealed that proper perceptions regarding cause, symptoms, and transmission of COVID-19 were prevalent in the majority of the respondents. The majority of the participants reported frequent use of face masks (93.20%), followed by frequent washing of hands with soap and water (84.90%). The majority of the respondents affirmed that, though not frequently but sometimes, they avoid touching the face with unclean hands. Frequently covering mouth with the crook of the elbow while sneezing and coughing, and maintaining physical distance when outside was noted among 74.14 and 83.84%, respectively. The proportion of participants frequently using sanitizers to clean hands and those infrequently practicing the same were comparable. Self-efficacy for preventive practices and threat-appraisal of COVID-19 illness were identified as important determinants of the selected COVID-19 preventive behaviors, independently. The analysis confirmed that practices of the behaviors were mostly synergistic to each other. Current findings highlight that formulation of precise risk communication strategies to improve perceptions regarding threat appraisal and self-efficacy could facilitate desirable practices, which are also effective in the prevention of airborne infections and, hence, may contribute toward broader policy directions. The evidence urges the implementation of precision-driven risk communication and diffusion of these practices to attain behavioral herd immunity.

Keywords: behavior, COVID-19, prevention, protection motivation theory, response efficacy, threat appraisal, self-efficacy


INTRODUCTION

The world is reeling under the ever-increasing threat of the novel coronavirus infection (COVID-19). There has been over 160 million cases of COVID-19 infection and more than 3 million deaths worldwide; however, in the second most populous country of the world, India, the corresponding figures are more than 27 million and 3 lakhs, respectively (1). In India, as the pandemic is wreaking havoc, fear is still lurking in the minds of the people. Theoretical models have already shown the impact of strict hygiene and quarantine measures in halting the epidemic (2–5). In such infectious disease pandemics, the willingness and compliance of the general public to recommendations regarding personal hygiene, or movement restrictions, may neither be self-evident nor self-motivated (6–8) but may depend largely on the fear appeals and stressful situation. In order to understand how people behave and cope during stressful situations, the protection motivation theory (PMT) was put forward, emphasizing the intrinsic and extrinsic factors that can lead to motivation and performance of the desired behavior (9). This understanding is expected to be helpful in formulating precisely tailored persuasive communication.

The PMT framework involves threat appraisal and coping appraisal as the multidimensional determinants of motivation. Threat appraisal is the combination of perceived severity (perceptions regarding the degree of harm) and perceived vulnerability (perception regarding the chance that one will experience harm) regarding the situation, excluding the perceived rewards (positive aspects) of the situation. Coping appraisal experienced is the combination of response efficacy (belief in the effectiveness of the recommended behavior in removing or preventing possible harm) and self-efficacy (the belief that one can successfully enact the recommended behavior), subtracting the response costs (the perceived or actualized costs associated with practice of the recommended behavior). These constructs intrinsic to the model ultimately lead to a protection motivation to perform adaptive responses (in this case recommended COVID-preventive behaviors). However, building on the experiences gathered during previous major outbreaks like severe acute respiratory syndrome (SARS) and hemagglutinin type 1 and neuraminidase type 1 Influenza (H1N1 Influenza), the threat appraisal of COVID-19 in terms of perceived vulnerability and perceived severity along with coping appraisal of protective behaviors in terms of response efficacy and self-efficacy were presumed to be the major determinants of preventive practices (10–15). It has also been conceptually proposed in the current study that the practice of one particular behavior is influenced by the practice of other preventive behaviors. The recommended preventive behaviors may also be affected by factors beyond these constructs, e.g., age, gender, occupation, education, knowledge, and personal experiences (14, 16–23). Social media also have immense motivational value (24, 25). A working framework utilized in the current study has been presented in Figure 1.


[image: Figure 1]
FIGURE 1. Protection motivation theory (PMT) framework adopted for the current study. Adoption (or practice) of preventive or protective behavior is immediately preceded by motivation for the same. According to PMT, it is a resultant of threat appraisal (perceived severity and perceived vulnerability) and coping appraisal (response efficacy and self-efficacy) adjusted for the background characteristics of the respondents.


In order to understand the dynamics of these factors in practicing preventive behaviors, six key behaviors, that is, handwashing with soap and water, using hand sanitizers when soap was not available, using a face mask, avoiding touching face without cleaning hands, using the crook of the elbow to cover mouth and nose while sneezing and coughing, and maintaining a physical distance of at least 2 m when outside, were selected (26, 27). Currently, no studies are known to have measured the preventive practices or analyzed the determinants of these practices among the Indian population. The current study was based on the PMT to explain why people engage in unhealthy practices and offers suggestions for changing those behaviors through precise risk communication strategies. Risk communication and related perceptions as a basis for the desired behavioral change have not been studied adequately, especially in the Indian context despite several studies predicting the trajectory of the outbreak in the light of different preventive strategies (4, 28, 29). The aim of the current research was thus to measure the association between practice of the selected preventive behaviors and threat perception, response efficacy, and self-efficacy, adjusting for socio-demographic background.



MATERIALS AND METHODS


Study Design and Participants

An analytical online questionnaire-based survey was conducted among social media users from India. The data collection for this study was conducted in a single wave from May 16 to August 2, 2020. Individuals, who had access to social media platforms like Facebook® and/or Twitter® and/or Instagram® and/or LinkedIn®, were considered as the study population. Adult population (18–65 years) and Indian by nationality who were currently living in India since the beginning of the nation-wide lockdown on March 25, 2020 were included in the study. Those who reported to have a critical illness or receiving palliative care or who reported having suffered COVID-19 prior to the study were excluded. Participants diagnosed with any cognitive or psychiatric illness or those who reported being on psychotropic or sedative medication were also excluded from this study through skip patterns incorporated in the online questionnaire.



Selection of the Participants

An online pilot study focusing on the selected preventive measures was performed among 74 active users of social media platforms residing in states of eastern and northern India, before the start of the current survey. An overall proportion of ~35% for using the crook of the elbow to cover mouth and nose while sneezing and coughing was the lowest practiced preventive behavior. Considering this proportion with 5% precision and 90% power of the study, applying a design effect of 2 and a nonresponse proportion of 40%, the sample size was calculated to be 2,282. In order to calculate a corrected minimum sample size, a correction factor for “successful spread of questionnaire” was introduced. “Successful spread of questionnaire” was defined as the number of completed responses obtained (through social media spread or shares) after a primary participant disseminated (shared) the questionnaire. Now, considering this “successful spread of questionnaire proportion” to be 0.1, the corrected minimum sample size was 2,074. Taking the six zones in India as sampling strata, the target sample size in each stratum was ~346.

The zonal construction and the states within are shown in Figure 2 and Supplementary Table 1 (refer Supplementary File 1). The names of these states were used as inclusive search terms to identify participants based on their residence (as registered in their profiles). The resultant open-ended consecutively extracted and cleaned list was used as a sampling frame, and the desired number of participants in different zones were selected through random sequences. The participants were contacted through their available contact information (email or WhatsApp® number) and the Google form® was shared. Finally, a total of 2,646 responses were included in the final analysis with 518 from the Eastern zone, 492 from the Northern zone, 433 from the Western zone, 479 from the Southern zone, 360 from the Central zone, and 364 from the Northeastern zone. The details of questionnaire distribution and response rates are provided in Supplementary Table 2 (refer Supplementary File 1).


[image: Figure 2]
FIGURE 2. Zones in India and participants selected from each zone. *The number of participants in the respective zone who were primarily given the data collection form (represents only the primary respondents), † Who completed and submitted the form (includes primary respondents and also those who responded through spread of the questionnaire). Both these numbers represent eligible study population only after applying inclusion and exclusion criteria.




Measurements
 
Study Tool

The questionnaire was developed with the help of a brainstorming session with five subject experts from the disciplines of epidemiology, psychology, psychiatry, and health promotion. The preliminary questionnaire was pre-tested on a group of 30 adults with variable educational and occupational backgrounds. The final online questionnaire had sections on demographic details (age, sex, residence, occupation, and education), knowledge about COVID-19 (common symptoms and modes of transmission), and primary source of information about preventive behaviors, the self-reported practice of preventive behaviors, threat appraisal (perceived vulnerability and perceived severity), and coping appraisal (response efficacy and self-efficacy). Awareness about common symptoms and modes of transmission were a multiple-response set of questions. Questions on practice and appraisal constructs were on a 3-point Likert-type scale. The reliability of the questionnaire was assessed by domain-specific discrimination and difficulty parameters using an item response model (30, 31) and was found to be satisfactory.



Preventive Practices

The respondents were enquired about their usual frequency of practice of the six selected health behaviors, for example, handwashing with soap and water, using hand sanitizers when soap was not available, using a face mask, avoiding touching face without cleaning hands, using the crook of the elbow to cover mouth and nose while sneezing and coughing, and maintaining a physical distance of at least 2 m when outside, each graded into frequent/regular, sometimes, and rare.



Threat Appraisal

The perceived threat was identified through three questions, that is, vulnerability to COVID-19 with progressing time (temporal vulnerability), vulnerability compared to other people (interindividual vulnerability), and vulnerability due to the area of residence (spatial vulnerability). Perceived severity was explored through the generalized perception of the disease severity. Each response was graded high, same (neither high nor low), and low.



Coping Appraisal

Response efficacy measuring the perception of participants about the effectiveness of each preventive behavior was recorded in a three-point Likert-type scale ranging from “very effective” to “not effective at all.” For self-efficacy, the confidence to practice each preventive behavior was measured in another three-point scale ranging from “very confident” to “not confident at all.” Response efficacy and self-efficacy questions were included in separate sets for each of the preventive practices in this study. For example, in the case of “using face mask” as a preventive behavior, respective response efficacy and self-efficacy questions were placed together along with the self-reported frequency of practice and similarly for other behaviors as well.




Statistical Analysis
 
Primary Analysis

Statistical analysis was performed using the STATA 14.0 software (StataCorp LLC, College Station, TX, USA). Confidentiality was maintained while cleaning and storing the data for analysis. The responses to demographic and knowledge questions were used to understand the background of respondents. Prevalence of different categories of self-reported practice frequency for the selected preventive behaviors was calculated with robust standard errors and adjusted for clustering, also weighing for the region (strata)-specific response rate. The practice frequency questions were dichotomized. Category of infrequent practice combined “sometimes” and “rarely” responses, and the other category was frequent practice. In order to understand the effects of different predictors, adjusted prevalence ratio (aPR) with 95% CI was calculated through the Poisson regression models with robust cluster-adjusted standard errors built separately to predict “frequent practice” of each of the selected behaviors (32, 33). For each model, along with threat appraisal variables and coping appraisal (for that particular preventive practice being modeled) variables, frequency and demographic variables of other practices were included as predictors. Threat appraisal and coping appraisal questions were also dichotomized for the regression models. The highest perceptions of each threat appraisal item were contrasted against combining the other response categories (e.g., “same” and “low”). In the case of response efficacy (and self-efficacy) questions, “very effective” (or “very confident”) category was contrasted against combining “somewhat” and “not at all” categories. For statistical inferencing, p < 0.05 was taken as significant.



Handling of Missing Data

Missing data were handled through exclusion from the analysis. For reporting the prevalence of an item, completed responses for that particular item were included for calculation. However, when performing inferential statistics, only responses that were complete for all the variables included in that analysis were analyzed. Similarly, in case of the six independent regression models, the total number of responses analyzed varied. This was because only those responses having non-missing data points for all the variables included in a particular regression model were utilized.




Ethics

Clearance was obtained from the Institutional Ethics Committee (MC/KOL/IEC/NON-SPON/730/07/2020). Those who participated in the study provided online informed consent before responding to the online questionnaire. No incentives were provided for responding and/or dissemination of the questionnaire.




RESULTS


Socio-Demographic Information

The socio-demographic profile of the participants is depicted in Table 1. Among the respondents, the majority were male (62.28%), aged ≤ 35 years (43.08%), were currently married (65.76%), were residing in urban areas (86.36%), and were professional degree holders (61.25%). Among those currently employed, 33.95% were regularly attending workplaces.


Table 1. Socio-demographic profile of the participants.
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Awareness Related to COVID-19

Fever, cough, and sore throat were identified as symptoms of COVID-19 infection by more than 90% of respondents. Droplets and person-to-person transmission were reported as the key routes of spread by 94.75 and 91.46% of participants. The participants primarily obtained information about preventive practices from news media (45.38%) and health personnel (32.11%). Awareness-related data are given in Table 2.


Table 2. Awareness about symptoms and transmission of COVID-19 and information about preventive practices.
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Practice of COVID-Appropriate Behaviors

Table 3 depicts the prevalence of self-reported preventive practices. Frequent washing of hands with soap and water was reported by 84.90% (95% CI: 83.59–86.12%). Frequently using a mask, covering mouth with the crook of the elbow while sneezing and coughing, and maintaining physical distance when outside were reported by 93.20% (95% CI: 92.45–93.86%), 74.14% (95% CI: 72.71–75.52%), and 83.84% (95% CI: 82.48–85.10%) participants, respectively. While the frequent practice of four (33.88%) or five (27.83%) preventive measures was common, all six measures were frequently practiced by 8.21%.


Table 3. Practice of different preventive behavior as reported by the participants.
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Threat Appraisal and Coping Appraisal

Threat appraisal in terms of perceived vulnerability and perceived severity of COVID-19 illness is shown in Table 4. Among those who perceived the disease to be highly severe, the majority considered themselves to be highly vulnerable to COVID-19. Perception of higher vulnerability with the temporal progression of the pandemic was noted in 58.24% of those who perceived the severity of the disease to be like other common illnesses. Higher levels of perceived vulnerability were found among those who had a higher perceived severity, which was statistically significant.


Table 4. Threat appraisal related to COVID-19.
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Self-efficacy and response efficacy about COVID-appropriate preventive behaviors are depicted in Table 5. The association of response efficacy and self-efficacy for each of the selected COVID-appropriate behaviors was observed to be statistically significant. Better response efficacy was associated with a better self-efficacy.


Table 5. Coping appraisal of different preventive behaviors.
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Factors Associated With COVID-19 Preventive Behaviors

Table 6 summarizes the factors associated with each preventive practice. Being informed by any healthcare worker about the COVID-appropriate behaviors was more effective in facilitating the adoption of preventive practices among respondents. The frequency of a preventive practice was not statistically associated with the perceived efficacy of the practice, except for regular cleaning of hands with sanitizers. Practice of the preventive behaviors had statistically significant association with their respective self-efficacy. The effects (aPR) of self-efficacy were considerably more than response efficacy in this regard.


Table 6. Prevalence ratios (95% CI) of the predictors of self-reported practices of selected COVID-appropriate preventive behaviors.
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Perception of higher vulnerability to COVID-19 with the progression of time was associated with frequent handwashing with soap and water, but infrequently cleaning hands with sanitizers, and occasionally maintaining a physical distance. Those who perceived vulnerability to the infection to be higher than other individuals reported increased prevalence of washing hands with soap and water and regular use of sanitizers to clean hands but a decreased prevalence of mask use. A higher perception of vulnerability owing to the place of residence of an individual was associated with better practices of avoiding touching face with unclean hands, cleaning hands with sanitizers, and using a mask when outside. Higher perceived severity was associated with frequent use of mask, infrequently using sanitizers, and infrequently covering mouth while sneezing and coughing. Practicing one of the behaviors frequently was observed to be associated with a better practice of other preventive behaviors with occasional exceptions.




DISCUSSION


Key Findings

Majority respondents were aware of fever, cough, and sore throat as symptoms of COVID-19 disease. Major routes of spread considered were via droplet and person-to-person transmission. Regular use of face masks was the commonest preventive behavior. However, frequent use of hand sanitizers and avoidance of touching the face without cleaning the hands were less practiced. Regarding threat appraisal of COVID-19, those having a higher perception of vulnerability had higher perceived severity about the disease. Regarding coping appraisal, higher response efficacy was associated with higher self-efficacy for particular preventive behaviors. While coping and threat appraisals were associated with the practice of some of the preventive behaviors, self-efficacy was identified as the most important determinant of practicing COVID-appropriate behaviors. The practice of one preventive behavior was often associated with the practice of the other.



What Is Already Known and What This Study Adds

Concurrent literature reported an acceptable level of awareness about COVID-19 illness (22, 34, 35). An Ethiopian study reported that around 95% of participants knew about droplet-mediated spread (35). The proportion was slightly higher than that observed in the current study. Min et al. documented that <10% of respondents correctly completed knowledge-related questions (8).

In general, researchers identified self-efficacy for practicing a preventive behavior to be the most important construct in the context of COVID-appropriate behaviors (19, 21, 22, 35–40). The current study findings support this notion. Researchers have rarely examined the role of response efficacy in preventive practices (19, 36, 37, 39, 41, 42). Sometimes, the response cost has been used in place of response efficacy to understand coping appraisal (21). The current study examined the role of response efficacy for all COVID-appropriate behaviors studied, but found statistical association only with frequently cleaning hands with sanitizers. However, in an online survey conducted in Iran, researchers found response efficacy to be overall significantly associated with intention to perform a behavior (40).

In this study, majority of the participants perceived that with time, vulnerability to COVID-19 will increase. The findings were in consonance with a study from China conducted during the early phases of H1N1 pandemic (43). The current study respondents also perceived that vulnerability to COVID-19 was lower because of the area of their residence—a finding that highlights the focal burden of the disease. Those who perceived higher vulnerability due to their area of residence practiced preventive behaviors frequently, except physical distancing. The underlying factor may be related to daily supply related issues and lockdown rules. Overall higher perceived severity and vulnerability were associated with better practice of some of the COVID-appropriate behaviors. Similarly, researchers have demonstrated indirect or direct effect of threat perception leading to better preventive practice (21, 22, 37, 39, 41, 42, 44, 45). With higher level of perceived severity, the practice of use of sanitizers, and covering mouth and nose with crook of elbow was lower. Probably, the latter was perceived as a difficult adaptive behavior. Those who apprehended an increased vulnerability in future, were found to have less practice of physical distancing and using sanitizers. Less frequent use of sanitizers in both the situations can be attributed to its overall low prevalence probably due to lack of availability. Higher perceived susceptibility compared to other individuals had poorer practice of mask use, but good prevalence of use of soap and water and sanitizers to clean hands. The lack of practice adoption may probably be an outcome of complex interplay in the risk-resilience framework (46). However, a study among Chinese nationals noted that negative or fear-linked emotions after controlling for trust factors led to poorer preventive behaviors, which were in stark contrast to most of the current findings (8).

Frequent practice of all the preventive measures were reported by <10% of the respondents, whereas >90% of the respondents confirmed that they were frequently practicing at least one of the preventive behaviors. Niu et al. reported a slightly lower prevalence of practicing at least one preventive behavior, but overall nearly half of the respondents were practicing all the preventive behaviors regularly (38). Use of face mask—the dominant preventive practice in the current study—was evidently higher than the reported evidence in another South Korean study (41).

In the current study, all the preventive practices were invariant of whether the respondent stayed with family or not, except physical distancing. This was in partial agreement with findings from a study conducted in North Carolina (22). Healthcare workers reported poorer preventive practice, for example, lower prevalence of frequent use of soap and water. This was in stark contrast to the findings reported from other countries, which may be due to the difference in selection of study population (37, 39, 45). The current study showed that some practices were significantly lower among the older population, which was not the case with other study findings, may be because of different social dynamics and poor focus on health of elderly (27, 35, 37). Gender was not related to practices, except maintaining physical distance when outside. However, researchers have mostly agreed on the fact that women perform preventive practices better than men (27, 34, 37). Those who received information primarily from social media were more prone to practice good preventive practices. The findings support the inference drawn by Chesser et al. in their study regarding public health activism in social media (25).

Authors have demonstrated simultaneous practice of several preventive behaviors in different populations and also in times of previous outbreaks, but evidence is lacking to demonstrate how the practice of one behavior is associated with the better practice of the other behavior (11–13, 21, 27, 34, 35, 37, 38, 41). This scope has been ushered by the proposed concept that similar behaviors will aid in the better practice of behavior. The findings from the regression models showed the following pairs of practices that were synergistic in nature: (1) use of soap water to clean hands and use of sanitizers, (2) use of soap water to clean hands and physical distancing, (3) use of sanitizers to clean hands and avoiding touching face without cleaning hands, (4) use of sanitizers and covering mouth and nose with a bent elbow while coughing and sneezing, (5) use of sanitizers and use of a mask to cover nose and mouth, (6) use of a mask and covering mouth and nose with a bent elbow, (7) covering mouth and nose with a bent elbow and physical distancing when outside, and (8) physical distancing and use of a mask. On the other hand, some pairs of practices were found to be inversely related: (1) use of soap and water to clean hands and avoiding touching face without cleaning hands and (2) avoiding touching face without cleaning hands and use of face mask. Interestingly, a higher frequency of the use of sanitizer was associated with a poorer practice of physical distancing, though physical distancing did not statistically predict sanitizer use.

Supporting the hypothesis, the practice of similar behaviors was found to be independent predictors of another behavior, along with the constructs of the PMT framework. The behaviors were separately influenced by individual efficacy constructs, but threat perceptions remained the same for all. It may therefore be argued from a statistical perspective that the predictor behaviors were exogenous in each of the models because the models were built independently of each other.



Strengths and Limitations

Though some studies have utilized the PMT framework, the current study is the first one to utilize the framework for demonstrating the effects of different behavioral constructs in the practice of COVID-appropriate behaviors in India. Also, the behavioral constructs like threats and coping appraisals have been adjusted for the effect of practicing similar behaviors. Additionally, response efficacy, which lacked due importance while testing behavior frameworks, has been addressed appropriately in the current study. The present study also provides insights into the role of self-efficacy in the practice of COVID-appropriate behaviors. The current study utilized an open-frame sampling technique to address the sampling-related challenges in an online survey. The precision of the results, despite variability in response proportions of several predictors, is founded on the use of generalized linear models for the statistical analysis with robust estimation methods. Still, the results can only be generalized to those who have had regular access to social media during the period of data collection because of the survey design adapted. The scenario should therefore be considered as the tip of the iceberg.

Self-reported responses are often considered biased, but response validation with retest among a random sample was helpful for the data integrity and validity. The variability in the proportion of practice may have been diluted with distinction bias (47). While some behaviors may have been difficult to adapt, cognitive compensation might have resulted in a framing effect in the participants' responses to these questions (48). Although the relationship of different practices is an important finding along with the effects of threat perception and efficacy constructs, the opposing effects noted may be interpreted in light of these probable biases.




CONCLUSIONS

The concept of synergistic practices can be theoretically incorporated in the PMT model for predicting the likelihood of adopting precautionary behavior. The present study identified that only few participants were practicing all preventive behaviors frequently. With restrictions eased off in the midst of a considerable case burden, only rigorous practice of COVID-19 preventive behaviors along with effective vaccination can help contain further propagation of infection. Although media campaigns proved effective in making people adopt some of these behaviors, the focus should now be on promoting synergistic behavioral practices through risk communication. The results of the current study are limited to the users of social media, but if they can be provided with adequate awareness and motivation, then the desirable practices are expected to achieve diffusion among a larger section of the people. It was found that news media was the major source of information about preventive practices followed by healthcare workers warranting focused campaigns through these sources. The evidence urges formulation of strategies for risk communication for behavior change in a targeted manner, ensuring diffusion of the preventive practices for attaining behavioral herd immunity against airborne infections in the long term.
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Background: While COVID-19 has rapidly spread around the world, and vaccines are not widely available to the general population, the World Health Organization outlines preventive behavior as the most effective way to limit the rapid spread of the virus. Preventive behavior is associated with a number of factors that both encourage and discourage prevention.

Aim: The aim of this research was to study COVID-19 threat appraisal, fear of COVID-19, trust in COVID-19 information sources, COVID-19 conspiracy beliefs and the relationship of socio-demographic variables (gender, age, level of education, place of residence, and employment status) to COVID-19 preventive behavior.

Methods: The data originate from a national cross-sectional online survey (N = 2,608) undertaken in July 2020. The data were analyzed using structural equation modeling.

Results: COVID-19 threat appraisal, trust in COVID-19 information sources, and fear of COVID-19 are all significant predictors of COVID-19 preventive behaviors. Together they explain 26.7% of the variance of this variable. COVID-19 conspiracy beliefs significantly negatively predict COVID-19 threat appraisal (R2 = 0.206) and trust in COVID-19 information sources (R2 = 0.190). COVID-19 threat appraisal contributes significantly and directly to the explanation of the fear of COVID-19 (R2 = 0.134). Directly, as well as mediated by COVID-19 conspiracy beliefs, threat appraisal predicts trust in COVID-19 information sources (R2 = 0.190). The relationship between COVID-19 threat appraisal and COVID-19 preventive behaviors is partially mediated by fear of COVID-19 (indirect effect 28.6%) and trust in information sources (15.8%). Socio-demographic variables add very little in prediction of COVID-19 preventive behavior.

Conclusions: The study results demonstrate that COVID-19 threat appraisal is the most important factor associated with COVID-19 preventive behavior. Those Latvian residents with higher COVID-19 threat appraisal, experienced higher levels of fear of COVID-19, had more trust in COVID-19 information sources, and were more actively involved in following COVID-19 preventive behaviors. COVID-19 conspiracy beliefs negatively predict COVID-19 threat appraisal and trust in COVID-19 information sources, but not the COVID-19 preventive behaviors. Socio-demographic factors do not play an important role here.

Keywords: COVID-19, preventive behavior, fear, trust in information sources, threat appraisals, conspiracy beliefs


INTRODUCTION

As emphasized by the World Health Organization (World Health Organization, 2020) during the COVID-19 pandemic, and based on experience from previous twenty first century pandemics and virus outbreaks, preventive behavior is the most effective way to limit the spread of the virus while the vaccine is not available to the general public (Leppin and Aro, 2009; Rubin et al., 2009; Miao and Huang, 2012; World Health Organization, 2020).

Preventive behavior is studied within the framework of various theories of health behavior. This study integrates the Protection Motivation Theory (PMT), developed by Rogers (1975) and is still widely used in health psychology research (Miraja et al., 2019; Adunlin et al., 2020; Kowalski and Black, 2021). Preventive behavior can be defined as a combination of beliefs, attitudes and experience that motivate people to take actions in order to maintain and improve their prevention (Werle, 2011; Kowalski and Black, 2021; Rad et al., 2021). Aspects of preventive behavior such as social/physical distancing and observance of personal hygiene have become relevant in the conditions caused by the COVID-19 pandemic (Adunlin et al., 2020; Barati et al., 2020). Preventive behavior during a pandemic is essential not only for protection of individuals from being infected, but also for reduction of spread of the virus among the population, thus protecting vulnerable groups and society as a whole (Chuang et al., 2015; Kowalski and Black, 2021; Ranjit et al., 2021).

According to the PMT, preventive behavior is associated with threat assessment, which includes the assessment of the danger of the disease and its severity (Floyd et al., 2000; Barati et al., 2020). Studies have shown that optimal risk assessment promotes engagement in preventative behaviors to avoid disease, while an inadequate assessment of low risk can lead to non-compliance with recommended precautions, including preventive behavior (Ferrer and Klein, 2015; Miraja et al., 2019; Okuhara et al., 2020; Rad et al., 2021; Wang et al., 2021). In a cross-sectional study conducted in 10 countries during the COVID-19 pandemic, researchers found a statistically significant correlation between threat appraisal and preventive behavior (such as washing hands, wearing a face mask, and physical distancing) (Dryhurst et al., 2020). According to PMT, threat assessment is associated with fear (Miraja et al., 2019; Adunlin et al., 2020; Taheri-Kharameh et al., 2020; Rad et al., 2021).

Fear is defined as an unpleasant emotion that arises when an individual perceives threatening stimulus (de Hoog et al., 2008). According to PMT, fear is essential for a patient to change their behavior to avoid getting sick (Adunlin et al., 2020; Harper et al., 2020; Taheri-Kharameh et al., 2020) (Ahorsu et al., 2020; Chen et al., 2020; Pasion et al., 2020). Due to the rapid spread of the COVID-19 and its particular danger to certain vulnerable groups, fear and threat appraisal is an important factor that may contribute to an individual's involvement in preventive behavior to protect the relatives and significant others (Bitan et al., 2020; Jørgensen et al., 2020; Sahoo et al., 2020). Several studies have reported on positive correlations between fear of one's own and relatives' threat appraisals and preventive behavior (Balkhi et al., 2020; Parlapani et al., 2020; Sahoo et al., 2020). In the context of the COVID-19 pandemic, an excessive fear at the individual level can often lead to mental problems (Belen, 2020; Fountoulakis et al., 2020). However, a lack of fear may prevent individuals from participating in preventive measures to reduce the spread of COVID-19 (Gerritsenb, 2020; Taheri-Kharameh et al., 2020).

Information about potential threats to one's own or other people's health is an essential prerequisite for a change in behavior. For the first time in the history of all civilizations, society is experiencing a pandemic of this magnitude, resulting in a lack of both previous experience and evidence-based knowledge at the societal and individual levels (Azlan et al., 2020; Chesser et al., 2020). At the same time, information of very different content and quality is disseminated through various media and social channels. Studies carried out during the COVID-19 pandemic revealed a relationship between trust in information provided by the government, healthcare institutions, and news disseminated by mass media and preventive behavior (Al-Rasheed, 2020; Khosravi, 2020), as well as a negative relationship between belief in conspiracy theories and preventive behavior (Allington et al., 2020; Kim and Kim, 2021). Wang et al. (2021) in a study, conducted during the COVID-19 pandemic, highlights the relationship between different sources of information and risk perception and prevention behavior. Information, received from a variety of sources: healthcare professionals, colleagues, or collected on the Internet, is linked to a different threat appraisal, and threat appraisal is linked to the motivation to vaccinate. Consequently, the information sources and trust in specific information sources are important for risk perception and preventive behavior. Trust can be defined as an expectancy held by an individual or a group that the word, promise, verbal or written statement of another individual or group can be relied on (Al-Rasheed, 2020). A study, conducted during the COVID-19 pandemic, showed a strong positive correlation between trust in the government and preventive behavior (Al-Rasheed, 2020; Borgonovi and Pokropek, 2020; Khosravi, 2020) indicating that members of the society who have confidence that the information provided by the government and the recommended security measures are reliable and reasonable will comply with the security measures. The relationship between trust, threat perception, evaluation, and behavior is shown in the Trust Confidence and Cooperation Model (TCC), which was developed in order to explore trust and risk management and mutual collective collaboration (Siegrist et al., 2003). Therefore, during the COVID-19 pandemic, getting information from public health professionals, the government, and the news media can increase people's awareness of the risk, and consequently, their adoption of preventive behaviors (Siegrist et al., 2003; Bäuerle et al., 2020; Gopichandran et al., 2020; Khosravi, 2020; Siegrist, 2021). Similarly, research carried out during the COVID-19 pandemic suggests that information provided by the government, the healthcare system or media about the origin of the virus and its dangers could also create fears, which in turn can be a stimulus for behavioral changes (Cauberghe et al., 2009; Shirahmadi et al., 2020). Respectively, evidence-based information that appeals to fear and is trusted by the public motivates involvement in measures taken to control the spread of the virus.

Belief in conspiracy theories refers to preventive beliefs on suspicions of covert and malicious actions by government, institutions or organizations. Circumstances, where information about a topical issue is incomplete, or there is too much information and this information is negative (Marchlewska et al., 2018), provide particularly favorable conditions for the spread of conspiracy theories. With the worldwide spread of COVID-19, conspiracy theories have developed and spread rapidly, offering a variety of explanations for the causes of the virus and its purposes (Gogarty and Hagle, 2020). In this case, conspiracy theories provide a broad, internally coherent, but objectively unverifiable explanation, creating a false sense of internal security in an environment of external insecurity and uncertainty (Douglas et al., 2017). The recent literature shows that belief in conspiracy theories can affect a realistic threat assessment as well as undermine confidence in evidence-based, science-based information (Banai et al., 2020; Sobkow et al., 2020; Heiss et al., 2021) thus influencing the individual's threat appraisal and involvement in the preventive behavior (Allington et al., 2020; Heiss et al., 2021; Kim and Kim, 2021; Ranjit et al., 2021).

Previous research has demonstrated that demographic differences (e.g., female and more educated) are significantly associated with engagement in protective behaviors (Floyd et al., 2000; Cvetković et al., 2020; Dohle et al., 2020; Rad et al., 2021; Yildirim et al., 2021). Regarding the differences in fears and threat assessments across socio-demographic groups, several researchers argue that younger people experience higher threat assessments and fears, but getting older threat assessment and fear decrease (Russac et al., 2007; Pasion et al., 2020; Yildirim et al., 2021), however, other studies, carried out during the COVID-19 pandemic, show that women and older people in particular are more concerned about COVID-19 and the health risks (Miraja et al., 2019; Adunlin et al., 2020; Hossain et al., 2020). Respectively, during the COVID-19 pandemic women and older people appreciate the seriousness of the situation, the danger of the disease, and fear of COVID-19 (Barati et al., 2020; Okuhara et al., 2020; Rad et al., 2021). Researchers have received different results regarding trust in information sources (Al-Rasheed, 2020; Khosravi, 2020). For example, as to the information provided by scientists on the safety of vaccines, the results of the study show that women show lower confidence (Latkin et al., 2021), while another study found that it was women who had higher confidence in evidence-based information (Algara et al., 2020; Latkin et al., 2021). One more study finds that younger people with higher education have more confidence in evidence-based information, but there is no gender difference (Borgonovi and Pokropek, 2020). As for belief in various conspiracy theories, part of the research conducted during the COVID-19 pandemic found no differences between age, gender and level of education in relation to COVID-19 conspiracy beliefs (Pasion et al., 2020; Pummerer et al., 2021). Another study showed differences in socio-demographic factors, in particular younger women with lower levels of education were more likely to believe in conspiracy theories (Pickles et al., 2020).

Basing on an extensive literature review, we have identified factors that are important for the implementation of preventive behavior to reduce the prevalence of COVID-19. As part of this study, a combined model has been described in which we have included elements of PMT: fear, threat assessment, and the relationship of these elements with health behavior. Based on the TCC, we have examined the relationship between trust in COVID-19 information sources and threat assessment and COVID-19 preventive behavior (as involvement in collective action) and the relationship between belief conspiracy theories and socio-demographic factors and the elements included in the model.

The aim of this study was to discover the relationship between COVID-19 threat assessment, fear of COVID-19, trust in COVID-19 information sources, conspiracy theories and socio-demographic factors (gender, age, level of education, place of residence and employment status) and COVID-19 preventive behavior.

The following hypotheses were formulated based on the aforementioned literature:

H1: Belief in COVID-19 conspiracy theories will be negatively associated with trust in COVID-19 information sources.

H2: Trust in COVID-19 information sources will be positively associated with fear of COVID-19.

H3: Belief in COVID-19 conspiracy theories will be negatively associated with COVID-19 risk appraisal.

H4: Trust in COVID-19 information sources will be positively associated with COVID-19 risk appraisal.

H5: Fear of COVID-19 will be positively associated with COVID-19 risk appraisal.

H6: Belief in COVID-19 conspiracy theories will be negatively associated with COVID-19 preventive behaviors.

H7: COVID-19 Risk appraisal will be positively associated with COVID-19 preventive behaviors.

H8: Fear of COVID-19 will be positively associated with COVID-19 preventive behaviors.

H9: Trust in COVID-19 information sources will be positively associated with COVID-19 preventive behaviors.

H10: There is no association between socio-demographic variables and trust in COVID-19 information sources.

H11: Women and older people will have higher rates of fear of COVID-19 and threat appraisal.

H12: Women and older people will more frequently engage in COVID-19 preventive behaviors.

H13: Relationship between fear of COVID-19 and engagement in COVID-19 preventive behaviors will be at least partially mediated by COVID-19 risk appraisal.

H14: Relationship between trust in COVID-19 information sources and engagement in COVID-19 preventive behaviors will be at least partially mediated by COVID-19 risk appraisal.



MATERIALS AND METHODS

A cross-sectional national online survey was conducted in Latvia to examine the association of COVID-19 preventive behaviors with trust in COVID-19 information sources regarding pandemic control, COVID-19 threat appraisal, COVID-19 conspiracy beliefs, and fear of COVID-19. The information sources included the government, news media, and the health care system.


The Survey

A quantitative cross-sectional online survey was carried out with a sample of the Latvian general population aged 18–74 years in the frame of the Latvian National Research Program (No. VPP-COVID-2020/1-0011) and in collaboration with the Mental Health Sector of the Scientific Research Institute of the Pan-Hellenic Medical Association. The full survey consisted of 27 thematic sections, including socio-demographic questions (gender, age, education, living place location, and employment status), and sections with questions about conspiracy beliefs, fear of COVID-19, COVID-19 threat appraisal, COVID-19 prevention measures practiced, and trust in information sources. The questionnaire was available in Latvian and Russian languages, and both versions of the questionnaire were studied by Latvian and Russian speaking focus groups in order to adapt them before distribution. The first half of the survey, including parts about conspiracy theories and thoughts and fears about COVID-19, consisted of questions used in the international survey entitled “Estimating the Effects of COVID-19 Outbreak on Mental Health (Fountoulakis et al., 2020; Patsali et al., 2020).”



Data Collection Procedure

The study was conducted as an online survey from July 6th to July 27th, 2020. A carefully selected and segmented database corresponding to the general population of Latvia was used. Respondents received individual invitations by e-mail, with a password and a link to an online questionnaire, which could be completed by respondents at their preferred time until the specified survey closing time. There were two options for the language of instructions offered to participants— Latvian or Russian. To ensure the security of data transmission, the SSL (Secure Sockets Layer) data transmission protocol was used. Reminders about filling in the questionnaire were sent to respondents' e-mails. When the respondent filled out the questionnaire, it was saved on KANTAR's server and was not available for later editing. Data processing and analysis were carried out after the survey was closed. Only fully completed questionnaires were included in the database.



Participants

The total sample size was 2,608, but 2,606 participants were included in the analysis, because the questionnaires completed by two participants were found to be invalid. A total of 1,036 (39.8%) male, and 1,570 (60.2%) female participants completed the survey. They all were residents of Latvia, aged 18–75 (M = 46.42, SD = 13.86). More precisely, 6.4% of the participants were aged between 18 and 25 years, 20.4% were aged between 26 and 35 years, 19.1% were between 36 and 45 years, 26.9% between 46 and 55 years, 18.2% between 56 and 65 years, and 9.0% were older than 66 years. Most had completed higher secondary education (12 years or equivalent level of education) (36.9%), 29.8% had a bachelor's degree, 29.4% had a master's degree, 1.5% had a PhD or an equivalent level of education and 2.4% had a general primary education (9 years of education). The majority of the sample (73.2%) currently live in an urban area (53.0% of them in the capital city of Latvia), and were employed (71.8%). More than two thirds (68.0%) completed the survey in Latvian, and 32.0% in Russian.



Variables


COVID-19 Preventive Behavior

COVID-19 preventive behavior was measured using a subset of seven items, selected basing on the item content from the survey part labeled “Changes in the behavior of the population as a result of the COVID-19 pandemic”: two items regarding compliance with hygiene recommendations (No. 1: “I started washing my hands more frequently and thoroughly” and No. 3: “I started using disinfectants regularly every day”) and four items regarding social distancing (No. 10: “I avoid leaving home if not necessary,” No. 12: “I tend to stay less frequently in public places,” No. 13: “I try to avoid direct contact with other people,” No. 14: “I try to avoid contact with people not belonging to my household (as often as possible),” No. 15: “I try to maintain social distance in public places”). In the introductory part for these items, participants received the following instructions: “During the state of emergency, the government imposed a number of restrictions aimed at reducing the spread of COVID-19. We are interested in how your behavior has changed since the announcement of the state of emergency, compared to the time before the state of emergency.” All items in this part of the survey were answered on a response scale from 1 to 5 (“Disagree” to “Agree”) and were originally formulated for this survey. The scale exhibited good internal consistency with Cronbach's α = 0.87 in the total sample, α = 0.87 for the Latvian version, and α = 0.88 for the Russian version. An average score was computed to create a composite variable for further analysis.



Trust in COVID-19 Information Sources

To evaluate the trust in COVID-19 information sources, respondents were asked: “Please assess the extent to which you personally trust each of the institutions listed below regarding the provided information and behavior recommendations during the state of emergency: (1) Government, (2) News media, (3) Health care system.” The response scale ranges from 1 (“I do not trust this institution at all”) to 10 (“I fully trust this institution”). As the three items were reasonably highly correlated (r = 0.55–0.66, p < 0.001), they were treated as indicators of trust in COVID-19 information sources. The scale exhibited good internal consistency in the total sample (α = 0.83), and for the Latvian (α = 0.83) and Russian versions (α = 0.81). An average score was computed to create a composite variable for further analysis.



Fear of COVID-19

To evaluate the fear of COVID-19 respondents were asked the following questions: “Are you afraid that you will contract the coronavirus?” and “Does the possibility that a member of your family could contract the coronavirus and die because of it, make you frightened?” The response scale ranges from 1 to 5 (“Never” to “Very Much”). Because the two questions were highly correlated (r = 0.60, p < 0.001), they were treated as indicators of the fear of COVID-19. The scale exhibited good internal consistency in the total sample (α = 0.74), for the Latvian version (α = 0.73), and for the Russian version (α = 0.77). An average score was computed to create a composite variable for further analysis.



COVID-19 Conspiracy Beliefs

To evaluate the COVID-19 conspiracy beliefs, respondents were asked the following questions: “Do you believe that COVID-19 was created in a laboratory to be used as a biochemical weapon for the extermination of the human population?” and “Do you believe that COVID-19 is a creation of the world's powerful leaders to create a global economic crisis?” The response scale ranged from 1 to 5 (“I don't believe it at all” to “Very much”). As the two questions were highly correlated (r = 0.65, p < 0.001) and we were interested in general conspiracy beliefs about COVID-19, these two items were treated as indicators of the COVID-19 conspiracy beliefs. The scale had good internal consistency in the total sample (α = 0.79)—for the Latvian version (α = 0.81), and for the Russian version (α = 0.76). An average score was calculated to yield a composite variable for further analysis. Questions to assess fear of COVID-19 and COVID-19 conspiracy beliefs were taken from the Mental Health Sector Survey of the Scientific Research Institute of the Pan-Hellenic Medical Association “Assessment of the Impact of the COVID-19 Outbreak on Mental Health”.



COVID-19 Threat Appraisal

To evaluate the COVID-19 threat appraisal, the respondents were asked: “Please assess to what extent you agree with the following statements about COVID-19: (1) The danger of this virus is greatly exaggerated; (2) I am convinced that the situation is not as serious as it is reported by the mass media.” The response scale ranged from 1 to 5 (“Disagree” to “Agree”). Both questions were originally formulated for this survey. A reverse coding was used for both questions so higher scores represent higher threat appraisal. Both questions are highly correlated (r = 0.78, p < 0.001), so were treated as indicators of the COVID-19 threat appraisal. The scale exhibited good internal consistency in the total sample (α = 0.88), for the Latvian version (α = 0.87), and for the Russian version (α = 0.88). An average score was computed to create a composite variable used for further analysis.




Covariates

The following socio-demographic data were collected during the study and were evaluated as covariates when performing the structural equation modeling (SEM) analysis: age, gender (0 = “female”, 1 = “male”), education level (0 = “secondary or lower”) i.e., combination of such levels as: “basic education (5 years of school) or lower”, “compulsory education (9 years of school),” “secondary/professional education (12 years of school)”; 1 = “higher education” (i.e., combination of levels such as: Bachelor's degree, Master's degree, and PhD); living place location (0 = “urban” i.e., categories like: “capital city,” “city >1 million population,” “city (100.000–1 million population),” “town (20,000–100,000 inhabitants),” “town (<20.000 inhabitants)”; 1 = “rural” i.e., response category: “rural area—village”), and employment status (0 = “unemployed” i.e., a combination of categories such as: “pensioner,” “unemployed,” “housewife,” “pension due to health,” “college or university student”; 1 = “employed” i.e., categories such as: “work in the public sector,” “employee in the private sector,” “self-employed/freelancer”).



Data Analysis

The sample characteristics were described using frequencies and means of age, gender, education level, living place location and employment status. Descriptive statistics for the main variables and correlations between them were obtained. Cronbach's alpha was calculated to estimate the reliability of each scale (composite variable). In the following analyses we used SEM—a confirmatory approach of model validation. All items of the reported instruments were used as indicators of the respective latent variable in the SEM, and a few pairs of items with similar content (within the same scale) were allowed correlated measurement errors.

First, confirmatory factor analysis (CFA) was used to test the proposed measurement models of the latent variables (i.e., to verify the “fit” of the observed variables for each latent variable). Then, structural models were examined to assess the relationships between the variables. For each model tested we assessed overall fit (Kline, 2005) the significance of individual structural paths (Hu and Bentler, 1999) and the amount of variability (Douglas et al., 2017) R2 of the latent variables accounted for by observed variables. Model fit was assessed using the goodness-of-fit indices including the chi-square (χ2), Comparative Fit Index (CFI ≥ 0.90 is acceptable, ≥0.95 is good) (Kenny, 2020), Root Mean Square Error of Approximation (RMSEA ≤ 0.08 recommended) and Standardized Root Mean Residual (SRMR ≤ 0.08 recommended (Hu and Bentler, 1999; Kline, 2016). The CFI compares the existing model fit for a null model assuming uncorrelated variables (independence model). The RMSEA assesses overall fit but penalizes for less parsimonious models. The SRMR is an absolute measure of fit and is defined as the standardized difference between the observed and predicted correlations. Since the SRMR is an absolute measure of fit, a value of zero indicates perfect fit. The SRMR has no penalty for model complexity (Kenny, 2020).

The two models (M1—the theoretical model as shown in Figure 1, and M2—the adapted model with an added full range of socio-demographic covariates) were compared using Akaike's Information Criterion (AIC) and Bayes Information Criterion (BIC). Lower values indicate a better fit, and so the model with the lowest AIC and BIC is the best fitting model. Standardized estimates for path coefficients, interpreted as regression coefficients, were calculated for all proposed relationships in the final model, as well as the relevant indirect effects to test the mediation hypotheses. As some variables were ordinal and not normally distributed, we used the robust maximum likelihood estimator (MLR) throughout the analyses. Modification indices were examined to improve the fit of the model according to theory and evidence from the correlation matrix (Kline, 2005). All analyses were performed using R 4.02. software. CFA and SEM analysis was performed using the lavaan package (Rosseel, 2012).
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FIGURE 1. Theoretical model.





RESULTS


Preliminary Analysis

We calculated correlations between all main variables at sum-score level (Table 1). As shown in the table, COVID-19 threat appraisals negatively correlated with COVID-19 conspiracy beliefs, and positively correlated with all the other variables. Similar patterns can be seen in the case of fear of COVID-19 and trust in COVID-19 information sources (total, and for each particular information source). COVID-19 conspiracy beliefs score is negatively correlated with all of the other variables, while the correlation coefficient related to fear of COVID-19 is very weak in magnitude.COVID-19 preventive behaviors are most strongly correlated with COVID-19 threat appraisal and fear of COVID-19 (both medium in magnitude); it weakly correlated with total score of trust in COVID-19 information sources and with trust in each of three separate COVID-19 information sources, and negatively (weak in magnitude) correlated with COVID-19 conspiracy beliefs.


Table 1. Descriptive statistics and correlations between variables.
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To verify whether the sum-scores are appropriate, we replicated the associations using SEM modeling. Instead of sum-scores we used latent variables. After small adjustments (i.e., allowing correlated measurement errors based on modification indices between two pairs of items within the preventive behavior scale: No. 3 (“I started using disinfectants regularly every day”); No. 3 (“I started washing my hands more frequently and thoroughly”); No. 13 (“I try to avoid direct contact with other people”), and No. 14 (“I try to meet people who do not belong to my household as rarely as possible”), CFA showed acceptable to good model fit for all latent variables (COVID-19 conspiracy beliefs, COVID-19 threat appraisal, trust in COVID-19 information sources, fear of COVID-19 and COVID-19 preventive behaviors). The final model fit was very good {Robust CFI = 0.98, Robust RMSEA = 0.042 [90% CI (0.038, 0.046)], SRMR = 0.036}. The correlations between latent variables were similar to the ones reported in Table 1. This analysis suggests that the sum-scores used are good approximations of the data. We preferred sum-scores to latent variables for variables in the analyses below for the sake of simplicity.



Model Testing

First, we tested the baseline model (Model 1), which contained the first five variables presented in Table 1 and all possible links between them (without links between conspiracy beliefs and fear due to too low correlation coefficient between these two variables). The fit of this model is displayed in Table 2.


Table 2. Model fit indices for SEM of COVID-19 preventive behaviors.
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The estimates of each structural relationship between the Model 1 variables are shown in Figure 2 and Table 3. COVID-19 conspiracy beliefs negatively predict trust in COVID-19 information sources (R2= 0.190). Trust in COVID-19 information sources significantly positively predicts fear of COVID-19 (R2 = 0.019). COVID-19 conspiracy beliefs significantly negatively, but trust in COVID-19 information sources and fear of COVID-19 positively predict COVID-19 threat appraisal (all together they explain 37.8% of the variance of this variable). COVID-19 threat appraisal, trust in COVID-19 information sources and fear of COVID-19 are all significant predictors of COVID-19 preventive behaviors. Together they explain 26.5% of the variance of this variable. Path between COVID-19 conspiracy beliefs and COVID-19 preventive behaviors is not statistically significant (ß = 0.03, p =0.22) (see Table 3).
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FIGURE 2. Structural equation model of Model 1.



Table 3. Standardized path coefficients predicting COVID-19 preventive behaviors (Model 1).
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We also tested a more complicated model with the socio-demographic variables added as covariates (Model 2). This model exhibited a slightly better fit, as expressed by the AIC and BIC values and other fit indices (see Table 2), but based on R2 change, these variables add very little in prediction of dependent variables. As Table 4 shows, living in a rural area, possessing higher education, and being employed were significantly related to trust in COVID-19 information sources, but these variables added only 0.9% to the explained variance of this dependent variable. Next, it was found that age (being younger), gender (being female), and possessing higher education is significantly related to fear of COVID-19, but incremental value of these variables is only 1.3%. For COVID-19 threat appraisal, age (being older), and education (high education levels) are significant predictors of this variable. However, in sum, socio-demographic variables add only 1.0% in the explanation of COVID-19 threat appraisal variance. Finally, in the prediction of COVID-19 preventive behaviors only age (being older) and gender (being female)—but not education, living place location and employment status—are significant predictors along with the threat appraisal, trust in information sources and fear of COVID-19. In this case, demographic variables add 3.3% of explained variance of the preventive behavior score.


Table 4. Standardized path coefficients predicting COVID-19 preventive behaviors (Model 2).

[image: Table 4]

We also investigated the mediating effect of COVID-19 threat appraisals, in the relationship between both fear of COVID-19 and trust in COVID-19 information sources as independent variables and COVID-19 preventive behaviors as the dependent variable. We estimated indirect effects, presented in Table 5. The results suggest that fear of COVID-19 and trust in COVID-19 information sources exert not only a direct effect, but also an indirect effect on COVID-19 preventive behaviors via COVID-19 threat appraisals (which mediated 25.1% in the first case, and 51.7% in the second case, based on proportion: indirect effect/total effect) (Table 5).


Table 5. Estimation of indirect and total effects.

[image: Table 5]

As Figure 3 illustrates, the standardized regression coefficient between fear of COVID-19 and a mediator—COVID-19 threat appraisal (a1 path) was statistically significant, as was the standardized regression coefficient between the mediator and dependent variable—COVID-19 preventive behaviors (b1). The standardized indirect effect (a1b1) was (0.366) x (0.286) = 0.105 (p < 0.001). It was also found that fear of COVID-19 was associated with the COVID-19 preventive behavior score, also independently of its association with COVID-19 threat appraisal, p < 0.001, so partial mediation was approved (prop = indirect effect/total effect = 0.251, p < 0.001).
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FIGURE 3. Standardized regression coefficients for the relationship between fear of COVID-19 and COVID-19 preventive behaviors as mediated by COVID-19 threat appraisal.


As Figure 4 illustrates, the standardized regression coefficient between trust in COVID-19 information sources and a mediator—COVID-19 threat appraisal (a2 path) was statistically significant, as was the standardized regression coefficient between the mediator and dependent variable—COVID-19 preventive behaviors (b2). The standardized indirect effect (a2b2) was (0.448) x (0.338) = 0.151 (p < 0.001). It was also found that trust in COVID-19 information sources was associated with the COVID-19 preventive behavior score, also independently of its association with COVID-19 threat appraisal, p < 0.001, so partial mediation was approved (prop = indirect effect/total effect = 0.517, p < 0.001).
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FIGURE 4. Standardized regression coefficients for the relationship between trust in COVID-19 information sources and COVID-19 preventive behaviors as mediated by COVID-19 threat appraisal.


We tested the significance of these indirect effects using bootstrapping procedures. Unstandardized indirect effects were computed for each of 1,000 bootstrapped samples, and the 95% confidence interval was computed by determining the indirect effects at the 2.5 and 97.5th percentiles. The bootstrapped unstandardized indirect effect (a1b1) in the first mediation model was 0.011 (S.E. = 0.010), 95% CI (0.094, 0.131), and in the second mediation model the bootstrapped unstandardized indirect effect (a2b2) was 0.072 (S.E. = 0.005), 95% CI (0.062, 0.083). A bias-corrected bootstrapped confidence interval with 1,000 samples was above zero. Thus, the indirect effect in both cases was statistically significant (p < 0.001).




DISCUSSION

In this study, based on the PMT and TCC models, a combined model was described including variables such as COVID-19 preventive behavior, COVID-19 threat appraisal, COVID-19 conspiracy beliefs, fear of COVID-19, trust in COVID-19 information sources.

In order to test the interrelationships of the PMT factors included in the combined model and the relationship of these factors with the socio-demographic indicators, hypotheses nos. 5, 7, 8, 11, 12, 13 were formulated within this study. The results show that fear of COVID-19 is positively related to threat assessment (H5 supported), which confirms the mechanism explained by PMT. Respectively, fear as a strong emotional response is associated with cognitive assessment of potential health risk (Miraja et al., 2019; Adunlin et al., 2020; Van Bavel et al., 2020). The results also show that threat appraisal is closely associated with preventive behaviors (H7 supported), similar to the findings mentioned in other studies (Al-Rasheed, 2020; Wong et al., 2020; Kowalski and Black, 2021; Rad et al., 2021). According to the PMT, the higher is the perception of risk of infection, the greater is the likelihood that specific actions will be taken to avoid illness (Adunlin et al., 2020; Barati et al., 2020). According to data from Center for Disease Prevention and Control of Latvia, on 31.07.2020, the 14-day cumulative number of COVID-19 cases per 100 000 people was 2.6, and the total number of COVID-19 deaths, since the start of pandemic, was 321. Thus, the results of this study show that even with a relatively small number of COVID-19 cases2 and fairly low potential of infection at the time of data collection, the threat appraisal of Latvian population regarding the possibility of being infected was at a sufficiently optimal level to motivate the implementation of preventive behavior. Looking at the relationship between COVID-19 threat appraisal and COVID-19 preventive behaviors, researchers in other countries (Barati et al., 2020; Taheri-Kharameh et al., 2020; Van Bavel et al., 2020) have indicated that not all groups in society have the same opportunity to take preventive behavioral measures such as staying home more often and avoiding meeting people beyond the same household, even when the risk assessment is high (Chen and Chen, 2020; Tanner et al., 2020). Fear of COVID-19 is positively associated with preventive behavior (H8 supported). In this case, fear of COVID-19 is assessed for both the respondent and his/her relatives. Thus, the danger of COVID-19 to certain groups of the population, and fears for the prevention of relatives can be an additional motivator for the implementation of preventive behavior (Barati et al., 2020; Parlapani et al., 2020). In addition, the results of the study show that fear of COVID-19 and engagement in COVID-19 preventive behaviors is partially mediated by COVID-19 risk appraisal (H13 supported). In the mediation model, fears of COVID-19 showed a statistically significant correlation with preventive behavior. With the addition of threat assessment as a mediator, the correlation between fears of preventive behavior became slightly weaker, but in any case remained statistically significant. The correlation between threat assessment and preventive behavior in the mediation model is also statistically significant. Thus, we can conclude that both the fear of COVID-19 and the threat assessment are important predictors of preventive behavior. Regarding socio-demographic factors, the results of the study reveal that older women, and younger people with higher education experienced a higher fear of COVID-19, while older people with higher education showed a higher risk rating (H11 partially supported), Regarding the experienced fear, the results in other studies are also ambiguous. Several studies show that younger people are inclined to experience more fear, and this fear decreases with age (Russac et al., 2007; Pasion et al., 2020). Research during the COVID-19 pandemic reveals that older people and women in particular are more afraid of COVID-19 (Adunlin et al., 2020; Hossain et al., 2020), In turn, older people rate the threat to their health higher (Shafiei and Maleksaeidi, 2020; Wu, 2020). And similar to other studies (Al-Rasheed, 2020; Banai et al., 2020; Barati et al., 2020; Khosravi, 2020), the results of our study also reveal that women and older people more frequently engage in preventive behavior (H12 supported). Even so, the specific socio-demographic variables explain a small part of the fear of COVID-19, threat appraisal and preventive behavior.

In order to test the interrelationships of TCM factors, included in the combined model, and the relationship of these factors with socio-demographic factors, hypotheses nos. 4, 9, 10, 14 were formulated within this study. The results of our study also show a correlation between trust in COVID-19 information sources and COVID-19 preventive behaviors (H9 supported). Other studies conducted during the COVID-19 pandemic also point to a positive relationship between these variables and emphasize the importance of trusting the government and other official sources of information that explain the origin of the virus, its dangers and recommendations for avoiding the disease (Al-Rasheed, 2020; Borgonovi and Pokropek, 2020). According to researchers in the TCC model, trust in the information provided by the government, the health care system and media in a crisis is fundamental. Especially in the situation where limiting the spread of the virus is the responsibility of the whole society and only through joint action is it possible to limit the further spread of the virus (Khosravi, 2020; Siegrist, 2021). It should be emphasized here that the information provided by the government during the COVID-19 pandemic and compliance with the recommended safety measures apply not only to maintaining health of the individual and avoiding the disease, but also to the health of their relatives and other members of society (Kovac et al., 2020). However, as revealed by the results of our study, this correlation is weaker than the correlation between COVID-19 threat appraisal and COVID-19 preventive behaviors. Regarding trust in COVID-19 information sources, three aspects were measured: trust in government, in news media and in the health care system. Each of these sources of information also shows a weak correlation with preventive behavior. This can be explained by the historically low level of trust of Latvian residents in public administration and news media and, according to Eurobarometer (European Union, 2019) the level of trust of the Latvian population has remained unchanged in the past year. However, there is a tendency that those members of society, who trust the information provided by the above-mentioned sources and its validity, take into account the recommendations given to limit the spread of the virus and engage in preventive behavior. The results show positive association between trust in COVID-19 information sources and threat appraisal (H4 supported). Research shows that threat assessment is closely linked to reliance on evidence-based information that clearly and accurately describes potential threats and provides recommendations for addressing them (Siegrist et al., 2003; Bamberg et al., 2020; Bäuerle et al., 2020). Information provided in a crisis is an important tool for fostering attitudes and beliefs among both individuals and society as a whole (Siegrist et al., 2003; Siegrist, 2021).

In addition, the trust in COVID-19 information sources and engagement in COVID-19 preventive behaviors are partially mediated by COVID-19 risk appraisal (H14 supported). In the mediation model, trust in COVID-19 information sources showed a statistically significant correlation with preventive behavior. If we add the threat assessment as a mediator, between trust in COVID-19 information sources and preventive behavior, the correlation becomes weaker, but remains statistically significant. At the same time, the correlation between threat assessment and preventive behavior in the mediation model is statistically significant and stronger than the correlation between trust in COVID-19 information sources and preventive behavior. Thus, we can conclude that trust in COVID-19 information sources and threat assessment are important factors predicting preventive behavior, but in terms of involvement in preventive behavior, threat assessment is more important. This means that trust in official sources of information promotes higher assessment of the virus hazards and seriousness of the situation which in turn predicts preventive behavior, as confirmed by the results of other studies (Al-Rasheed, 2020; Breakwell and Jaspal, 2020; Jørgensen et al., 2020; Khosravi, 2020; Wang et al., 2021). The results of our study also show that rural residents, higher education, and being employed indicated the highest trust in COVID-19 information sources, but in the overall model these factors explained a very small variance of trust of information sources (H10 rejected) and these results can be explained by society's overall low level of trust in the government, the health care system, and media.

The highest negative correlation appears between COVID-19 conspiracy beliefs, and trust in COVID-19 information sources (H1 supported) suggests that belief in conspiracy theories undermines trust in official sources of information and evidence-based information (Banai et al., 2020; Pummerer et al., 2021). The results also show negative correlation between COVID-19 conspiracy beliefs and COVID-19 threat appraisal (H3 supported), and as mentioned in other studies (Swami et al., 2014; Allington et al., 2020; Banai et al., 2020), our research confirms a negative correlation between COVID-19 conspiracy beliefs and COVID-19 preventive behaviors (H6 partially supported). This means that the interpretation of COVID-19 through conspiracy theories reduces the assessment of the severity of the situation and the severity of the disease, which in turn leads to the disregard of preventive behavioral measures (Kim and Kim, 2021; Pummerer et al., 2021). However, in the process of SEM (adding other independent variables in the model), this correlation was no longer significant, which reveals that explanations of COVID-19 through various conspiracies do not directly affect the individual's implementation of virus control measures.

The results of the study also reveal a positive relationship between trust in COVID-19 information sources with fear of COVID-19 (H2 supported). In the current context, where the public has no previous experience with a global pandemic of this magnitude, science-based information on the origin of the virus and its dangers, which is given to the public through the healthcare system, as well as the government and the media, can cause fear (Chang et al., 2020). Within PMT, appellate information is seen as an important stimulus for behavior modification (Brouwers and Sorrentino, 1993; Heydari et al., 2021; Kowalski and Black, 2021). In addition, in our study, fears were also assessed in relation to the health of significant others. Fears for the health of individual's family members or other close people may stimulate individuals' involvement in preventive behavior. Therefore, the information provided to the public should explain the causal links, possible risks and benefits of complying with the measures to control the virus in sufficient detail to explain the effects and risks of the virus to different groups of the public. As the results of the study revealed, fear, both directly and indirectly, through threat assessment is related to preventive behavior. Consequently, the results of other studies (Al-Rasheed, 2020; Gerritsenb, 2020; Harper et al., 2020; Mertens et al., 2020) and the results of our study also emphasize the importance of fear as a threat assessment and a contributing factor to preventive behavior.

The present survey SEM results highlight that threat appraisal (assessment of the virus hazards and seriousness of the situation) and fear are the most important factors regarding preventive behavior. The threat appraisal showed a strong relationship with preventive behavior and became a mediator between trust in COVID-19 information sources, as well as between fear of COVID-19 and preventive behavior. All variables included in the model, with the exception of belief in conspiracy theories, showed statistically significant positive correlations with preventive behavior. Belief in conspiracy theories showed a statistically significant negative correlation, but in the overall SEM model, this relationship was no longer statistically significant. These findings emphasize that public preventive messages should be very clear regarding the COVID-19 hazards. There may be a need for developing and disseminating science-based, truthful information to different groups in society, using language and an accessible approach, involving representatives from different social groups in disseminating information and communicating. It is important that the information is delivered and understood by all groups of society, thereby promoting public involvement in preventive behavior and limiting the spread of the virus.
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Limitations

This study focuses on association of COVID-19 preventive behaviors with trust in COVID-19 information sources, COVID-19 threat appraisal, COVID-19 conspiracy beliefs and fear of COVID-19, based on a national on-line survey in Latvia. One of the potential limitations of the study is that initially potential respondents were sent invitations to participate in the study by e-mail. Therefore, it is possible that certain groups of the population were less likely to participate in the study and fill in the questionnaire than others. Another important limitation that may have influenced the results of the study is the used self-report measures. Self-report does not allow for the assessment of real behavior. Moreover, the study was cross-sectional, which does not allow for examining how (and if) the preventive behaviors of the Latvian population changed during the pandemic—nor can conclusions of causality be drawn in the examined relationships among the variables. It is also important to mention that the data were collected in July 2020, when the number of infection cases in Latvia was very small, as well as in the spring months when the prevalence of COVID-19 in other countries was very high. To test and obtain evidence for our, theoretically described and empirically tested, model it would be necessary to re-test the model with data collected over time and in countries with higher COVID-19 infection rates. Another significant limitation of the study was the fact that separate elements from TCC and PMT were used in our study to assess involvement in preventive behavior, so it was not possible to take into account factors related to preventive behavior such as effectiveness and self-efficacy. The present study also has some limitations regarding instruments. During the COVID-19 pandemic, a number of instruments have been developed, tested and widely used, potentially suitable for assessing the variables examined in this study. For example, Fear of COVID-19 Scale (Ahorsu et al., 2020; Bitan et al., 2020; Iversen et al., 2021; Magano et al., 2021). The COVID-19 Preventive Behaviors Index scale (Breakwell et al., 2021), Adolescent Conspiracy Beliefs Questionnaire (ACBQ) (Jolley et al., 2021). The Generic Conspiracist Beliefs Scale (GCBS-J) (Majima and Nakamura, 2020), Client trust in community health workers scale (CHWs) (Sripad et al., 2021). However, it should be noted here that the population of Latvia speaks Latvian or Russian and the preparatory phase of the study was limited in time, so that it was not practical to adapt and use the instruments already developed and validated in other countries. Further research is needed to verify the psychometric parameters of the reliability (e.g., test-retest reliability, important psychometric properties for instruments, which were not examined for the instruments) and validity for instruments developed in our study. The limitation is that the questionnaires were administered in two languages. It is possible that in different languages people understand some items differently, which may influence results, but in this case, we are not interested in subgroup analyses and look just for general effects, so it is not a major concern in this case. Yet another limitation is that, in SEM analysis, sum scores were used instead of latent variables. It was done because for three of five main variables, used in the model, there are only two indicators. In the future, it may be preferable, to use modified latent model with more than two indicators per variable.
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The COVID-19 disease has caused thousands of deaths worldwide and required the rapid and drastic adoption of various protective measures as main resources in the fight to reduce the spread of the disease. In the present study we aimed to identify socio cognitive factors that may influence adherence to protective measures toward COVID-19 in a Spanish sample. This longitudinal study analyzes the predictive value of perceived severity and vulnerability of infection, self-efficacy, direct exposure to the virus, and instrumental focused coping style for adhering to infection protection behaviors during the first months of the COVID-19 pandemic. It also tests sex and age differences in these factors and changes over time. A two-wave longitudinal study (N = 757) was conducted in March and April 2020 starting the day after a strict national lockdown was decreed in Spain. A path analysis was used to test direct and indirect effects between vulnerability and the adherence to protective behaviors. Results suggest that individuals' perceived severity and vulnerability to COVID-19 and instrumental coping strategies are related to the use of more protective behaviors. This coping strategy mediates the effect of perceived vulnerability on engaging in protective behaviors, and this effect depends on direct exposure to COVID-19 and perceived self-efficacy moderators. Results suggest that recognizing one's own abilities to engage in instrumental actions may facilitate adherence to protective measures in people who had not been directly exposed to COVID-19. Therefore, adopting instrumental coping strategies to manage an individual's perceived vulnerability to infection may positively impact the adherence to protective behaviors, especially during the onset of an unexpected threat and when there is no prior direct experience with the situation.

Keywords: COVID-19, protection measures, vulnerability, severity, instrumental coping, self-efficacy, longitudinal study


INTRODUCTION

On January 7th 2020, a novel coronavirus was identified by Chinese authorities and temporarily named 2019-nCoV. Due to its rapid worldwide spread, the World Health Organization (2020) declared COVID-19, as the disease was now termed (the virus is defined as SARS-CoV-2), a pandemic on March 11th 2020. As a consequence of the pandemic declaration, public health agencies throughout the world proposed several measures to contain or mitigate the virus transmission including one or various confinements, lockdowns, and multiple social distancing measures (Coroiu et al., 2020). During a pandemic, and until effective vaccines are rolled out to the whole population, the adherence to measures thought to protect from contagion are not only a way of reducing one's risk of developing an illness but also of spreading the infection among the population. Although protective measures are subject to constant scrutiny and have changed over time, from the onset of the pandemic there have been certain measures (social distancing, wearing facemasks, or using hand sanitizer) largely accepted as adequate for reducing the spread of the virus (Kennedy et al., 2020). Many of these measures are novel to most societies (especially Western ones) and result in relevant lifestyle changes for the general population. Moreover, complying with these measures implies accepting changes enforced by governments that may restrict individual and social rights. As such, they are measures that deeply affect our perception of social relationships and interaction patterns. Complying with these novel social norms is difficult. For instance, Smith et al. (2020) show that adherence to lockdown measures was poor in the United Kingdom during the first phase of the lockdown (May 2020). It is important to understand the barriers and facilitators that lead people to adhere, or not, to these measures. This requires that those involved in both drafting and maintaining these “new” social norms understand the psychological determinants of these behaviors (Makhanova and Shepherd, 2020).


Theoretical Background

This study is based on socio-cognitive constructs derived from the Health Belief Model (HBM) (Rosenstock, 1974; Janz and Becker, 1984). As Raude et al. (2020b) mention, socio-cognitive factors seem to play a more important role than sociocultural and psychosocial factors in adopting COVID-19 related preventive health behaviors.

HBM is an expectancy-value theory drawing extensively on threat perception and the behavioral evaluation of a situation as a framework for predicting changes in health behaviors. This model states that an individual's protective behavior is influenced by their perceived severity, perceived vulnerability, perceived benefits and perceived barriers to engage in protective behaviors (Rosenstock, 1974). Severity refers to beliefs about how serious the consequences of the condition would be, while vulnerability addresses the extent to which an individual feels vulnerable to the situation (Champion and Skinner, 2008). Perceived benefits refer to the effectiveness and availability of taking a particular course of action, and perceived barriers are the negative aspects related to following the course of action (Rosenstock, 1974). In this study, we will analyze specifically the importance of threat perceptions that include two components: perceived severity and vulnerability. Individuals with different global and personal perceptions (severity and vulnerability) of COVID-19 could show different behavioral reactions toward COVID-19. Li et al. (2020), Yildirim and Güler (2020), or Hills and Eraso (2021) mention that, in general, perceived susceptibility and severity of the disease seem to increase engagement and compliance with preventive behaviors toward COVID-19.

Moreover, engaging in protective behaviors (such as adherence to recommended health prevention measures) not only depends on a person's appraisal of a threat and its severity but on the perceptions about one's ability to engage in preventive behaviors (Rogers, 1975). Rosenstock et al. (1988) stated, based on Social Cognitive Theory, that the perceived barriers component of the HBM should include feelings of confidence in one's perceived ability to perform a protective behavior. Maddux and Rogers (1983) found that self-efficacy was the most powerful predictor of behavioral intentions. Self-efficacy is defined (Bandura, 1997) as the belief a person has in their ability to cope with life difficulties and challenges, control their function and the events that affect their lives, assess situations accurately and seek appropriate ways of coping with difficulties and obstacles. In Shahnazi et al.'s (2020) study, participants who had high-perceived self-efficacy were more inclined toward adopting preventive behaviors toward COVID-19. Jørgensen et al. (2020) results also show that perceived efficacy predicted self-reported engagement in protective behaviors during the COVID-19 pandemic.

The widespread high perception of threat of contagion also leads to engaging in coping strategies to avoid contracting SARS-CoV-2. In fact, an important line of research recognizes the relevance of including coping theory to better understand the behaviors and responses to stress during the pandemic (Chen and Bonanno, 2020; Rana et al., 2021). Coping is defined as a person's cognitive and behavioral efforts to manage specific external and/or internal demands that are considered taxing and go beyond a person's resources (Lazarus, 1999). This current study analyzes problem-focused coping (active and planning strategies) whose purpose is to solve, or change, the situation in which there is a threat of contracting the virus. Dual-phase behavior models, such as the Health Action Process Approach (HAPA; Schwarzer, 2008; Schwarzer and Hamilton, 2020), propose that planning is construed as a self-regulatory strategy through which people put their intentions into practice. This volitional determinant can lead people to translate their risk perception into behaviors. Problem-focused coping includes actions, in which the main emphasis is placed on tasks or planning, and on attempts to solve problems (Mariani et al., 2020). Results such as those presented by Lin et al. (2020) show that the social cognition constructs with the largest effects on COVID-19 preventive behaviors were coping planning and action planning, both of which are considered instrumental coping strategies. Active and planning coping were associated with a better perceived general health and well-being (Chew et al., 2020), improved mental health (Jarego et al., 2021) higher global quality of life (Chwaszcz et al., 2021) and positive emotional state (Deepa and Manurali, 2021) during pandemic situations such as SARS and COVID-19. Furthermore, planning may also help people cope with lifestyle changes and facilitate compliance with health guidance (Sniehotta, 2009). A study on the role of coping strategies during a virus outbreak (the 2009 H1N1 flu pandemic) found that problem-focused coping was associated with a greater perceived risk of contagion and vaccination intentions among Canadian adults (Taha et al., 2013). Moreover, coping strategies have been found to be associated with self-efficacy (Flesia et al., 2020). Lowe et al. (2008) showed that people with high self-efficacy were more prone to use coping strategies to address specific problems. Nevertheless, the lockdown rules during the pandemic restricted people to their homes, a situation which may have threatened their sense of self-efficacy as their freedom to solve problems and create strategies was limited. Self-efficacy in an unpredictable and uncontrollable pandemic may play a significant role in determining the effect of instrumental coping on one's perceived ability to adhere to protection measures (Chong et al., 2020). However, the association between these variables has not been tested before.

An important factor that determines the use of protective behaviors is one's direct exposure to the event, or in this specific situation, having personally contracted COVID-19, or having a family member or close relation infected. According to Dryhurst et al. (2020), exposure to someone infected with the virus increased adherence to preventive behaviors against respiratory illnesses. These same authors concluded that people who had direct experience with COVID-19 (participants who reported they had tested positive for the virus, or suspected that they were infected) perceived more risk than those who did not have this experience. Most notably, in their study having personal and direct experience with COVID-19 was one of the most important predictors of engaging in protective measures. Galasso et al. (2020) also found that people with COVID-19 symptoms or who knew others with symptoms were more likely to comply with health measures than those who had no direct experience. However, Kim and Kim (2020) also concluded that knowing someone directly infected with COVID-19 did not predict action behaviors to prevent contagion.

Sex and age are important social determinants associated with health outcomes and practices. Galasso et al. (2020), with data from eight countries, show that when controlling for various sociodemographic variables and employment status, women were more likely than men to perceive the COVID-19 pandemic as very serious, be more supportive of restraining measures and adhere more to public health and social distancing measures. Niño et al.'s, results (2020) presented evidence to stress that males tended to be less fearful and perceived COVID-19 as less of a threat than females. Other studies have also found that males compared to females were more reluctant to adhere to protective measures to reduce their risk of contracting the virus (Coroiu et al., 2020; Shahnazi et al., 2020; Smith et al., 2020). These results concur with Bish and Michie's (2010) review on studies carried out on pandemics showing a consistent trend indicating that women were more likely to engage in protective behaviors, or Moran and Del Valle's (2016) meta-analysis reporting females as 50% more likely than males to get involved in health protective behaviors toward epidemic and pandemic respiratory infectious diseases.

Referring to age differences, Bish and Michie's (2010) review found that results were inconclusive, although mostly pointing toward an association between age and carrying out protective behaviors. Taylor (2019) stressed that young people are affected by an invulnerability bias that leads them to feel less at risk from suffering infectious diseases. This feeling of personal invulnerability intensifies risk-taking (Hill et al., 2012) and consequently inhibits engaging in protection measures. Niño et al. (2020) analyzing COVID-19 responses show that there was an age gradient in threat perceptions of coronavirus to personal health. Older aged participants perceived COVID-19 as a larger threat than younger aged participants did. Davies et al. (2020) also concluded that the older the respondents the greater the number of protective behaviors they adopted due to the existence of strong indications of age dependence in severity and mortality. A study conducted in 27 countries (Daoust, 2020) concluded that the 60+ age group is the most disciplined regarding all nine attitudes or measures of compliance with preventive rules and procedures toward COVID-19. This evidence suggests that variables such as gender or age may determine the adoption of self-protective measures.



Research Aims

1. - To test sex and age differences in perceived severity and vulnerability, self-efficacy, direct exposure to COVID-19, use of instrumental (planning and active) coping and adherence to behaviors to protect against contracting COVID-19 at T1 (March 2020) among a convenience sample of Spanish-speaking adults recruited during the first month of the lockdown imposed in Spain (March-April 2020).

2. - To examine the changes over the first month of the lockdown imposed in Spain (T1: March–T2: April 2020) in the proposed variables. Special attention will be awarded to the analysis of rates of adherence to specific protective measure recommendations toward COVID-19.

3. - To study the association between the proposed variables in T1 and engaging in protective measures in T2.

4. - To test a predictive integrated social cognition model analyzing how perceived disease severity, perceived personal vulnerability and self-efficacy (derived from Health Belief Model), and the use of instrumental coping strategies (derived from Coping Theory and the Health Action Process Approach) in a pandemic context (with direct exposure or experience to the disease) are related with future protection measures (see Figure 1). This model implies testing the following hypotheses:


[image: Figure 1]
FIGURE 1. Moderated mediation theoretical integrated model depicting observed paths among study variables. Model equation defines one indirect effect(s) of X (perceived Risk, T1) on Y (Protection Measures T2), conditional on W (contact with Covid-19: no contact 0, contact 1) and V (Self efficacy: low self-efficacy 0 and high self-efficacy 1), and one direct effect of X2 on Y, conditional on W; and one direct effect of X1 on X2 and Y.


Hypothesis 1: Perceived severity will be related to the individuals' vulnerability, this personal threat perception will be associated to instrumental coping and, at the same time, severity, vulnerability, and instrumental coping in T1 will be related to adherence to protection measures in T2.

Hypothesis 2: Instrumental coping in T1 will be a significant mediator between vulnerability in T1 and the adherence to preventive measures for COVID-19 in T2 (mediating effect).

Hypothesis 3: Self-efficacy and direct experience with COVID-19 (oneself, family or friends having being infected) in T1 will moderate the indirect effect (mediating effect) of instrumental coping between vulnerability in T1 and adherence to preventive measures for COVID-19 in T2. The combined moderating effects co-produced by direct experience and self-efficacy might indicate an interactive relationship or effect of these two psychological constructs affecting adherence to COVID-19 protective measures in T2.




MATERIALS AND METHODS


Data Collection and Procedure

The longitudinal study was conducted from March 15 to 22 (first wave with 296 reported deaths) and April 15 to 25, 2020 (second wave: 21,717 reported deaths) (Spanish Ministry of Health, 2021). Data was collected during the lockdown enforced in Spain, as during that time-period (March-April), restrictions on daily life were applied to all citizens (Boletín Oficial del Estado, 2020). These two periods not only reflect the increasing number of deaths and infections, but also an evolution from one of the strictest lockdowns in Europe to the gradual relaxation of some of the toughest measures (e.g., as from mid-april people were allowed to leave home in more circumstances). Participants were asked to complete a series of online questionnaires measuring COVID-19 severity and vulnerability perceptions, direct exposure to COVID-19, perceived self-efficacy, instrumental coping, and use of protection measures.

For data collection, and due to the impossibility of physical contact, the survey was hosted on the Qualtrics platform and distributed via snowball convenience sampling through university press releases, the co-author's professional and personal networks (e-mail lists) and various social media accounts (e.g., Twitter, Facebook). Eligibility criteria were having sufficient Spanish-language skills and being 18 years of age or older. Each person was assigned a unique identifier when he/she completed the first wave of the survey. Participants who had granted permission were contacted in subsequent waves of the survey using this unique identifier to pair the responses of the two waves. Participants took an average of 40 min to respond the questionnaire.

Participation in the study was voluntary and individuals provided online informed consent by using a tick box on the survey and acknowledging that they had read and understood the conditions of their participation in the survey. The Bioethics Committee of the University of Burgos approved the research and its implementation (IR10/2020) following the recommendations of the Declaration of Helsinki concerning research carried out with human participants.



Measures
 
Demographic Questionnaire

The Demographic Questionnaire was developed by the researchers to gather information regarding a series of participants' sociodemographic characteristics such as sex, age, educational level, and relationship status.



Perceived Disease Severity

An ad hoc measure consisting of one item was created. Participants were asked “To what degree do you think coronavirus is a major or serious disease?” rated on a 7-point Likert scale (1 = not at all serious, to 7 = very serious).



COVID-19 Perception of Vulnerability

This consisted of an ad hoc measure composed by an item regarding perception of vulnerability based on Protection Motivation Theory (Rogers, 1975, 1983) (“Coronavirus is a real threat to you”) rated on a 7-point Likert scale (1 = no threat at all, to 7 = very high threat).



Instrumental Coping

An adapted version of the Emotional Regulation Scale (MARS) (Larsen and Prizmic, 2004; Puente-Martínez et al., 2018) was used to measure the frequency of use of the instrumental strategy to cope with COVID-19. This specific strategy was measured by two-items (“Making a plan to deal with what happened and be able to do something to change the situation” and “Acting or doing something to improve or solve the problem or situation that caused my mood”) rated on a Likert scale from 0 (never) to 6 (always). Higher scores indicate a greater use of this way of confronting COVID-19. Internal consistency was α = 0.76 in T1 and T2.



Self-Efficacy

Following recommendations by Bandura (1997), a self-efficacy scale was created so that items would coincide with the specific nature of the problem and situation. It consists of three items assessing the ability to comply with the protection measures against COVID-19 put forward by the authorities (i.e., “Are you able to comply successfully with all the protective measures indicated by the authorities even though it may affect your everyday activities or be troublesome”). The respondents were asked to indicate on a 7-point Likert-type scale their level of agreement or disagreement with each statement (“1 = Totally disagree” to “7 = very strongly agree”). Internal consistency was α = 0.82 in T1 and α = 0.87 in T2.



Direct Exposure to COVID-19

An ad hoc scale was created to attest direct contact or exposure to COVID-19. It consists of three items measuring if oneself, close relatives (partner, father, mother, brother, son, daughter, grandparents, etc.) or friends have contracted COVID-19. A dichotomous variable was created (0 = No exposure, 1 = Yes exposure). Participants who indicated at least one “yes” were considered to have had a direct experience with COVID-19.



Use of Protection Measures

This was an ad hoc scale of protection measures based on the recommendations given during the first weeks of March 2020 by the Spanish Ministry of Health (http://www.mscbs.gob.es). The measure included 7 items in the first wave (T1) and nine items in the second wave (T2). This increase was due to the inclusion of new recommendations given by the Ministry of Health in April. For the comparison between both waves only the first seven items (i.e., “Wash hands frequently with soap and water,” “Keep more than 1-m distance with other people,” “Cover nose and mouth with a handkerchief when coughing”) were considered. For analyses conducted in T2 the full nine items were included (including the two new measures “Use sanitary gloves when leaving home,” “Use facemask when going outdoors”). Respondents were asked if they had adopted each of the protective behaviors (0 = no, 1 = yes). The sum frequency of use was calculated, where higher scores indicate a greater use of protection measures. Reliability analysis showed a Cronbach reliability in T1 α = 0.53 and in T2 α = 0.56.



Data Analysis

Demographic data and test scores of participants were summarized by descriptive and frequency statistics (means, standard deviations, frequencies, and percentages). Student's t-test for independent samples, chi square test and correlation analyses were conducted on the scores in T1 to determine attrition, sex and age differences (Objective 1). A series of General Lineal Models were performed to test differences in T1 and T2 in the variables under study controlling for sex and age (Objective 2). Effect sizes of the mean differences were estimated using Cohen's d (Cohen, 1988) criteria. A small effect was conceptualized as d = 0.20, medium d = 0.50, and large d = 0.80. To analyze the relationship between the study's variables, partial correlations (rp) were conducted including age, sex and protection measures in T1 as control variables (Objective 3).

Finally, we analyzed the performance model in two steps using Mplus statistical software (Version 8.5, Muthén and Muthén, 2017). First, to examine associations between the variables of interest (Hypothesis 1) and evaluate the mediating role of instrumental coping (Hypothesis 2), path analyses were conducted at baseline (T1) and a month later (T2) controlling for sex, age, and adherence to COVID-19 protection measures in T1. A variety of global fit indices were used to determine whether the data fitted the proposed path model, including a chi-square test of model fit (χ2), the root mean square error of approximation (RMSEA; value should be <0.08 to declare satisfactory fit), the comparative fit index (CFI; value should be >0.90), the TuckerLewis index (TLI; value should be >0.90), and the standardized root mean square residual (SRMR; should be <0.05) (Kline, 2010). Indirect effects were calculated using 10,000 bootstrapping samples, generating confidence intervals of the bias-corrected bootstrap type (BCBootstrap). A conditional indirect effect is considered statistically significant if the confidence interval (CI at 95%) does not include the value 0. All scores were standardized previous to performing the analyses.

Second, we integrated the proposed moderator variables (self-efficacy and exposure to COVID-19 in T1) into the model and empirically tested the overall moderated mediation hypothesis (Hypothesis 3). Self-efficacy was construed as a dummy variable (0 = low self-efficacy; 1 = high self-efficacy) based on the mean scores. We tested the indirect effects including each moderator separately. Then, a pair of two-way interactions were used to test moderation in the path model along with the main effects: X2*W: Perceived vulnerability * contracting COVID-19 (W1 = 0: no direct exposure COVID-19 vs. W2 = 1: direct exposure COVID-19) and M*V: instrumental coping * self-efficacy (V1 = 0: low self-efficacy and V2 = 1: high self-efficacy). Hence, assuming this moderation hypothesis receives empirical support, it is plausible to assume that the strength of the hypothesized indirect effect (mediation) is conditional on the value of the moderators (exposure, or not, to COVID-19 and low/high perceived self-efficacy) when controlling for sex, age, and protection measures in T1.



Participants

A total of 1220 participants completed the questionnaire during the first wave (T1), of which N = 757 also completed the second wave (T2). The sample is non-representative of the general Spanish population because there is a larger proportion of females and tertiary educated participants in the study than the national average. Also due to the imposed lockdown only respondents with internet connection could answer the survey. Moreover, although participants lived in all 17 autonomous communities and in one of the two autonomous cities in which the country is administratively organized they were not a stratified representative sample of each of these communities.





RESULTS


Descriptive Statistics

Attrition analyses were performed to determine whether participants included in this study (those who participated in both waves) differed from the dropouts (n = 463) with respect to their baseline levels on the study's variables. T-test results show that there were only differences in the perceived self-efficacy measure between participants and dropouts although the effect size is small (see Table 1). Cross tabulation results showed that the two samples did not differ regarding sex [χ[image: image] = 0.525, p = 0.469] or contracting COVID-19 (oneself, family or friends) [χ[image: image] = 2.522, p = 0.112].


Table 1. Attrition descriptive results.

[image: Table 1]

The sample consists mainly of women, highly educated participants, and who either have a partner or are single (see Table 2). The mean age was 38.69 (sd = 12.98, range 18–77 years old).


Table 2. Participant demographics characteristics.
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Differences in Variables According to Sex and Age

T student contrasts showed that women use the instrumental coping strategy more frequently, perceive themselves as having more self-efficacy and comply more with the protective measures (in T1 and T2) than men (see Table 3). Effect sizes were small. There are no significant sex differences in perceived severity or vulnerability, or in having contracted the virus themselves, their close relatives or friends [χχ[image: image] = 0.286, p = 0.593].


Table 3. Differences according to sex.
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Age is positively and significantly associated with severity (r = 0.21, p = 0.0001) and vulnerability in T1 (r = 0.31, p = 0.0001) and use of protection measures in T1 (r = 0.18, p = 0.0001) and T2 (r = 0.20, p = 0.0001). It was not associated with use of instrumental coping (r = −0.07, p = 0.073), self-efficacy (r = 0.03, p = 0.484) or having contracted the virus themselves, their close relatives or their friends [t(755) = 1.33, p = 0.183].



Differences in Variables Between Time 1 and Time 2

General Lineal Models controlling for sex and age revealed that participants reported higher perceived severity and greater use of protective measures at T2 than at T1. Effect sizes are small (Table 4). Moreover, McNemar chi-square results showed that participants in T1 had less direct contact with COVID-19 (oneself, family or friends) than in T2 (χ2 = 200.29, p = 0.0001). The percentage of people who had direct experience rose from 11.76% (n = 89) in T1 to 41.74% (n = 316) in T2.


Table 4. Differences from Time 1 and Time 2 for variables under study.
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The percentage of use of the different protection measures vary between almost 99% (Avoid close contact with people infected with coronavirus) and 41% (Wearing facemasks when leaving home). There is a significant increase over time in three of the protection measures, while none suffer a decrease in their use. The most important increase occurs in washing and disinfecting objects and surfaces that are frequently touched or manipulated (Table 5).


Table 5. Differences from Time 1 and Time 2 in protection measures.
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Relationship Between Variables

All partial correlations when controlling for sex, age, and protection measures in T1 are presented in Table 6. Vulnerability correlated with instrumental coping in T1. In addition, use of protection measures in T2 correlated significantly with more severity, vulnerability, more use of instrumental coping and more self-efficacy. Moreover, there were no differences between having contracted the virus themselves, their close relatives or their friends or not, and engaging in protection measures [t(755) = −0.368, p = 0.713).


Table 6. Relationship between variables.
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Path Model

A path analysis was used to test the theoretical model outlined in Figure 1. The hypothetical model provided a good fit to the data (χ2 = 6.59, df = 4, p = 0.159; RMSEA = 0.03, 95% CI = 0.00, 0.07; SRMR = 0.02; CFI = 0.99, TLI = 0.99) suggesting that the observed data matched well with the proposed path model. The hypothetical model accounted for significant variance in the use of protection measures at T2 or R2 = 0.35 (see Figure 2). Therefore, statistical significance of direct and indirect effects of the model were examined to analyse the results of hypothesis testing.


[image: Figure 2]
FIGURE 2. Estimated standardized path coefficients for proposed model. *0.05, **0.01, ***0.001.


Results showed a direct and significant relationship between perceived severity and vulnerability to contract COVID-19 at baseline (X1 → X2). Severity is associated with an increase in the use of protection measures at T2 (X1 → Y). Moreover, vulnerability of contracting COVID-19 increased the use of instrumental coping strategies (X2 → M) and was associated with a greater use of protection measures in T2 (X2 → Y). Instrumental actions were also related to a higher adherence to COVID-19 protection measures at T2 (M → Y).

In addition to direct effects, indirect effects indicated that the relationship between severity (X1 → X2 → M → Y) (Indirect effect: b = 0.01, Se = 0.01, p = 0.043) and vulnerability of contracting COVID-19 (X2 → M → Y) (Indirect effect: b = 0.012, Se = 0.01, p = 0.042) at T1 and the use of protection measures at T2 was mediated by instrumental coping. Thus, individuals who reported to perceive higher vulnerability tended to use more instrumental coping to deal with the situation, which, in turn, was associated with more use of protective measures at T2.

Additionally, a moderated mediation examined whether the indirect effect of vulnerability on the use of preventive measures for COVID-19 through instrumental coping would be moderated by direct exposure to COVID-19 and perceived self-efficacy (see Table 7). Hence, we examined four conditions to establish whether the strength of the mediation via instrumental coping differs across various levels of exposure to COVID-19 (W1 = 0: no direct exposure to COVID-19; W2 = 1: direct exposure to COVID-19) and perceived self-efficacy (V1 = 0: low self-efficacy, V2 = 1: high self-efficacy).


Table 7. Results of the moderated mediation analysis.
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First, we analyzed the moderation effects of having direct exposure to COVID-19 and self-efficacy. Results showed non-significant direct interactions between perceived vulnerability and exposure to COVID-19 on instrumental coping (X2*W → M) and also between instrumental coping and self-efficacy on the adherence to protection measures at T2 (M*V → Y). However, the interaction between vulnerability and COVID-19 direct exposure on protection measures is significant (X2*W → Y) and non-significant for self-efficacy (X2*V → Y).

Then, we tested whether the conditional indirect effect of perceived vulnerability on protection measures via instrumental coping was different for people who had direct experience or not with COVID-19 and low or high self-efficacy. For the COVID-19 exposure moderator, the conditional indirect effect of perceived vulnerability of contagion was only significant in the non-exposure condition (X2 → W1 → Y). In other words, participants who did not have a direct experience with COVID-19 increased the effect of vulnerability on protection measures via the use of instrumental coping strategies. Regarding the self-efficacy moderator, the indirect conditional effect was statistically significant for the low and high self-perceived self-efficacy conditions (M → V1 → Y and M → V2 → Y). These results suggest that the effect of vulnerability on the use of protection measures in T2 through instrumental coping was strengthened in both self-efficacy conditions.

Combined conditional indirect effects of vulnerability on protection measures (X2 → WV → Y) showed significant indirect effects only in the conditions of not having direct experience with COVID-19 x low self-efficacy (X2 → W1*V1 → Y) and not having direct experience with COVID-19 x high self-efficacy (X2 → W1*V2 → Y).




DISCUSSION

In a pandemic, individual decisions that affect both oneself and the community as a whole are as important as the decisions a government may try to implement. This study analyzes the influence of socio-cognitive factors such as perceived severity and vulnerability, self-efficacy, coping strategies and direct exposure to COVID-19 measured at the beginning of a lockdown (baseline scores) on adherence to protection measures for COVID-19 a month later while taking into account participant's sex, age and the previous use of protection measures.

As regards sociodemographic variables, results confirm that females perceived higher levels of self-efficacy, used more instrumental coping and more protection measures than males. This is consistent with the literature indicating sex differences in responses to COVID-19, especially the adoption of precautionary measures (Bish and Michie, 2010; Coroiu et al., 2020; Galasso et al., 2020; Niño et al., 2020; Shahnazi et al., 2020; Smith et al., 2020). There were no differences in perceived severity and vulnerability between sexes. Results from a meta-analytic review show that perceived severity of a disease may depend on other non-personal factors such as the proximity of the study population, high risk areas, information, or even the phase of the pandemic in which surveys were administered (Moran and Del Valle, 2016). Results confirmed that age was positively associated with higher perceptions of perceived disease severity, personal vulnerability, and the use of protection measures. Various studies have found that older age is related with a higher perception of severity and mortality (Davies et al., 2020) and with more use of preventive measures (Storopoli et al., 2020). Congruently, a study concluded that a sense of invulnerability is more common among young people since older adults tend to perceive the virus as more threatening (Taha et al., 2013). Therefore, the results of this study are consistent with the widespread idea that adolescents and emerging adults may engage in risky behavior, or at least in less protective measures, in part because of their sense of invulnerability to injury, harm, and danger (Lapsley and Hill, 2010) (Objective 1).

Findings reveal a general increase in the use of protective measures over time, although the effect size is small (objective 2). In this sample, social distancing (e.g., keep a distance of at least 1 m and avoid contact with people infected) and washing hands were the most frequent preventive behaviors (>90% in T1 and T2), while the two measures included in the Government's recommendations in T2 after a month in lockdown were less used (e.g., use sanitary gloves: 58%, and wearing face masks in public: 41%). These results may suggest that despite measures taken to inform the public of the need to engage in protective measures, some of these, that may be perceived as strongly interfering with everyday interactions, elicit a stronger backlash questioning their efficacy. Nevertheless, in general participants complied with many of the protection measures suggested by health officials.

In addition, results revealed that participants increase their perception of severity and the use of protective measures over time. A possible explanation is that in addition to a greater perceived severity during the first wave of the pandemic (the number of people dying during this month increased dramatically) the knowledge about the virus was at first limited and the use of some protective measures controversial because there were doubts on their efficacy to reduce the infection. For instance, the use of facemasks in public settings was not supported by government officials until after more than a month of the start of the pandemic in Spain. The crescent scientific evidence supporting the effectiveness of different measures to avoid contagion may have increased the use of more protective measures. Regarding personal vulnerability there may be various reasons that could explain why there were no significant changes over time. First, the fact that the population was confined in strict lockdown and all but essential outgoings were prohibited coupled with the adoption of protective measures may have increased the sense of control. Second, recent experiences with other types of pandemics may have had an impact on people's beliefs about the threat of SARS-CoV-2. For example, the SARS outbreak of 2003 was overcome with relative ease. The virus spread rapidly in 30 countries but was contained in ~6 months. This experience could have led to an underestimation of the dangers of the new SARS-CoV-2 virus despite official warnings (Bottemanne et al., 2020). Third, this result could also be related to the cognitive bias of optimism, that is, the underestimation of the possibilities of experiencing negative health events compared to others (Weinstein, 1980). In this study, although both severity and perceived vulnerability are high, people rate their personal vulnerability to contracting COVID-19 as lower compared to the overall threat it poses. Previous studies have confirmed in different countries (Italy and Romania: Druicǎ et al., 2020) (Germany, UK and the USA: Kuper-Smith et al., 2020) (France, Italy, Switzerland and United Kingdom: Raude et al., 2020a) the existence of an optimism bias in the context of COVID-19. Sharot (2011) suggests that optimism, provided it is not excessive, is vital for physical and mental health, and thus this misbelief would have an adaptive function. In addition, this bias increased over time, probably because the initial confusion gave way to a situation of uncertainty affecting the subjective beliefs of rational people about their possibility of contagion (Stout, 2012) (Objective 2).

In the correlation analyses, self-efficacy is not associated with the perception of severity and vulnerability and is the variable most weakly associated with the adoption of protection measures. Social cognitive theory subscribes that human functioning is a product of the interplay of intrapersonal influences (self-efficacy), the behavior individuals engage in, and the environmental forces that impinge upon them (Bandura, 2012). Under imposed social and physical constraints, individuals are disinclined to act on their self-efficacy beliefs. Individual self-efficacy mainly influences what people can directly control. However, in a pandemic situation, the success of individual actions does not depend only on the belief in one's own capabilities but also on collective efficacy (Stajkovic et al., 2009) (Objective 3).

Our path model provides useful information about the psychological pathways of behaviors in controlling or preventing the spread of the COVID-19 infection and in complying with the recommendations dictated by authorities. We found that COVID-19 symptom severity increased awareness of the hazards and personal risks of harm derived from COVID-19. Perceived severity and vulnerability significantly predicted adherence behaviors to protection measures. Previous studies also mention that perceived vulnerability is an important determinant of the people's willingness to cooperate and adopt health-protective behaviors during COVID-19 (Chong et al., 2020). Supporting this result, various studies found that perceived vulnerability or personal understanding of the disease and its consequences may influence psychological and behavioral responses (Sawyer et al., 2019; Malecki et al., 2021). This phenomenon is also confirmed in our results suggesting that instrumental coping is positively associated with adherence to protection measures (Hypothesis 1).

It is interesting to note that planning and direct problem-solving coping have shown to play a mediating role on vulnerability and protection adherence behaviors. This indicates that at the beginning of the COVID-19 pandemic, people's abilities to formulate or engage in instrumental coping strategies increased the effect of perceived vulnerability on engaging in protective measures. These findings are consistent with both Lin et al.'s (2020) results and Chong et al. (2020) who report that people might choose to adopt problem-focused coping to manage the vulnerability concerning the infection risk and impact of the COVID-19 outbreak, thus positively having an impact on their adherence behaviors (Hypothesis 2).

Consistent with hypothesis 3, the conditional indirect effects showed that the effect of vulnerability on the use of protection measures at T2 through the use of the instrumental coping strategy was strengthened in participants with both perceived high and low self-efficacy who had not been exposed to COVID-19. Instrumental coping or planning is a strategy that facilitates the task and is related to how individuals prepare to perform a behavior. These plans could help anticipate certain obstacles, increasing the effect of vulnerability on the adoption of preventive or protective measures (Lin et al., 2020). Based on these results, the strategy of active instrumental self-regulation or planning in the volitional phase that determines the subsequent enactment of the target behavior seems to be necessary only in the case of those who have not been directly exposed to the virus regardless of their level of self-efficacy. The scale of the COVID-19 pandemic is unprecedented in modern times and there remain doubts over the efficacy of protective behaviors. In fact, even though people may feel confident in their own ability to engage in protective behaviors, they do not necessarily think that their response is efficient in reducing the threat (Tang et al., 2020). Moreover, this result may be explained since self-protective measures (e.g., hand-washing, avoiding public places, wearing face-masks, social distancing) have been imposed by governmental policies, and self-efficacy is actually only monitoring compliance with these norms.

Regarding direct exposure, several reasons could justify why the effect of the active instrumental strategy is not an effective mediator in the case of people who have had direct experience with COVID-19. First, direct experience may provide information about the disease and the actual effectiveness of the adopted preventive measures (Weinstein, 1989). Second, personal experiences may be easier to remember and more likely to be recalled at appropriate times to stimulate action (Fazio et al., 1978). Third, information elicited from personal experience generates less uncertainty than when it is evoked in other ways, so such information may be more compelling and produce more stable cognitions (Doll and Ajzen, 1992). Fourth, personal experience with this negative event can lead to fear of recurrence and people may act to reduce unpleasant feelings of fear (Leventhal et al., 1983). In Harper et al.'s (2020) study, the only predictor of positive behavioral change (e.g., social distancing, improved hand hygiene) was fear of COVID-19. Therefore, people who have had direct experience with COVID-19 may not need to resort to prior preparation or planning to reinforce the adoption of preventive behaviors. Perceived vulnerability may translate directly into greater adoption of prevention measures with no necessary intermediate variable.

A series of limitations of the current study must be acknowledged. First, the data was collected from the digital space due to the conditions derived from the total lockdown caused by the disease; hence, it did not allow for random sampling to select individuals, nor are they representative of the general Spanish population although there are representatives from each autonomous region in the country. Nevertheless, as Balanzá-Martínez et al. (2020) mention, in this pandemic behavioral medicine may benefit from surveys carried out remotely to reach a larger number of individuals in need and generate quick and effective data to inform policymakers. Second, although data analysis showed only slight differences in sociodemographic characteristics, there is an important homogeneity of sample features (i.e., 74% female, >70% completed secondary education), which might affect the generalizability of our findings to predominantly male and more diverse samples, or individuals without easy access to the internet and social media platforms (Facebook, Twitter). Third, results are based solely on self-report with the problem of susceptibility to social desirability bias. Future studies could benefit from, for example, using a diary-based design to measure changes across time. Fourth, due to the period in which the study was conducted, and the spread of the virus, the number of possible participants directly affected by COVID-19 was low (n = 6). Due to this, the direct exposure measure was created by including if oneself, a family member, or friend (not acquaintance) was suffering the disease. However, there is a large imbalance in the number of people who had direct contact with the virus or not (~12–88% in T1) that lead to being cautious with the results. Nevertheless, studies such as Guo et al. (2020) have used the same analytical strategy. In this study, we did not analyze other variables that could influence the use of instrumental coping or adherence to protection measures such as work status or previous illness (Albert and Duffy, 2012). For instance, a study found that health workers were significantly less risk-averse compared to non-healthcare workers (Galandra et al., 2020). Moreover, personality traits such as sensation seeking, impulsivity, anxiety sensitivity (DeGrace et al., 2021) or dark triad traits could lead to less compliance with pandemic restrictions or exhibit less prevention (Nowak et al., 2020; Zajenkowski et al., 2020). Finally, certain medical conditions or chronic illness, and higher risk of contracting severe COVID-19 may also associate with a greater adherence to protective measures (Meier et al., 2020) and in consequence may affect our results.

Despite these limitations, our study makes an important contribution to the understanding of the factors associated with the adherence to protective behaviors during the pandemic. Moreover, this study captures the changes in participants' perceptions of an unprecedented event such as a global pandemic and total lockdown by measuring shorter timeframes that may be more temporally precise with respect to disruptions caused by the pandemic and the important social and legal changes that took place in such a short period. These results are not only theoretically sound, but also have practical implications. Based on evidence extracted from this study, health interventions should consider strategies that target change in perceived severity and vulnerability and enhance instrumental coping as these constructs had the largest direct and indirect effects on COVID-19 protection behavior. A meta-analysis examining intervention strategies based on health behavior theories concluded that perceived susceptibility and perceived severity are cues to engage in direct action behaviors (i.e., planning when, where and how to act) (Sheeran et al., 2016). Therefore, an empirically-based education and health program focusing on helping people to recognize their own ability to engage in instrumental actions may facilitate the adherence to protective measures. Promoting effective planning and thinking about specific actions that can improve the situation relates to how individuals prepare themselves (i.e., having at one's disposal hand sanitizer, handkerchiefs, and face masks) to overcome or mitigate obstacles arising from trying to comply with measures proposed by the authorities to protect individual and community health. These actions would seem especially useful for those with no direct exposure to the virus, a common situation during the onset of a pandemic. For example, the inclusion of these coping strategies in mass media dissemination messages would also enhance the effect of perceived vulnerability on the adoption of sanctioned protective measures.

Until an effective and tested vaccination rollout is completed worldwide, we will still have to live with the threat of the negative psychological, social and economic effects of COVID-19 on millions of people. Complying with scientifically sound protection measures is the most effective way of reducing the life-threatening consequences of the virus. As such, the results from this study aim toward stressing the importance of understanding how to develop effective behavioral interventions that increase a population's engagement with health measures and messages, especially when confronting unexpected and socially challenging diseases.
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Background: The understanding of factors that shape risk perception is crucial to modulate the perceived threat and, in turn, to promote optimal engagement in preventive actions.

Methods: An on-line, cross-sectional, survey was conducted in Italy between May and July 2020 to investigate risk perception for COVID-19 and the adoption of preventive measures. A total of 964 volunteers participated in the study. Possible predictors of risk perception were identified through a hierarchical multiple linear regression analysis, including sociodemographic, epidemiological and, most of all, psychological factors. A path analysis was adopted to probe the possible mediating role of risk perception on the relationship between the independent variables considered and the adoption of preventive measures.

Results: Focusing on the psychological predictors of risk perception, high levels of anxiety, an anxious attachment, and an external locus of control predicted higher perceived risk. Conversely, high levels of openness personality and of avoidant attachment predicted a lower perception of risk. In turn, the higher was the perceived risk the higher was the adoption of precautionary measures. Furthermore, psychological factors influenced the adoption of preventive behaviors both directly and indirectly through their effect on risk perception.

Conclusions: Our findings might be taken into high consideration by stakeholders, who are responsible for promoting a truthful perception of risk and proper compliance with precautionary measures.

Keywords: COVID-19, risk perception, preventive behaviors, psychological determinants, pandemic management


INTRODUCTION

Individually performed preventive measures are crucial for the containment of COVID-19; however, people engage in these behaviors to a dissimilar extent. This might be related to a different perception of risk (Brug et al., 2009), a complex phenomenon that includes both the perceived likelihood of getting sick (personal vulnerability) and the perceived harmfulness for one's health (disease severity) (Rogers, 1975; Sheeran and Abraham, 1996). The perceived risk has been positively associated with people's adherence to precautionary measures during previous respiratory infectious outbreaks (Bish and Michie, 2010) and also COVID-19 pandemic (Niepel et al., 2020; Wise et al., 2020; Yildirim et al., 2021). Conversely, individuals who perceive a low risk might not sufficiently engage in preventive behaviors, jeopardizing their own and others' health; for instance, unrealistic optimism about the likelihood of getting sick with COVID-19 in comparison to peers has been reported (Dolinski et al., 2020; Monzani et al., 2021). Yet, also a disproportionate perception of risk might be unsafe, leading to intense psychological distress (Blakey and Abramowitz, 2017) and favoring the adoption of ineffective or unnecessary preventive behaviors (Wang et al., 2020).

The keystone is a perception of risk that matches the real threat and that promotes an optimal engagement in preventive actions: indeed, risk perception can be modulated. Intense exposure to disease-related information through the media influenced the perception of risk for other respiratory infectious diseases (Barennes et al., 2010; Han et al., 2014; Choi et al., 2017), whereas the government's health communications have been effective in raising awareness about the risk for COVID-19 (Wise et al., 2020). The understanding of the factors that shape risk perception is, thus, fundamental because it might help to identify those targets more in need of a risk re-appraisal and requiring an extra communicative effort.

Most of the previous evidence about risk perception for respiratory infectious diseases focused on sociodemographic and epidemiological factors; female gender, older age, poor health, and lower education have been related to higher perceived risk for COVID-19 (Casanova et al., 2020; Costa, 2020; Dolinski et al., 2020; González-Olmo et al., 2020; He et al., 2021). Living in most affected areas (Ibuka et al., 2010; Alqahtani et al., 2017) or with people with chronic diseases (He et al., 2021), knowing someone affected (Kim et al., 2015), professional exposure to the disease (Peres et al., 2020; He et al., 2021; Karasneh et al., 2021) and trust in stakeholders (Choi et al., 2017; Wang et al., 2018; Jang et al., 2020) increase the perceived threat for COVID-like diseases.

Only a minority of studies considered the psychological factors possibly affecting risk perception; those who were confident that they can cope with the disease reported a lower risk perception (Han et al., 2014; Choi et al., 2017; Commodari, 2017) whereas overall psychological distress was positively related to risk perception for respiratory infectious diseases (Barr et al., 2008). Also, anxiety—but not depressive symptoms—was positively associated with risk perception for COVID-19 (Pérez-Fuentes et al., 2020). Personality traits have been related to risk perception concerning several possible hazards, including those related to individuals' physical health (Sjöberg and Wåhlberg, 2002; Sjöberg, 2003; Chauvin et al., 2007). In Italy, risk perception for influenza pandemic was reported to be higher in those individuals who scored lower in “dynamicity,” and “imagination” and higher in “vulnerability” (i.e., feeling sad, guilty, worried) and “conscientiousness” (Commodari, 2017); also, empathy and imagination positively predicted the perceived risk for infectious diseases in general (Commodari et al., 2020). Concerning COVID-19, people who scored higher on agreeableness perceived lower risk (Rammstedt et al., 2021); conversely, higher emotionality predicted higher risk perception (Oljača et al., 2020). Higher neuroticism was associated with higher concerns (Aschwanden et al., 2021).

Furthermore, it is conceivable that the psychological dimensions related to how people face threatening and stressful situations might have a role in the perception of risk for COVID-19. The process of coping refers to the selection and execution of certain responses to overcome demanding circumstances (Lazarus, 1966). Dealing actively with the stressor and related emotions, that is an approach, active, coping, is generally considered more adaptive and effective than eluding the situation, i.e. an avoidant coping (Carver et al., 1989). Risk perception has been positively associated with the adoption of active coping strategies (Li et al., 2021), including emotion-focused, problem-focused and meaning-focused strategies (Krok and Zarzycka, 2020). Adaptive coping mediated and swapped the negative relationship between high risk perception for COVID-19 and low people's psychological well-being (Krok and Zarzycka, 2020); in turn, risk perception mediated the association between lower social support and higher adoption of active strategies to cope with COVID-19 (Li et al., 2021). Nevertheless, it is not clear how the adoption of less adaptive strategies (i.e., avoidant coping) may interplay with risk perception.

Also, fearful and stressful situations activate cognitive-affective schemas related to people's attachment (Bowlby, 1979). A secure attachment favors the development of self-worth and self-competence (Mikulincer and Shaver, 2019) and promotes the adoption of more adaptive problem-focused strategies (Simpson and Rholes, 2018). Therefore, attachment might modulate people's capability to cope with infectious outbreaks, shaping the perceived risk by affecting the perceived vulnerability and self-efficacy. Nevertheless, the possible relationship between risk perception and attachment dimensions has been relatively neglected in the literature.

Finally, the health-related locus of control might influence risk perception because it affects the perceived control over one's health, i.e., whether itis determined by internal or external causes. For instance, individuals who believe that their health mainly depends on their own choices, that is an internal locus of control, showed a more accurate perception of risk for HIV (Crisp and Barber, 1995) whereas those who think that their health is determined by external forces (i.e., an external locus of control) perceived higher vulnerability (Heaven et al., 1992). This might be true also for other infectious diseases, including COVID-19.

The aim of this investigation is two-fold. Primarily, extending the previous evidence about the possible predictors of risk perception for COVID-19 including both sociodemographic and epidemiological variables but focusing on several psychological dimensions. According to the literature background previously illustrated, we hypothesize that lower perceived risk might be related to higher self-efficacy and higher levels of extraversion, openness, emotional stability, and agreeableness dimensions of personality. Also, we hypothesize that individuals who adopt avoidant coping strategies and have an insecure—avoidant attachment might elude the stressor, perceiving lower risk. Conversely, we expect that more anxious and conscious individuals and those who have an insecure—anxious attachment and an external locus of control might perceive higher risk; likewise, we hypothesize that people relying on active coping strategies might be more focused and fully aware of the potential threat, perceiving higher risk.

Secondarily, we aim at investigating the relationship between the possible predictors of risk perception for COVID-19 and the adoption of preventive measures, considering the possible mediating role of risk perception. Indeed, we expect that higher risk perception will be associated to a higher adoption of preventive measures and that the demographic, epidemiological and psychological dimensions influencing the perceived risk will indirectly also affect people's behaviors.



METHOD


Participants

A total of 964 participants volunteered for this study. After removing few duplicated cases, 911 Italian participants were included in the analyses (mean age: 41.61 ± 13.73, age range: 18–82; 699 females, 76.7%; see Table 1). Most of the sample was living in Northern Italy (n = 794; 87.2%), attended at least high school (n = 305; 33.5%) or had a University or higher degree (n = 571; 62.7%), was in a relationship or married (n = 666; 73.1%). Inclusion criteria were being aged 18 or more and being Italian native speakers. The study was conducted in accordance with the ethical principles of the Declaration of Helsinki and was approved by the Ethical Committee of the IRCCS, Istituto Auxologico Italiano (Milan, Italy).


Table 1. Means, standard deviations, frequencies, percentages for all sociodemographic, epidemiological, and psychological variables, and their associations with Risk Perception (N = 911).

[image: Table 1]



Procedure

An on-line, cross-sectional survey was conducted between May and July 2020, which corresponded approximately with the end of the first lockdown in Italy and the progressive flattening of the epidemic curve. A snowball convenience sampling was adopted. The survey was distributed through institutional media, social networks, and authors' personal and professional contacts. Before filling up the questionnaire, participants gave their digital informed consent, declaring to be of legal age and to have read and to accept the privacy regulation. The battery of questionnaires was created using Google Forms (©Google). The participation was anonymous.



Measures

Sociodemographic and Epidemiological Information. Age, sex, education, place of living, employment status, family status, self-reported health status, presence of COVID-19 symptoms or diagnosis, exposure to people affected by COVID-19, degree of adherence and motivation to adopt preventive behaviors, and perceived adequacy of disease-related information were investigated through an ad-hoc questionnaire.

Risk Perception. A questionnaire used in a previous study on risk perception for avian influenza (Cui et al., 2017) was adapted for COVID-19. The original items were translated into Italian using a forward and backward translation procedure (Beaton et al., 2000). The questionnaire includes 8 items, rated on a 5-point Likert-type scale (1 = totally disagree; 5 = totally agree). Two items assess the perceived likelihood of getting sick, that is the personal Vulnerability and three items investigate the perceived harmfulness of COVID-19 for one's health, which is the disease Severity. The questionnaire was developed ad-hoc for the present study; an English version of this measure is reported in Supplementary Table 1.

Depressive Symptoms—Patients Health Questionnaire 9 (PHQ-9) (Mazzotti et al., 2003). This is a 9-item self-report measure of depressive symptomatology in the last two weeks. In the current study, the Cronbach's Alpha was good (α = 0.84).

Anxious Symptoms—General Anxiety Disorder Scale 7 (GAD-7) (Spitzer et al., 2006). This is a seven-item self-report measure of anxious symptoms in the last two weeks. In the current study, the Cronbach's Alpha was good (α = 0.89).

Perceived Self-Efficacy—General Self-efficacy Scale (GSE) (Sibilia et al., 1995). This is a 10-item self-report measure assessing a person's sense of personal competence to effectively manage stressful situations. In the current study, the Cronbach's Alpha was excellent (α = 0.90).

Attachment Dimensions—Experiences in Close Relationships 12 (ECR-12) (Brugnera et al., 2019). This is a 12-item self-report measure of two dimensions of attachment to romantic partners, namely attachment Avoidance (six items) and attachment Anxiety (sixitems). In this study, the Cronbach's alphas of the two subscales were good to excellent (α = 0.91 for attachment avoidance and α = 0.85 for attachment anxiety).

Personality Traits—Ten-Item Personality Inventory (TIPI) (Chiorri et al., 2015). This is a 10-item measure of five personality traits (namely Extroversion, Agreeableness, Conscientiousness, Emotional Stability, and Openness to experiences) according to the Big Five personality dimensions. In this study, the inter-item correlation coefficients were good (range: 0.18–0.44). Inter-item correlation coefficients in the range of 0.15–0.50 indicate good internal consistency of a scale (Clark and Watson, 1995).

Health-Related Coping Styles—Brief Coping Orientation to Problems Experienced (Brief-COPE) (Monzani et al., 2015). This is a 28-item measure designed to measure Avoidant and Approach (i.e., active) coping styles to health-related stressful life events. In this study, the Cronbach's alphas of the two subscales were fair to good (α = 0.64 for Avoidant and α = 0.80 for Approach).

Locus of Control—Health Locus of Control Scale (H-LoC) (Donizzetti and Petrillo, 2015). This is a 13-item self-report measure of the participants' perception to have direct or indirect control over their health, namely an internal or external locus of control. The H-LoC is composed of three subscales: Internal LoC (eight items), External LoC God (i.e., control is attributed to transcendental entities; two items), External LoC Others (control is attributed to others significant people; three items). In this study, the Cronbach's alphas of the three subscales were acceptable to good (α range: 0.71–0.87).



Statistical Analysis

An a-priori power analysis showed that, given an α value of 0.05 and a power (β) of 0.80, a sample size of 954 would have allowed detecting a small effect size (f2 = 0.02) for regression analysis with 15 predictors (i.e., the psychological IVs entered in the model; see below). Thus, our study was adequately powered. Data collected were initially analyzed using descriptive and univariate statistics, including means, standard deviations, frequencies, percentages, and Pearson's r correlation coefficients. As a preliminary analysis, the internal validity of the Risk Perception scale was evaluated through an Exploratory Factorial Analysis (EFA), whose details are provided in Supplementary Material. The EFA identified two components: Severity (three items) and Vulnerability (two items; see Supplementary Tables 2, 3 for all results). Both scales had good internal reliability (α of 0.89 for Severity; inter-item correlation of 0.38 for Vulnerability). In accordance with previous literature (De Zwart et al., 2007, 2009), the product of the Severity and Vulnerability was computed, obtaining a new scale called “Risk Perception,” which was used in all analyses.

To test our first hypothesis, a hierarchical multiple linear regression analysis was run to identify the significant predictors of Risk Perception. Our dependent variable (DV) was risk perception, while the independent variables (IVs) at block 1 were age, sex, having filled out the questionnaires before or after the lockdown, percentage of infected population in the living area above or below 1%, education (dichotomized as above or below high school), family status (dichotomized as single/divorced/widowed, or married/engaged), living with people at high risk, the perceived quality of physical status, having a chronic physical condition, having experienced COVID-like symptoms, swab outcome for a diagnosis of COVID-19, having had relatives/ close friends with a diagnosis of COVID-19, having experienced a COVID-related death among relatives/close friends, working in contact with COVID-19 patients, perceived adequacy of disease-related information, and the general trust in institutions for containing COVID-19 spread. Further, in Block 2 all the above-mentioned psychological dimensions (anxious and depressive symptoms, perceived self-efficacy, attachment dimensions, personality traits, health-related coping styles, and locus of control) were entered. This analytical approach allowed us to examine the predictive role of psychological dimensions over and above all other sociodemographic and epidemiological variables. As a measure of effect size, the partial correlation coefficient r for each IVs, and the adjusted percentage of explained variance (R2) for each block is reported; effect sizes were interpreted according to guidelines (Cohen, 1988). As regards the assumptions of multivariate analyses, no univariate outliers were identified. Several variables were transformed through square-root, log10, or reflect and inverse transformations to correct their non-normal distributions. The presence of multivariate outliers was evaluated and a total of four cases were identified, which were removed from both the regression and the path analysis (Tabachnick et al., 2007). Further, the assumption of multicollinearity was assessed by computing and examining both the Variance Inflation Factor (VIF) and Tolerance values. The presence of strong multicollinearity is suggested by values above 10 and below 0.1, respectively (Lin, 2008).

Finally, the mediating role of Risk Perception on the relationship between sociodemographic, epidemiological, and psychological predictors (the IVs) and the adoption of preventive measures (the DVs)—our secondary hypothesis—was tested through a path analysis with observed variables. Only those predictors that were significant in the regression analysis were entered as IVs. Parameter estimates were computed using a maximum likelihood estimation method, while an optimal model fit was evaluated using the following criteria: an RMSEA of 0.05 or less, an upper RMSEA's 90% CIs of 0.08 or less, a CFI, and a TLI of 0.95 or more, and a SRMR of 0.05 or less. The magnitude of path coefficients was interpreted according to Cohen's criteria (Cohen, 1988). Indirect (i.e., mediated) effects and their standard errors were further computed using a bootstrap procedure, saving parameter estimates drawn from 10,000 bootstrap samples. If the 95% confidence intervals (CI) of these estimates do not include zero, then the indirect (mediated) effect is statistically significant at the 0.05 level (Byrne, 2013). Analyses were performed using SPSS and AMOS version 26.0.




RESULTS

Descriptives of all sociodemographic, epidemiological and psychological variables and their zero-order correlations with risk perception are reported in Table 1. Correlations evidenced that those living with people at high risk, those who experienced COVID-like symptoms, those who had cases/deaths among friends or relatives, those who worked near/in contact with COVID-19 patients, individuals who adopted more often the preventive measures, those with higher levels of attachment anxiety, anxious and depressive symptoms, with an avoidant coping style and with an external health-related locus of control, reported higher levels of risk perception. On the contrary, men, those with a better self-reported physical health, with higher emotional stability and openness personality traits reported lower levels of risk perception. All effect sizes were trivial to small.

A table with zero-order correlations among all variables used in this study is provided in Supplementary Material (see Supplementary Table 4).


Predictors of Risk Perception

The significant predictors of Risk Perception were identified through a hierarchical multiple linear regression analysis. Results evidenced that at Block 1, sociodemographic and epidemiological variables contributed significantly to the regression model, F(16,847) = 6.537; p < 0.001 and accounted for 9.3% of the variation in the dependent variable. Introducing the psychological predictors (e.g., attachment insecurity, anxious and depressive symptoms) explained an additional 7.7% of variation in risk perception and this change in R2 was significant, Fchange(15,832) = 6.248; p < 0.001. In both Blocks, the assumption of multicollinearity was met (Block 1: Tolerance = 0.718–0.977; VIF = 1.024–1.393; Block 2: Tolerance = 0.338–0.950; VIF = 1.053–2.955).

Examining the significant predictors at Block 2, those who experienced COVID-related deaths among close friends or relatives, who were working near/in contact with COVID-19 patients, who have received adequate information about COVID-19, those with higher levels of attachment anxiety, anxious symptoms, and of a health-related external locus of control (others), experienced a higher risk perception, while controlling for all other variables in the model. On the contrary, those with higher levels of openness and attachment avoidance experienced lower levels of risk perception, over and above all other variables in the model. All effect sizes (partial r) were trivial to small (see Table 2 for all regression values).


Table 2. Unstandardized B, Standard Errors, Standardized Beta, t-values, p-values and partial r correlation coefficient of the sociodemographic, epidemiological and psychological predictors of Risk Perception, in the total sample of 907 Italian participants.

[image: Table 2]



Mediation Model

The mediating role of risk perception on the association between sociodemographic, epidemiological, and psychological predictors and the adoption of preventive measures was tested through a path analysis. Firstly, the mediation model had a good fit to the data: χ2 (15) = 17.914, p =0.267; RMSEA =0.015, 90% CIs (< 0.01, 0.04); CFI = 0.99; TLI =0.98; SRMR = 0.020. As evidenced in Supplementary Table 5, having experienced deaths among close friends or relatives, working near/in contact with COVID-19 patients, higher levels of external (others) health-related locus of control, of anxious symptoms, and attachment anxiety had a significant positive direct effect on risk perception. Further, openness had a significant negative direct effect on risk perception. As regards the direct paths on the variable “adoption of preventive measures,” risk perception and adequacy of information had significant and positive direct effects on the dependent variable, while external (others) health-related locus of control and attachment avoidance had significant, negative direct effects on it. All other direct paths were non-significant. Effect sizes (Beta) were trivial to small.

Bias-corrected bootstrapped tests of mediation evidenced that (others) health-related locus of control, anxious symptoms, attachment anxiety, working near/in contact with COVID-19 patients, and having experienced one or more deaths among close friends or relatives (due to COVID) had a significant, positive indirect effect on the adoption of preventive measures through risk perception, while openness had a significant indirect negative effect on the dependent variable (see Figure 1; Supplementary Table 6 for all effects, 95% CIs and p-values). All effect sizes were small. That is, attachment anxiety -for example- had an indirect effect on the adoption of preventive measures through a sequence of casual steps in which attachment anxiety increased risk perception, which in turn increased the adoption of preventive measures. The independent variables accounted for ~13.6% of the variance in risk perception, while the entire model accounted for 9.3% of the variance in the adoption of preventive measures.


[image: Figure 1]
FIGURE 1. Standardized direct paths of the mediation model (N = 907). Dashed blue lines (and blue parameters) represent the direct paths of all IVs on the dependent variable “Adoption of Preventive Measures.” Regarding indirect effects, the variables (others) health-related locus of control, anxious symptoms, attachment anxiety, working near/in contact with COVID-19 patients, and having experienced one or more deaths among close friends or relatives (due to COVID) had a significant, positive indirect effect on the adoption of preventive measures through risk perception, while openness had a significant indirect negative effect on the dependent variable (see Supplementary Table 6 for more information). H-LoC = Health-related Locus of Control scale; TIPI = Ten-Item Personality Inventory; GAD-7 = General Anxiety Disorder Scale–7; ECR-12 = Experiences in Close Relationships−12.





DISCUSSION

Risk perception for COVID-19 was investigated in a sample of 911 Italian adults, within the last weeks of the first national lockdown and the progressive flattening of the epidemic curve. Our first aim was to probe which sociodemographic, epidemiological, and especially psychological factors significantly predict risk perception.

Considering the possible sociodemographic and epidemiological predictors (weighted for the effect of psychological factors, i.e. in the Block 2 of regression analysis), the experience of deaths among relatives or close friends, working in contact with COVID-19 patients, and the perceived adequacy of the information received significantly predicted a higher risk perception. Experiencing the loss of significant others conceivably increases the perceived proximity of the threat, consequently, it possibly amplifies the perception of its dangerousness. Similarly, being in contact with people affected by COVID-19 likely increases the perceived exposure to the threat and, thus, the possibility of being infected; moreover, dealing with affected people gives a direct experience of COVID-19 potential harmfulness. These results are in line with the previous evidence (Kim et al., 2015; Alqahtani et al., 2017; Peres et al., 2020; He et al., 2021; Karasneh et al., 2021); conversely, experiencing COVID-19 symptoms and being diagnosed with COVID-19 did not influence risk perception. Nevertheless, very few participants reported COVID-19 symptoms and even fewer received a formal diagnosis, likely affecting the possibility to detect a significant relationship between these variables and risk perception.

Focusing on the perceived adequacy of the information received about COVID-19 symptoms, prognosis, and how to prevent the contagion, the more people believed to be well-informed, the more they perceived higher risk. Feeling confident about one's knowledge possibly encouraged people to “take it seriously,” perceiving higher risk. Similarly, relying on official sources of communication and being frequently exposed to disease-related information through the media have been related to higher risk perception for COVID-19 (Huynh, 2020; He et al., 2021; Karasneh et al., 2021). This is especially relevant to be acknowledged by stakeholders, who should try to promote the clearest and most coherent risk-communications.

According to the regression analysis (Block 2), none of the other sociodemographic and epidemiological variables influenced risk perception for COVID-19. This might be surprising since age (Bruine de Bruin, 2020; González-Olmo et al., 2020; He et al., 2021), gender (Dolinski et al., 2020; González-Olmo et al., 2020; Taghrir et al., 2020; He et al., 2021), education (Costa, 2020), living with vulnerable people (He et al., 2021), and the perceived health status (Casanova et al., 2020; Costa, 2020; González-Olmo et al., 2020) have been related to risk perception for COVID-19 in other studies. Nevertheless, preliminary correlational analyses showed that risk perception does increase among women, in those people who reported poor health or had chronic diseases, and among those living with vulnerable people or who experienced COVID-like symptoms; however, the effect of these variables was no more significant when considering simultaneously multiple possible predictors of risk perception, including the psychological factors. This suggests that variables other than sociodemographic/epidemiological factors may better explain part of the variance in risk perception. In this regard, only a minority of the studies showing a relationship between risk perception for COVID-19 and sociodemographic factors adopted a regression analysis approach (Bruine de Bruin, 2020; He et al., 2021), and none of them considered the possible interplay of psychological factors, except for anxiety and depressive symptoms (Bruine de Bruin, 2020).

Filling up the questionnaire during the lockdown and living in the most affected areas did not influence risk perception, suggesting that the risk appraisal was relatively stable in time and space. This result contrasts with previous findings on other respiratory infectious diseases (De Zwart et al., 2009; Ibuka et al., 2010; Alqahtani et al., 2017); however, the intense and persistent media coverage possibly contributed to level out people's perception across different regions and times. Finally, people's trust in institutions for managing the contagion was low on average, but not related to risk perception. Discordant results have been reported in the literature on this topic (Choi et al., 2017; Yang and Cho, 2017; Jang et al., 2020), thus, future studies might probe further this issue.

Considering the psychological predictors of risk perception, which was our main interest, no association between general self-efficacy and the perceived risk was reported. This result contrasts with our hypothesis and with the previous evidence of a negative association between general self-efficacy and risk perception for influenza pandemic in Italy (Commodari, 2017). However, our finding is in line with Kim and Kim's (2018), who reported no association between disease-related self-efficacy and risk perception for MERS. Furthermore, the COVID-19 pandemic is far more dramatic than previous infectious outbreaks; people may feel especially powerless despite their perceived personal resources, thus, the possible effect of perceived self-efficacy on risk perception might be dampened in a similar scenario.

As expected, high levels of anxiety predicted a higher perceived risk, but depressive symptoms did not. This observation matches with other recent findings on COVID-19 (Pérez-Fuentes et al., 2020), suggesting that anxiety and depression might have a dissimilar effect on the perceived threat. Anxious people might be more predisposed to overreact in the face of a pandemic since even in non-threatening situations they show excessive apprehension, worries, and they experience unjustified fear (American Psychiatric Association, 2013). Conversely, depressive symptoms include apathy, loss of interest in the self and others, and feeling of worthlessness (American Psychiatric Association, 2013); thus, a reduced focus on and awareness of the external world might soften the perceived relevance of the threat. Previous studies adopted a non-specific measure of psychological distress, merging anxious and depressive symptoms (Barr et al., 2008; Jacobs et al., 2010); thus, a dissimilar prevalence of either anxiety or depression in those samples might have influenced the results.

Our hypothesis concerning risk perception and personality dimensions was only partially supported. Our results showed that greater levels of openness predicted a reduced perception of risk, meaning that high levels of intellect, reflection, creativity, and imagination lowered the perceived risk. Greater creativity might favor figuring out several “way outs” and, possibly, more alternative optimistic future scenarios, thus reducing the perceived risk. This is in line with the record that more “imaginative” people perceived a lower risk for COVID-like diseases (Commodari, 2017; Commodari et al., 2020) but, contrary to expectations, none of the other personality dimensions was associate with risk perception. Heterogeneity in the assesment measures and the theoretical frameworks adopted in previous studies might explain incongruent findings. For instance, Rammstedt et al. (2021) found that risk perception was not uniformly related to all the facets of agreeableness since it was correlated mainly with the trust facet. However, the questionnaire we used did not allow such refined profiling of personality facets. Yet, research on the role of personality traits in perceiving the risk for COVID-like diseases is limited (Commodari, 2017; Commodari et al., 2020; Oljača et al., 2020; Rammstedt et al., 2021).

In contrast to our initial hypothesis, the adoption of—more effective—approach coping strategies rather than of the—less adaptive—avoidant ones did not have any effect on the perceived risk. However, participants must say how they usually react to health problems, but the present situation is extraordinary. Therefore, the strategies adopted to cope with the COVID-19 pandemic may differ from individuals' typical behaviors, at least partially; for instance, typical coping strategies might not be strictly related to risk perception for COVID-19 because people have been specifically instructed by authorities about how to face the outbreak.

On the other hand, as expected, an avoidant attachment was a significant, negative, predictor of risk perception, while anxious attachment was a positive predictor. In response to inconsistent and/or unresponsive caregivers during childhood, avoidant individuals have learnt how to be self-reliant, facing stressful situations by engaging in deactivating coping strategies aimed at denying the problem and suppressing negative thoughts and emotions (Pascuzzo et al., 2013). Consequently, they might deny the threat, feeling lower risk. Conversely, an anxious attachment is characterized by the adoption of emotion-focused or hyper-activating coping strategies. This behavior maintains the caregivers close but it sustains and even increases people's worries (Pascuzzo et al., 2013), who likely overreact. Furthermore, the functional role of attachment in driving people's behaviors may extend beyond the single individual. That is, individuals' attachment dimensions could influence the group's behavioral response, especially in the face of a potential threat (Ein-Dor et al., 2010, 2011). People with a high level of secure attachment have internalized an overall feeling of safety, they are self-confident, optimistic and they know how to engage in efficacious problem-solving. According to the Social Defense Theory—SDT (Ein-Dor et al., 2010), they keep calm, reassure and successfully coordinate the other members in demanding situations. However, this might not be enough when facing sudden and ambiguous threats. The SDT suggests that, when people are at risk, individuals with a high level of anxious and avoidant attachment might have a crucial—beneficial—role. Hypervigilance related to anxious attachment might favor the early detection of a potential threat; on the other hand, avoidant individuals who usually rely on quick, cold, fight-or-flight responses, might be more prone to identify efficacious solutions to protect themself, but possibly also the others (Ein-Dor et al., 2010). Therefore, the association observed between the level of anxious and avoidant attachment and risk perception might go beyond the single individual, influencing how closer people perceived the risk. This might be especially relevant when considering collective and pervasive threats that require a cooperative response, such as COVID-19.

Finally, and in line with our expectations, the more people believe that their health depends on inscrutable forces, such as fate and God, or on other people (i.e., they have an external locus of control) the more they perceive higher risk. In other words, they believe that their health is unrelated to their own choices, likely feeling no control over the contagion and, thus, perceiving higher risk.

Once the possible predictors of risk perception were detected, our second aim was to probe whether these factors also influence the adoption of preventive behaviors and, if so, whether their effect is mediated by the perceived risk. The mediation model showed that perceived risk and the (perceived) adequacy of the disease-related information received directly favored the adoption of preventive measures, whereas external (others) health-related locus of control and attachment avoidance directly reduced people's compliance with protective behaviors. In other words, it seems that being adequately informed about COVID-19 encourages people to comply with the containment measures, possibly because of a better understanding of the disease-related outcomes and of the rationale behind the actions adopted by the government. On the other hand, if people believe they cannot do anything on their own to avoid the contagion (because others determine their health), they might adopt a fatalistic approach, considering it pointless to engage in the recommended behaviors. Indeed, according to the learned helplessness theory, people exposed to uncontrollable events learn that outcomes do not depend on their responses, leading to the expectation that any response will be futile (Seligman, 1975). An external locus of control has been reported to favor this process (Cohen et al., 1976) and also to be associated with higher hopelessness, that is the tendency to have a negative and pessimistic vision of the future and lose motivation (Plahuta et al., 2002). Finally, as previously mentioned, people with an avoidant attachment tend to deny the relevance of problematic situations, therefore they may not be sufficiently motivated to protect themselves or others. Furthermore, our mediation model showed that some of those factors that do not directly influence the adoption of preventive measures indirectly affect people's compliance through their effect on the perceived risk. High levels of anxious symptoms, attachment anxiety, working in contact with COVID-19 patients, and the experience of deaths among significant others increased the perceived risk for COVID-19 that, in turn, leads to greater adoption of preventive measures. Conversely, a high level of openness reduces people's adherence to precautionary measures by lowering the perceived risk. Finally, it is worth noting that having high levels of external (others) health-related locus of control indirectly increases people's compliance with the preventive measure by increasing the perceived risk but, as previously mentioned, it directly discourages people's engagement in these behaviors. This and the above findings suggest that people's engagement in preventive behaviors is an intricate phenomenon, related to several, interplaying, factors. Risk perception seems to have a role; however, it is a complex domain itself. Indeed, when investigating the possible predictors of risk perception, the variables considered explained only a small percentage of the variance (i.e., 17%), thus, many other, neglected, factors possibly explain risk perception.

Concerning the possible limitations of our study, the adoption of an on-line survey may limit the coverage of the questionnaire, and especially it might have discouraged the recruitment of elders, people with low education, and of those who have no easy access to the Internet. Moreover, in our convenience sample the prevalence of certain sociodemographic features might not be balanced or representative of the Italian population. For instance, women and people with high education (i.e., a University degree or higher) were overrepresented (ISTAT, 2020) and most of the sample lived in Northern Italy, which was far more affected during the first wave of the pandemic. This approach might undermine the generalizability of our findings, but it allowed a timely evaluation of risk perception during the pandemic peak while guaranteeing social distancing. Another possible limit concerns the adoption of short -but psychometrically sounded- measures to evaluate complex phenomena, such as the ECR-12 for Attachment Insecurity and the TIPI for the Big Fives personality traits. However, brief measures were chosen to shorten an already length survey, reducing both fatigue and boredom and increasing participants' motivation to respond (Brugnera et al., 2019). Also, we adopted a cross-sectional design, which is inherent to the object of the investigation, but prevents the identification of causal effects among the variables considered (Kazdin, 2021). At least, the statistical approach used weights the possible effect of each variable by the simultaneous effect of all the other variables, which is especially valuable when considering multidimensional and complex phenomena such as risk perception. Finally, this study focused on the Italian population, but risk perception for COVID-19 and its determinants might differ across countries and cultures (De Zwart et al., 2007, 2009; Cho and Lee, 2015).

To conclude, our findings show that risk perception for COVID-19 is a complex phenomenon, and several determinants can be identified including sociodemographic and epidemiological factors, but also psychological variables. Indeed, our findings preliminary show that certain psychological dimensions, such as attachment, personality traits, and locus of control influence the perception of risk, which in turn affects the adoption of preventive behaviors. Nonetheless, the investigation of the psychological determinants of risk perception for infectious respiratory diseases has been quite neglected. Thus, future studies should further investigate this issue, taking into consideration the simultaneous and intricate interplay of multiple variables. Furthermore, our results showed that psychological factors also modulate the adherence to preventive behaviors, not only through their effect on risk perception but also with a direct effect.

Indeed, a comprehensive understanding of the determinants of risk perception is essential to modulate the perceived risk and, consequently, to favor optimal adherence to preventive behaviors. Our results may help policymakers in focusing the available, and usually limited, resources on those targets most likely to have biased risk perceptions. Also, they may contribute to the identification of the dimensions on which to leverage. Overall, our findings suggest that people who easily worry, emotionally overreact, and feel powerless, are more prone to perceive high risk. This possibly favor their engagement in preventive behaviors, at least to a certain extent; however, it is well-known that experiencing too intense fear and psychological distress may be paralyzing and promote dysfunctional behaviors, especially when you feel no control over the situation. Accordingly, these people may benefit of prompt reassurance and adequate psychological support to lower, and manage, the excessive emotional arousal. Also, they may take advantage of clear and easy-to-follow behavioral guidelines, promoting their empowerment, self-confidence and, eventually, adherence. On the contrary, less anxious individuals, who are more emotionally disengaged, reflective and open to—possibly adverse—experience seem to perceive low risk and to be less motivated to engage in precautionary measures. Concrete and plausible examples that they can be affected and, possibly, severely harmed might favor a functional risk re-appraisal and proper compliance.

This is true for COVID-19, but this knowledge might also be useful to face possible future pandemics. Therefore, our findings may be taken into high consideration by stakeholders who are responsible for promoting a truthful perception of risk and proper compliance with precautionary measures. Ultimately, better management of similar scenarios might contribute reducing the psychological distress and relational issues associated with infectious outbreaks and quarantine (Brooks et al., 2020; Ferrucci et al., 2020; Panzeri et al., 2020).
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Health information sources and the level of trust in a particular source may influence the subsequent adoption of advocated health behaviors. Information source preference and levels of trust are also likely to be influenced by sociodemographic (culture, age, gender) variables. Understanding these source-trust-behavior relationships across various national and cultural contexts is integral to improved health messaging. The present study identified the sources most frequently consulted to obtain information about COVID-19 during the pandemic's early stages in the United Arab Emirates (UAE). The study quantified levels of trust across an array of information sources, factoring in sociodemographic variables. Finally, the study explored the relationship between sociodemographic variables, levels of trust in information sources, and the adoption of COVID-19 related protective behaviors. Participants (n = 1585) were recruited during the first 2 weeks of April 2020 via announcements in the UAE media and through email networks. All participants completed a web-based survey presented in English or Arabic, as preferred. The most frequently consulted information sources were websites (health information websites), social media, government communications, and family and friends. The sources rated most trustworthy were: personal physicians, health care professionals, and government communications. There were differences in the use of sources and levels of trust according to age, gender, and education. The levels of trust in sources of information were associated with the adoption of protective behaviors, significantly so for citizens of the UAE. These findings may help inform the improvement of pandemic–related health messaging in multicultural contexts.

Keywords: trust, protective health behaviors, sources of information, COVID-19, health, UAE


INTRODUCTION

The outbreak of the novel coronavirus disease (COVID-19) started in Wuhan, China, in the latter months of 2019, quickly spreading to other countries. The pathological presentation of COVID19 shared similarities with of MERS (Middle Eastern respiratory syndrome) and SARS (Severe Acute Respiratory Syndrome), including potentially fatal respiratory problems (Xu et al., 2020). In addition to a shortage in ventilators, inadequate enforcement of preventive measures, an absence of initial coordination among infected regions, and the unique communicability of COVID19 (long incubation period and high transmission rate) all contributed to the 2020 global pandemic (Peeri et al., 2020). Health authorities were charged with disseminating accurate information on protective behaviors to the general population to limit the spread of the disease. Hence, public health agencies in many countries, including the United Arab Emirates (UAE), encouraged personal protective measures (i.e., wearing masks and hand hygiene) along with interpersonal (i.e., social distancing), and internationally focused actions (i.e., travel restrictions) (Khosravi, 2020). However, some of these measures are difficult to enforce, especially when compliance is difficult to monitor (i.e., handwashing or sanitizing in private). Furthermore, as fear of contagion and generally anxiety spreads, so too do misconceptions about the virus and its transmission. Such misinformation can impact compliance with health-seeking and protective behaviors (Geldsetzer, 2020). The spread of misinformation can generate confusion, hinder public trust, and influence health-related behaviors. Within such a context ensuring accurate information becomes a paramount public health challenge (Limaye et al., 2020).

How emerging health information is selected, processed and evaluated during a pandemic will be influenced by numerous, potentially inter-related, factors. Such variables are likely to include the individuals' daily life circumstances, past experiences, culture, psychological risk orientations, traditions regarding health practices, reasoning strategies, and levels of trust in information sources (e.g., government vs. peers) (Vaughan and Tinker, 2009; Llewellyn, 2020). Studies conducted during previous pandemics identified numerous psychosocial variables potentially influential to the link between health information and engagement in protective behaviors. One factor that stood out as an essential predictor of such behaviors was level of trust in the source of health information (Liao et al., 2010; Bults et al., 2011; Blair et al., 2017). Higher levels of trust were associated with an increase in the probability of adoption of preventive measures, and mediated the relationship between information exposure and health behaviors.

Understanding levels of trust and protective behaviors in different socio-cultural contexts–the UAE included–is important, as findings from one society might not be applicable in another. For instance, collectivist cultural values, family size/structure, and governance systems might all influence the choice of information source, levels of trust, and protective health behaviors. Although far from homogeneous, UAE society has been characterized as being rooted in relatively collectivist values (Hofstede, 2001). Such collectivism can be expressed as a strong sense of familial and tribal interdependence. Such extended kinship (Qabeela) bonds remain relatively strong in the UAE (Al-Khazi, 2008) weekly (Friday) gatherings of the extended family are an expected routine for many citizens (Bristol-Rhys, 2010). Such cherished traditions and social norms might make it harder to adapt to the social/physical distancing requirements. Collectivist values are also commonly associated with living in larger family groups. Larger groups of people living in the same residence might accelerate the spread of the disease. Past research has found that household occupancy levels (people per house) were among the most important variables in predicting regional influenza epidemic severity (House and Keeling, 2009). More populous households had a greater likelihood of being infected and experienced higher internal transmission rates. This is based on the idea that, a larger number of household members increases the risk that one of them might bring the infection into the home, and more people under one roof is likely to mean a greater number of contacts. As a potential protective factor, collectivism is also associated with valuing group harmony and fitting in Hofstede (2001). Therefore, once social distancing becomes the norm, there is increased social pressure to obey the rules. This phenomenon has been referred to as the stringent norms hypothesis (Heinrichs et al., 2006).

Another factor that might impact trust and health behaviors during a pandemic is the nature of the nation's leadership and administration (e.g., Monarchy, Democracy, Autocracy). The UAE's system of governance, for example, facilitated a reasonably rapid response to the crisis. The Supreme Council, the top policy-making body in the UAE, has both legislative and executive powers (Embassy of the United Arab Emirates, 2020). Such powers ensure that the Supreme Council can plan and ratify federal laws rapidly when required, as was the case during the current pandemic.

For the above socio-cultural and demographic reasons, and due to the lack of previous regional research on this topic, a focus on the UAE could help shape future national pandemic preparedness plans and perhaps also inform those of neighboring Arab Gulf states. Socio-cultural context is an important factor to consider when exploring the determinants of health protective behaviors.


Health Protective Behavior

During a pandemic, health protective behaviors can be categorized as preventive, avoidant, and management orientated (Bish and Michie, 2010). Preventive behaviors involve handwashing, sanitation, and mask-wearing. Avoidant behaviors include social distancing, avoiding crowded settings, and complying with quarantine and curfew measures. Management behavior consists of seeking medical advice from health professionals.

Studies from previous infectious disease outbreaks have identified several demographic and psychological factors associated with an increase in the adoption of protective behaviors. For instance, older and more educated individuals and women reported higher rates of compliance with hygiene practices and protective behaviors, compared to their younger, less educated, male counterparts (Agüero et al., 2011; Tooher et al., 2013; Moran and Del Valle, 2016). With regard to psychological determinants, again, researchers found that levels of trust in sources of health information was particularly important, along with the perceived risk of infection (Blair et al., 2017) and the perceived severity of symptoms (Tang and Wong, 2003; Agüero et al., 2011; Cairns et al., 2013; Tooher et al., 2013; Moran and Del Valle, 2016). In a recent review on public perception of a pandemic, Khosravi argued that the public perception of the pandemic, and the severity of the disease, facilitated feelings of vulnerability, which predicted a higher likelihood of adopting preventive measures (Khosravi, 2020). However, the focus of the paper was restricted to levels of trust targeted to sources of information among residents of the UAE, as well as type and amount of information sought; psychological variables linked to the illness impact such as perceived severity and perceived risk of the illness were considered beyond the scope of the article.



Trust in Information Sources

The importance of trust as a predictor of protective behavior during disease outbreaks has been well-documented (Smith, 2006; Cairns et al., 2013; Fischhoff et al., 2018). For example, during the Ebola outbreak in Africa, researchers found that trust in authorities was positively associated with adherence to social distancing guidelines and seeking medical care in clinics in Liberia (Morse et al., 2016) and with vaccination compliance in the Congo (Blair et al., 2017). Similarly, recent research during the COVID-19 outbreak has pointed to the importance of trust as an enhancer of compliance with protective measures; in Australia, trust in health care professionals and scientists was associated with greater engagement in protective behaviors (Faasse and Newby, 2020).

Balog-Way and McComas suggested that transparency and the government's alignment with scientific experts were important for building trust during a pandemic (Balog-Way and McComas, 2020). These authors added that transparency was beneficial when people understood the risks and uncertainties of the outbreak (Birchall, 2011). Similarly, Khosravi reported that trust in the government to convey uncensored information also contributed to increased protective and preventive behaviors (Khosravi, 2020).



Demographics and Trust in Sources of Information

Demographic variables such as age, income, and gender may influence online health-seeking behaviors (Rowley et al., 2017). Moreover, there is evidence that young and highly educated individuals tend to use and trust web-based information sources more often than older individuals. This may be due to young college-educated individuals having greater online information literacy and being better able to judge credibility cues more effectively (Liao and Fu, 2012; Rowley et al., 2017). Research also suggested that older (60+) individuals place less trust in internet sources compared to their middle-aged counter-parts, ranking internet and television as their least trusted information sources, followed by newspapers, friends and relatives, while their most trusted sources were health experts (e.g., pharmacists) (Le et al., 2014). The debate on gender differences is ongoing, with some studies suggesting that women trust online sources more than men, whereas other studies reveal no gender differences (Rowley et al., 2017).

As for the influence of culture, a cross-cultural study conducted in metropolitan cities of the US, Hong Kong, and South Korea revealed that individuals from these populations had high levels of trust in social media with HongKongers holding the highest levels of trust (Lin et al., 2016). Moreover, in a similar study comparing the same three groups, Song et al. found a significantly higher degree of trust for experience-based health knowledge (found in social network sites and blogs) in HongKongers and Koreans vs. Americans (Song et al., 2016). Furthermore, HongKongers and Koreans searched for experience-based knowledge as a source of health information more often than Americans.

In summary, past research has demonstrated that age, gender, education, and cultural differences can impact health behaviors and are associated with varying levels of trust in different information sources. Given the importance of information in managing pandemics, understanding the health information consumption habits of the population becomes particularly during such outbreaks. Although the COVID-19 pandemic is still ongoing at the time of writing, it is essential to understand how the perceived trustworthiness of information sources might influence the adoption of personal and interpersonal protective measures among the general public. An enriched understanding of such dynamics across various national and socio-cultural contexts can help inform pandemic-related health-messaging strategies. As such, the present study had the following aims: (1) To identify the sources (e.g., government, social media, mass media, interpersonal sources) most frequently consulted to obtain information about COVID-19 in the UAE, and the level of trust in those sources. (2) To examine the relationship between levels of trust in various information sources and the adoption of COVID-19 related protective behaviors.




MATERIALS AND METHODS


Participants and Procedures

Participants (n = 1585) were recruited in April 2020 via announcements in the UAE media and through the email networks of UAE's National Program for Happiness and Wellbeing [National Programme for Happiness and Wellbeing (NPHW), 2020]. Additionally, the NPHW disseminated a link via their social media accounts on Twitter and Instagram. Under the direction of the Minister of State for Happiness, the NPHW also has a network of “happiness officers” scattered across more than 60 federal institutions, from universities to the police force; these happiness officers were also charged with dissemination of the study link via email blasts across their respective organizations. Inclusion criteria were (1) for participants to be residents of the UAE and (2) aged 18 years and above. The survey was written in English and translated (using the back-translation technique) to Arabic. The sample was not representative of the whole UAE, but did reflect many of its constituents. The mean age for the sample was 31.94 (SD = 11.59). Females made up 83.6% of the sample, and the two most populated emirates/city-states represented, Abu Dhabi and Dubai, accounted for 43.2 and 24.5% of the sample, respectively. The majority (65%) of the sample were citizens of the UAE (Emiratis). Datasets are available upon request.



Ethics and Survey

An online survey was disseminated in early April 2020. Ethical approval was given by Zayed University Institutional and Review Board (R201213) and Ministry of Health and Prevention Research Ethics Committee (MOHAP/DXB-REC/ MMM/No. 49/2020). The survey included an online consent form–where participants had to click and agree to proceed—socio-demographic questions, sources of information, and level of trust in obtaining information about COVID-19, as well as the adoption of protective behaviors to reduce the risk of infection All questions in the present study were adopted, with permission, from previous research focused on this topic, specifically Shevlin et al. (2020). The items on trust in information sources used in the present study, and in Shevlin et al., were based on a review of the previous relevant literature. The same measures were also used by Murphy et al. (2021).



Sociodemographic Variables

The sociodemographic characteristics included age, gender, education, and citizenship. Age was measured as a continuous variable. For the group comparison analysis, some of the variables were recoded. Age was recoded into four groups (18–24) (25–34) (35–44) (+45). Education was recoded into two groups (1 from primary to high school and 2 college/university). Citizenship was recoded as (1) UAE citizen (2) Non-UAE citizen.



Sources of Information and Level of Trust

Two questions assessed the amount of information obtained from several sources and the level of trust in those sources: How much information about COVID-19 have you obtained from each of these sources? [ranging on a four-point Likert scale None (1) A little (2) Some (3) A lot (4)], and How much do you trust the information from each of these sources? (using the same Likert scale). The sources of information included were newspapers, TV, radio, websites, social media, personal doctors, other health care professionals, Government sources, and family and friends. Higher scores indicate a higher amount of information obtained and higher levels of trust in that source.



Protective Behavior for COVID-19

A composite score of protective behavior for COVID-19 was computed by adding the variables measuring behaviors such as wearing a mask, respiratory etiquette, disinfecting surfaces, washing hands, and using sanitizer. These five behaviors were selected as they are part of the WHO's recommendations for limiting the spread of COVID-19 (World Health Organization, 2021). Responses to the protective behavior items were as follows: 1 (no) 2 (occasionally) and 3 (regularly).



Statistical Analysis

Descriptive and non-parametric analyses for ordinal data (Wilcoxon, Mann-Whitney, and Kruskal-Wallis tests) were used to probe the use of sources of information and trust tabulated by socioeconomic variables. The choice of non-parametric tests (i.e., Wilcoxon and Mann-Whitney) also addressed the limitation of the sample, unequal group size and unmet parametric assumptions (Field, 2018). For paired comparisons, Wilcoxon test was used. An ordinal regression analysis was carried out to probe the predictive value of the level of trust in sources of information and citizenship in predicting the adoption of protective behavior, after controlling for age, gender, and education (covariates). Considering that residents and citizens of the UAE come from different cultural backgrounds, which may affect the adoption of protective behaviors, citizenship was added as a predictor in the model. The dependent variable (adoption of protective behaviors) was ordinal with three response categories. The predictor variables, level of trust in different sources of information, were recoded into dummy variables (yes/no) and checked for multicollinearity. The proportional odds assumption was tested with the parallel lines test [χ2(117) = 131.64, p = 0.168]. All statistical analyses were performed with IBM SPSS Statistics, version 26 (Armonk. IBM Corp, 2017). Results were considered statistically significant for p ≤ 0.05. For each group comparisons tests post hoc power calculations were performed using Gpower 3.1 (Faul et al., 2007). For a medium effect size at p < 0.05, the achieved power was 99%.




RESULTS

To identify the sources of information mostly frequently sought, and corresponding levels of trust, a descriptive analysis was used. This was also broken down by demographic variables (Figure 1). The most frequently consulted sources of information were social media, websites, government sources, and family and friends. The sources considered more trustworthy were government sources, personal doctors, other health care professionals, and TV. Differences between the amount of information obtained from the sources and the level of trust were tested using a Wilcoxon test for paired samples. There was a significant difference between the amount of information obtained from all the different sources and the level of trust in those sources (Figure 1). Participants mentioned frequent use of websites (W = 44664, p < 0.001, social media (W = 24293, p < 0.001) and family and friends (W = 55612, p < 0.001), but with low levels of trust. Conversely, participants reported seeking less information from newspapers (W = 437947.5, p < 0.001), TV (W = 256424, p < 0.001), radio (W = 437054, p < 0.001), personal doctors (W = 730874, p < 0.001), health care professionals (W = 473959, p < 0.001), and the government (W = 152369, p < 0.001), however, in these sources they expressed a higher level of trust.
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FIGURE 1. Amount of information obtained from different sources and level of trust.



Differences According to Sociodemographic Variables
 
Gender

There were statistically significant differences according to the U Mann-Whitney test between males and females on the mean ranks of information obtained from newspapers (U = 146759.0; p < 0.001), radio (U = 158906.0; p = 0.043), social media (U = 148937.5; p < 0.000), health care professionals (U = 149416.0; p = 0.006), government sources (U = 151038.5; p = 0.004), and family and friends (U = 131796.0; p < 0.001), as well as in the level of trust in TV (U = 151404.0; p = 0.007) and social media (U = 148899.5; p = 0.002). Females obtained more information than males, except for newspapers and radio sources, and reported higher levels of trust in TV and social media than males (Tables 1, 2).


Table 1. Differences in sources of information among sociodemographic variables.
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Table 2. Differences in level of trust in sources of information among sociodemographic variables.
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Age

There were significant differences according to the Kruskal-Wallis test by age group (original variable recoded in four groups) on the amount of information obtained from newspapers [H(3) = 128.04; p < 0.001], TV [H(3) = 29.79; p < 0.001], Radio [H(3) = 65.01; p < 0.000], social media [H(3) = 129.54; p < 0.001], personal doctors [H(3) = 52.15; p < 0.001], other health care professionals [H(3) = 9.97; p = 0.019] government [H(3) = 37.62; p < 0.001] and family and friends [H(3) = 145.48; p = 0.000]. Younger groups of participants obtained fewer amounts of information from newspapers, TV, radio, and personal doctors than the older groups. Younger groups used significantly more social media, government sources, and family and friends' sources compared to older groups (Table 1). Concerning levels of trust, younger groups reported higher levels of trust in newspapers [H(3) = 36.51; p < 0.001], TV [H(3) = 20.25; p < 0.001], websites [H(3) = 12.39; p = 0.006], social media [H(3) = 14.07; p = 0.003], health care professionals [H(3) = 7.87; p = 0.049], government [H(3) = 65.94; p = 0.000], and less trust in family and friends [H(3) = 20.42; p = 0.000], in comparison with older groups (Table 2).



Education

There were also differences in the levels of trust and amount of information obtained from different sources based on participants' level of education. For analysis purposes, the original variable was recoded into two levels (1–primary to high school) and (2–college/university). The Mann-Whitney test showed significant differences in all sources of information, except for websites. Participants with higher levels of education (university diploma and postgraduates) reported obtaining more information from newspapers (U = 198666.5; p < 0.001), TV (U = 231629.0; p = 0.045), radio (U = 230049.5, p < 0.001), and personal doctors (U = 240746.0; p < 0.001) and fewer amounts of information from social media (U = 197370.5; p < 0.001), government sources (U = 236652.0; p < 0.001), and family and friends (U = 200250.0; p < 0.001) (Table 1). Concerning trust, participants with higher levels of education (university diploma and postgraduates) reported lower levels of trust in newspapers (U = 214188.5; p < 0.001), TV (U = 218202.0; p < 0.001), social media (U = 230729.5; p = 0.012), personal doctors (U = 225926.0; p = 0.006), other health care professionals (U = 228099.5; p = 0.003), government sources (U = 209959.0; p < 0.001), and higher levels of trust in websites (U = 233264.5, p = 0.050) and family and friends (U = 231688.0; p < 0.001) (Table 2).



Citizenship

For citizenship, according to the Mann-Whitney test, significant differences were found in the amount of information obtained from newspapers, radio, personal doctors, social media, government, and family and friends. Local citizens obtained more information from social media (U = 244163.5; p < 0.001), government (U = 236652.0; p < 0.001), and family and friends (U = 200250.0; p < 0.001) (Table 1) than their non-citizen (expatriate) counterparts. For levels of trust, significant differences were found in newspapers, TV, websites, social media, government, and family and friends. Local citizens reported higher levels of trust in newspapers (U = 261544.0; p = 0.033), TV (U = 246828.5; p < 0.001), social media (U = 244163.5; p < 0.001) and government (U = 231265.5; p < 0.001), and lower levels of trust in websites (U = 261496.0; p = 0.026) and family and friends (U = 240445.0; p < 0.001), compared to non-UAE citizens (Table 2).



Predictors of Protective Behaviors

To determine whether levels of trust in sources of information were predictors of the adoption of protective behaviors for COVID-19, an ordinal regression model was used. The level of trust in sources of information, and the citizenship of residents (UAE vs. Non-UAE) were used as predictors of the probability of adopting protective behavior for COVID-19, after controlling for age, gender, and education (two groups). Results showed that an increase in the level of education (from high school to university level) was associated with an increase in the odds of adopting protective behavior for COVID-19 [OR = 1.56 (95% CI, 1.292–1.880), Wald χ2(1) = 21.604, p < 0.000]. Participants with higher education were 56% more likely to adopt preventive behaviors. No significant effect of gender as a covariate was found. Trust in information from social media and government sources increased the probability of adopting protective behaviors to prevent infection [OR = 1.23 (95%CI, 1.020–1.488), Wald χ2(1) = 4.702, p < 0.03]; [OR = 1.38 (95%CI, 1.113–1.702), Wald χ2(1) = 8.733, p = 0.003], respectively. Participants who trusted social media and government sources were 23 and 38%, (respectively) more likely to adopt protective behaviors to reduce the risk of infection from COVID-19 than those who did not trust these sources. Being a citizen of the UAE reduced the probability of adopting protective behavior for COVID-19 [OR = 0.81 (95%CI, 0.666–0.991), Wald χ2(1) = 4.180, p < 0.041]. UAE citizens were 19% less likely to adopt protective behaviors to reduce the risk of infection from Covid-19 (Table 3).


Table 3. Estimates, standard-errors, significance, odd ratio, and 95% confidence intervals for the ordinal regression model.
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DISCUSSION

The present study had two main aims. The first was to identify the sources most frequently used for COVID-19 information in the UAE and assess the levels of trust in those information sources. The second aim was to examine the relationship between levels of trust in particular information sources and the adoption of protective behaviors. Significant differences were found across age groups, educational levels and between genders for the amount of information obtained from specific sources, and in the levels of trust placed in those sources. Furthermore, high levels of trust in social media and government communications, as well as participants' citizenship (UAE vs. Non-UAE citizens), positively predicted the adoption of protective behaviors after controlling for the effects of age, gender, and education.

Consistent with previous research, the present study found that the most consulted sources of information for COVID19 varied by sociodemographic variables. Women obtained more information from social media, health care professionals, government communications, family, and friends compared to men. Women also reported higher levels of trust in social media and TV than men. Concerning age, younger adults obtained less information from traditional media (i.e., newspapers, TV, radio) and more from social media, government communications, and family and friends compared to the older groups. Education level was also associated with the use of sources of information, as well as the level of trust in those sources. Specifically, participants with higher levels of education reported obtaining more information from mass media and health care professionals, and less from social media, government, family, and friends. Surprisingly, individuals with more education reported higher levels of trust in family and friends compared to government, doctors and healthcare professionals. Perhaps the role of culture and collectivistic values was influential here, with familial trust being an essential ingredient in fostering group harmony. The specific role of cultural values merits further investigation in the context of COVID-19 and the UAE.

Interestingly, the most frequently consulted sources of information were not necessarily perceived as the most trustworthy ones, which is in line with several recent studies that also reported paradoxical and counter-intuitive relationships between information source, trust and protective behavior (Le et al., 2014; Lin et al., 2016). One COVID-19 related study highlighted a “trust paradox,” in which a high level of public trust in the government, and concomitant low levels of perceived risk, resulted in low compliance with the government's risk management measures. This brought to light the challenges in explaining the discrepancy between trust and the use of information from different sources. It calls for further reflection on how psychological variables such as perceived risk, and perceived severity of the illness, influence public trust and compliance with protective behaviors (Wong and Jensen, 2020). The present study did not assess severity perceptions, and this is discussed further in the limitations section.

Trust in social media and government were significant predictors of the adoption of protective behaviors. This finding was consistent with a previous study showing that trust in formal sources of information (government/media) about influenza (H1N1) was associated with higher reported hand hygiene (Bults et al., 2011). This finding was also in line with previous studies during the Ebola outbreak in Africa, showing that trust in governmental authorities positively predicted the adherence to social distance guidelines, seeking medical care, and getting vaccinated (Liao et al., 2010; Agüero et al., 2011). In this regard the current findings are aligned with past literature showing that trust plays an essential role in fostering high levels of concordance with recommended health measures (Vaughan and Tinker, 2009; Khosravi, 2020). The present study also found that citizenship status was associated with adopting protective behaviors. UAE citizens were less likely to adopt protective behavior for COVID-19 than Non-UAE citizens. This is hard to explain, but perhaps, family structure, a strong sense of familial interdependence among citizens might have made it harder to adapt to the social/physical distancing requirements. Furthermore, cultural activities, such as gatherings and greeting behavior can be difficult to alter and individuals may not readily avoid them, reducing the adoption of protective behaviors (Bruns et al., 2020). Another possibility is that non-citizens have more to lose by falling foul of the authorities. The sanctions for non-compliance might pose a greater threat to the livelihood of individuals with employment-related residence visas. Possible interventions should address cultural beliefs and assumptions to ensure that communication of information about protective behaviors is culturally appropriate.

Trust in social media and its association with the adoption of protective behavior may be attributed to how resources such as Facebook, Twitter, Instagram, Google+, and other social tools have created innovative opportunities to transmit and exchange health-related knowledge (Murphy et al., 2021). According to the Cambridge English dictionary (Cambridge International Dictionary of English, 1995), social media also known as participative media, refers to web-based applications that enable users to create and share content and participate in social networking, typically by responding to each other's content. For example, people can easily share information from different sources through social media, including scientific findings and government information. These platforms enabled people to compare the messages given by various sources and draw their individual conclusions on them, which might in turn influence their level of trust in the information source. Future studies could investigate further the specific online sources consulted, especially given the proliferation of smartphones and a myriad social media channel.

With regard to the relationship between trust in government communications and the adoption of protective behaviors reported in the study, partnerships formed between UAE government and several health care providers may have played a role here. Furthermore, the nature of the nation's leadership and administration may impact positively on trust and health behaviors during a pandemic. Previous research suggested that when governmental entities collaborated with health care providers in providing information about the risks of a pandemic and the benefits of compliance with protective actions, they were more effective in controlling the spread of the disease (World Health Organization, 2021). Future research should address how an interdisciplinary trust model could provide guidance on how to translate trust into a protective behavior.

The present study has several important limitations. The cross-sectional nature did not allow us to investigate changes in behavior over time. An opportunistic, non-representative sample of the UAE population cannot be considered representative and there are several constituents notably absent e.g., manual laborers. Most of the participants in the study were females between 18 and 34 years of age. Another limitation is that we did not differentiate between websites and newspapers that could be accessed online, these categories are possibly conflated for some respondents. Furthermore, trust and credibility were considered as similar aspects of the same concept, even though the two terms are not always seen as interchangeable. Some authors consider these terms as interchangeable and synonymous while others believe they are distinct (Sbaffi and Rowley, 2017). Sbaffi et al. reviewed the different views on trust, and when reported credibility to be subjective to the individual and not reflective of the actual accuracy and veracity of a content. In addition, Corritore et al. (2003) discussed different levels of trust needed to be assessed to determine which information could be translated into action. Had this paper split the concept of trust into different levels or distinguished between credibility and trust maybe a clearer understanding of the paradox would have emerged as to why some participants trusted certain sources of information but sought others more often. Moreover, psychosocial variables such as risk perception and perceived severity of the illness were not included in the study. Risk and severity may influence the perception of vulnerability and how individuals trust sources of health information to adopt protective behavior; hence these variables ought to be included in future research within this population. Despite these limitations, the present study contributed to a deeper understanding of the role of sources of information and trust in predicting the adoption of protective behavior for COVID-19 in the UAE context.

In summary, the results of this study suggest that health messaging during a pandemic may benefit from using various communication channels, while simultaneously adapting message content based on the sociodemographic status of the individuals most likely to utilize and or trust a given source/channel. While further research is required, these findings have practical implications and could help improve and refine pandemic–related health communications in highly multicultural societies such as the UAE.
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The present study monitored changes in beliefs about the coronavirus disease 2019 (COVID-19) pandemic, depressive symptoms, and preventive motives between the first and second waves in South Korea using an online survey administered to 1,144 individuals nationally representative for age, gender, and areas of residence. While participants correctly updated their beliefs about the worsening pandemic situations, the perceived importance of social distancing did not change, and their motives to follow prevention measures shifted toward compulsory rather than voluntary motives. This inconsistency appeared to be mediated by depressive symptoms, such that negative belief changes followed by increased depressive symptoms were associated with the decreased perceived importance of social distancing and decreased voluntary motives. Our data highlights the importance of psychological responses to the dynamically evolving pandemic situations in promoting preventive behaviors.
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INTRODUCTION

In December 2019, an outbreak of pneumonia-like acute respiratory syndrome was reported in Wuhan, China, which was found to be caused by a novel coronavirus (SARS-CoV-2) (Zhou et al., 2020a,b). This coronavirus disease 2019 (COVID-19) rapidly spread around the world, and the World Health Organization (WHO) declared the COVID-19 a pandemic on March 11, 2020 (World Health Organization, 2020). At the beginning of the pandemic, there was no available vaccine or identified treatment. Therefore, government officials of many countries emphasized the importance of various non-pharmacological prevention measures, such as social distancing ranging from simple advice to limit contact with others to the total lockdown of the cities and travel restrictions (Chinazzi et al., 2020). Even though vaccines are now available in many countries, it is still considered important to elicit voluntary public cooperation for both vaccination and non-pharmacological prevention measures, including social distancing. It is very unfortunate that even with extensive efforts of government officials on enforcing these prevention measures, most of the countries have been facing non-cooperation of the public (Ryu et al., 2020; Nivette et al., 2021; Wang et al., 2021). Given that the COVID-19 is predicted to be a long-lasting endemic (Hunter, 2020), encouraging individuals to follow the prevention measures still remains a critical challenge across the world.

Besides the effectiveness of social distancing policy, serious concerns have been raised about the negative psychological impacts of the policy, which may induce increased loneliness and other negative effects, including feeling depressed (Brooks et al., 2020; Fiorillo and Gorwood, 2020; Liang et al., 2020; Matias et al., 2020; Torales et al., 2020; da Silva et al., 2021). Enforced social distancing (or prolonged isolation) may influence the affective states and mental health of individuals and alter their motives to follow government policies for preventing the disease. Reduced public cooperation could be a major risk factor for preventing the disease (Kissler et al., 2020; Prem et al., 2020). Thus far, it remains unexamined whether and to what extent the psychological responses of the individual to the constantly evolving COVID-19 situation are related to individuals' intention and motives to follow the prevention measures.

Here, we examined changes in belief about the pandemic, depressive symptoms, and intention and motives to follow social distancing policy during the drastic changing state of the pandemic between the first (between April 14 and 20, 2020; Time 1) and second (between May 21 and 28, 2020; Time 2) waves in South Korea (Figure 1A; see Supplementary Materials for the COVID-19 pandemic situations in South Korea at the time of research). The clear distinction between the two waves offers an ideal condition to test how individuals react to dynamic changes of the pandemic situation. Given this unique circumstance, we conducted an online survey with a nationally representative sample of South Korean participants for age, sex, and region (N = 1,144; Supplementary Figure 1). Data were collected at two time points: one at the decreasing phase of the first wave (Time 1) and another at the increasing phase of the second wave (Time 2). At both time points, we measured the belief of participants about the state of the pandemic (i.e., the temporal distance from the beginning of the pandemic, likelihood of being infected), affective states (i.e., self-reported depressive symptoms), behavioral intention (i.e., the importance of social distancing), preventive behaviors (i.e., frequency of going out, number of people they have met, and average tendency to carry out preventive behaviors), motives (i.e., the reasons of following prevention policies), and other control variables (i.e., demographic information).
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FIGURE 1. The number of daily new cases of the COVID-19 pandemic in South Korea and the belief changes of individuals between the two time points. (A) The number of daily new confirmed cases of the COVID-19 pandemic reflects objective changes in the epidemic status in South Korea. Major news events about the pandemic are labeled. Note that all events relevant to the COVID-19 pandemic before May 6 are positive, whereas those after the date turned negative. Red bars indicate two time periods of data collection: the Time 1 data was collected during the declining phase of the first wave (between April 14 and 20; Time 1 slope = −0.91), and the Time 2 data was collected at the beginning of a second wave (between May 21 and 28; Time 2 slope = 0.73). The numbers of new cases were comparable between the two time points. The gray line indicates seven-day moving averages of the number of new cases. (B) At Time 2, people believed that South Korea is further from the end of the pandemic than they expected at Time 1 (temporal distance from the beginning of the COVID-19 pandemic at Time 1 = 64.16 ± 18.58; and at Time 2 = 60.62 ± 18.46). Such a change of belief was specific to South Korea. Participants believed that other countries were getting closer to the end of the pandemic at Time 2 than Time 1 (Time 1 = 43.08 ± 21.89, Time 2 = 49.09 ± 20.83). (C) The belief of individuals about likelihood of themselves being infected increased significantly at Time 2, compared with Time 1 [Time 1 = 25.78 ± 20.83, Time 2 = 29.81 ± 21.41; t(1143) = −6.42, P = 2.02e-10]. Error bars indicate 95% confidence intervals. ***P < 0.001.


Previously, it was shown from experimental studies that the affective responses of the individuals reflect the unexpectedness of the outcomes they experience (Rutledge et al., 2014). Unexpected negative outcomes can be experienced as threatening or uncontrollable, which amplify negative affect and psychological reactance (Brehm and Brehm, 1981; Fogarty, 1997; Crawford et al., 2002; Rosenberg and Siegel, 2018). Based on these previous studies, we hypothesized that negative changes in beliefs about the COVID-19 pandemic situation (believing that the pandemic got worse) would negatively influence the affective states of individuals and decrease their compliance with the prevention measures. Specifically, we predicted that an optimistic expectation from the end of the first wave (i.e., believing that local spreading of the COVID-19 pandemic will end soon) would result in negative prediction error (i.e., change in belief) and subsequent negative affective responses (i.e., increase in depressive symptoms) at the beginning of the second wave, which in turn would reduce voluntary motives and behavioral intention (i.e., the importance of social distancing) to comply with prevention measures recommended by the government.



MATERIALS AND METHODS


Participants

We recruited a sample of 1,500 participants representing the South Korean population in cooperation with a panel-based research agency, Invight (http://www.invight.co.kr). To secure sufficient numbers of participants representing age (20s including 19, 30s, 40s, 50s, and above 60s), sex (male and female), and area of residence (eight provinces including geographically close metropolitan cities), we aimed for a final sample size of 1,000. Therefore, considering ~70% retention rate, we started with a sample size of 1,500 at Time 1. The first data were collected between April 14 and 20, 2020, on which the first wave was on the wane. The second data were collected between May 21 and 28, 2020, at the beginning of the second wave (Figure 1A). A total of 1,144 participants responded to the survey at Time 2 (76% retention rate). Only the participants who completed both surveys (N = 1,144; male/female = 583/561, age = 45.04 ± 13.33) were included in the final data analyses (Supplementary Figure 1, Supplementary Tables 1, 2). The research protocol was approved by the Institutional Review Boards of Ulsan National Institute of Science and Technology (UNISTIRB-20-17-C), and all participants electronically provided informed consent.



Survey Questions Overview

All the questions were in Korean and accessible online via computers. At each data collection, participants answered a series of questions about their beliefs, affective states, behavioral intention, preventive behaviors, and motives related to the ongoing COVID-19 pandemic.


Beliefs: State of the COVID-19 Pandemic

To measure the perception of individuals about the current state of the COVID-19 pandemic (Figure 1B), we asked the following question (Figure 1B):

• How close do you think South Korea is to the complete end of the COVID-19 pandemic? (0% = beginning, 100% = complete end)

• How close do you think other foreign countries are to the complete end of the COVID-19 pandemic? (0% = beginning, 100% = complete end)

We expected that answers to these questions would reflect the perceptions of participants about the severity of the pandemic within the country and outside the country, respectively.



Behavioral Intention: the Importance of Social Distancing

To measure the belief about the importance of social distancing, we asked participants the following question (Figure 2E):

• How important do you think is social distancing? (0% = not important at all, 100% = absolutely important)
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FIGURE 2. Changes of behavioral intention and motives to follow prevention measures between the two time points. We compared the self-reported behavioral intention and motives of participants. (A) Average voluntary motives to follow prevention measures did not change (Time 1 = 5.90 ± 1.02, Time 2 = 5.87 ± 1.01), whereas (B) average compulsory motives increased at Time 2 compared with Time 1 (Time 1 = 3.63 ± 1.78, Time 2 = 3.91 ± 1.75). (C) Average number of times people went out increased at Time 2 than Time 1 (Time 1 = 3.58 ± 2.59, Time 2 = 4.25 ± 2.61), and so did (D) average number of others they met during the past week (Time 1 = 10.79 ± 14.32, Time 2 = 14.19 ± 17.84). (E) On the contrary, average perceived importance of social distancing remained the same between the two time points (Time 1 = 86.39 ± 16.02, Time 2 = 85.87 ± 16.34). Error bars indicate 95% confidence intervals. ***P < 0.001.


We expected this question to capture the behavioral intention of participants to practice social distancing regardless of the government officials enforcing the policy.



Preventive Behaviors: Average Tendency to Carry Out Preventive Behaviors

Participants were asked to self-report their average tendency to follow preventive behaviors (e.g., washing hands and wearing face masks) during two months before Time 1 and Time 2. Participants reported how frequently they followed each preventive behavior listed below in a seven-point Likert scale (1 = never, 7 = very frequently):

For the past 2 months, even if I did not have any symptoms of sickness,

• I washed my hands or used hand sanitizer whenever I went to work or came back home.

• I covered my mouth and nose with sleeves whenever I coughed or sneezed.

• I did not touch my eyes, nose, or mouth before washing my hands.

• I wore a face mask whenever I visited a medical institution (e.g., hospital, drug stores).

• I wore a face mask whenever I went out.

• I refrained myself from visiting crowded places.

• I avoided meeting people who had symptoms such as high fever or respiratory illness.

• I refrained myself from going out or visiting other cities.

Note that the list above is the preventive behaviors recommended by the South Korean government and, therefore, should be familiar to most of our participants. We also provided an option of “Not applicable” for the cases where participants did not face a certain situation [e.g., people who never visited a medical intuition could choose “Not applicable” instead of selecting “never (1)”]. For the mediation analyses (described below), we formed a composite score by averaging answers to all eight questions, except those that were not applicable. Three individuals who responded “Not applicable” to all eight questions were excluded from the mediation analyses, where the preventive behavior of individuals was included as a predictor or a moderator.



Motives: Voluntary and Compulsory Motives Underlying Compliance With Prevention Measures

To examine participants' motives for compliance with the prevention measures recommended by the government (e.g., keeping distance from others and wearing face masks), we asked the following nine questions (Figures 2A,B):

I followed the prevention measures against coronavirus recommended by the government because

• I know that anyone can get infected based on the public information about infectees.

• I am concerned that I may get infected.

• I am concerned that my family members may get infected.

• I am concerned that my friends and acquaintances may get infected.

• I am concerned of broader viral spreading in South Korea.

• I am concerned that my action may negatively affect the groups which I am part of (e.g., workplace, school, or religious group).

• I am concerned of the pandemic becoming more serious than the current status.

• I am afraid of being subject to legal penalties.

• I am afraid that other people may blame my actions when all information is shared by contact tracing.

The first seven items are relevant to viral infection and voluntary motives, and the last two are associated with being forced by law or social sanction. Participants responded on a seven-point Likert scale to indicate the extent to which each question correctly describes why they followed prevention measures (1 = definitely not; 7 = definitely). For the mediation analyses (described below), we created two composite scores; an average of the first seven ratings is defined as “voluntary motive,” and an average of the last two ratings is defined as “compulsory motive.”



Depression Symptoms

We asked participants to report the degree to which they were experiencing depressive symptoms at each time point, using the Korean version of the Zung Self-Rating Depression Scale (SDS) questionnaire (Lee, 1995). The validated Korean translation (Zung, 1965) consists of 20 items where participants are asked to rate how each item applies to them at the time of testing in a four-point scale: a little of the time, some of the time, a good part of the time, and most of the time. Values of 1, 2, 3, and 4 are assigned to these responses, respectively, when the question is worded negatively. The questions that are worded positively were inversely coded. Sum of the assigned values to all 20 questions (raw SDS score) measures depressive symptoms, with its scores ranging from a minimum score of 20 to a maximum possible score of 80. We used the raw SDS scores to measure the self-reported severity of depressive symptoms.



Other Measures

In addition, we included the likelihood of viral infection (Supplementary Figure 2), direct measures of violating behaviors against social distancing, and basic demographic information (age, sex, and area of residence). See Supplementary text for details about the questions we used. See Supplementary Figures 9, 10 for correlations among the major variables-of-interest.




Mediation Analyses

To test whether the effect of belief about the pandemic on behavioral intention is mediated by the affective states of individuals, we analyzed the mediation models using the PROCESS for SPSS macro (model 8 and model 4 therein) (Hayes, 2017). For each subject, four components were entered into the model (model 8; see Figure 3): an initial predictor, a mediator, an outcome, and a moderator that may moderate the relationship between predictor and mediator, and the relationship between predictor and outcome. Perceived change in the COVID-19 pandemic state of South Korea between Time 1 and Time 2 (updates in “Beliefs”) was set as a predictor, change in self-reported severity of depressive symptoms (i.e., affective states) was set as a mediator, and change in the perceived importance of social distancing (“Behavioral intention”) was set as an outcome. We hypothesized negative impacts on the outcome variable to be larger for individuals who experienced larger changes in their beliefs. Moreover, we expected that participants who followed prevention measures more diligently during the first phase of the pandemic would be disappointed more (because they had reasons to expect positive consequences) and thus would show more exaggerated negative impacts (e.g., reducing behavioral intention). Based on this additional hypothesis, the individual tendency for preventive behavior at Time 1 (“Preventive behaviors”) was used as a moderator. In addition, age and sex were entered as covariates to control for potential confounding effects. The significance of the direct and indirect effects was estimated using the bootstrapping method (5,000 bootstrapping samples, alpha level = 0.05). All continuous measures were Z-scored before being entered into the model. Furthermore, we used “model 4” of the PROCESS macro, which examines mediation effects without a moderator, to examine the robustness of each mediation effect (i.e., state → depression → importance, and preventive behavior → depression → importance; see Supplementary Figure 3).
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FIGURE 3. Changes in depressive symptoms mediated the inconsistency between belief about the COVID-19 pandemic state and the perceived importance of social distancing. To examine the moderated mediation effect of depressive symptoms, we set belief about the COVID-19 pandemic state (negative score for Time 2—Time 1 indicates “pandemic got worse”) as a predictor, the average tendency of individuals to follow preventive behaviors (e.g., wearing masks) as a moderator and perceived importance of social distancing as an outcome variable. Change in depressive symptoms between Times 1 and 2 was significantly associated with a change in belief about the COVID-19 pandemic state negatively (a1: t = −2.40, P = 0.016) and with an average tendency to follow preventive behavior before Time 1 positively (a2: t = 2.39, P = 0.017; path not depicted). An increase in the severity of depressive symptoms was associated with a decrease in the perceived importance of social distancing (b1: t = −3.39, P = 0.00072). After adjusting for the mediation effect of change in depressive symptoms, the direct effects of belief change (c1': t = 3.56, P = 0.00038) and average tendency to follow preventive behavior (c2': t = −1.99, P = 0.047; path not depicted) on the perceived importance of social distancing was still significant. Moderated mediation effects of the two predictors (i.e., the interaction between the state of the pandemic and average preventive behavior) on change in depressive symptoms (a3: t = −0.87, P = 0.93) and change in the perceived importance of social distancing (c3': t = −1.73, P = 0.083) were not significant. Black and gray arrows indicate significant and non-significant associations between the components, respectively. *P < 0.05, ***P < 0.001; CI: 95% bootstrap confidence interval for each of the standardized beta estimates.


We further examined whether the depressive symptoms of individuals also mediate the relationship between change in the perceived state of the pandemic and compulsory vs. voluntary motives to comply with prevention measures. All model specifics were set the same except that an outcome variable was replaced to the change in compulsory vs. voluntary motives from the change in the importance of social distancing. Based on previous studies about the importance of voluntary motives in facilitating highly sustained cooperation (Ryan and Deci, 2000; Cerasoli et al., 2014), we first set the compulsory relative individuals to voluntary motives as the outcome of interest (see Figure 4A; Supplementary Figure 4). Then, to expand our understanding of which motives were more heavily influenced by the belief change and depressive symptoms, we examined two separate mediation models, one with voluntary motives (see Figure 4B; Supplementary Figure 7) and the other with compulsory motives included as an outcome variable (see Supplementary Figures 5, 6).
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FIGURE 4. Changes in depressive symptoms mediated the inconsistency between belief about the COVID-19 pandemic state and voluntary motives to follow prevention measures. (A) To examine the moderated mediation effect of change in depressive symptoms, we set to change in belief about the COVID-19 pandemic state (negative score for Time 2—Time 1 indicates “pandemic got worse”) as a predictor, the average tendency of individuals to follow preventive behaviors (e.g., wearing masks) as a moderator, and compulsory vs. voluntary motives to follow prevention measures as an outcome variable. Change in depressive symptoms between Time 1 and Time 2 was significantly associated with both change in belief about the COVID-19 pandemic state (a1: t = −2.40, P = 0.016) and average tendency to follow preventive behavior before Time 1 (a2: t = 2.38, P = 0.017; path not depicted). Individuals with increased depressive symptoms showed greater increase in compulsory than voluntary motives [compulsory(Time 2)—voluntary(Time 2)]—[compulsory(Time 1)—voluntary(Time 1)] (b1: t = 3.66, P = 0.00026). After adjusting for the mediation effect of the depressive symptoms of individuals, the direct effects from the belief change and preventive behavior to the motivational change were not significant (c1': t = −0.25, P = 0.80, c2': t = 0.31, P = 0.76; c2' path not depicted). Nevertheless, the interaction between the belief change and the average tendency to follow preventive behavior on the motivational change was significant (c3': t = 2.32, P = 0.021). (B) Particularly, individuals with increased depressive symptoms showed a greater decrease in voluntary motives (b1: t = −3.72, P = 0.00021). After adjusting for the mediation effect of the depressive symptoms of individuals, the direct effects of the belief change (c1': t = 4.88, P < 0.000010) and average tendency to follow preventive behavior (c2': t = −3.48, P = 0.00051; path not depicted) were both significant. The interaction effect between the two predictors on the changes of voluntary motives was significant (c3': t = −3.29, P = 0.0011) but was not significant on the change in depressive symptoms (a3: t = −0.087, P = 0.93). Black and gray arrows indicate significant and non-significant associations between the components, respectively. *P < 0.05, **P < 0.005, ***P < 0.001; CI: 95% bootstrap confidence interval for each of the standardized beta estimates.


To illustrate the interaction effect of the state of the pandemic and average preventive behavior in explaining the change of voluntary preventive motives, we analyzed the data from participants in the top 10% and bottom 10% in their average preventive behavior (Supplementary Figure 8). We calculated correlations between the beliefs of individuals about the state of the pandemic and the voluntary motives of the two groups.



Trend Analyses

We used a two-sample t-test to compare whether objective states of the COVID-19 pandemic (i.e., number of new cases) changed between Time 1 and Time 2 data collection. Linear regression analyses were used to estimate the trends of viral transmission in South Korea, which confirmed that participants experienced a decreasing trend at Time 1 and an increasing trend at Time 2. The belief about the pandemic, behavioral intentions and motives, and depressive symptom severity was measured at each time point of data collection. Paired t-tests were used to test whether each measure changed between two time points. All statistical tests were two-tailed with an alpha level of 0.05 unless noted otherwise. SPSS software was used for the mediation analyses, and MATLAB R2019b was used for all the rest of the statistical tests.




RESULTS


Individuals Update Their Beliefs About the COVID-19 Pandemic Following the Actual Change of the Pandemic State

We first examined the perception of the current pandemic state. Specifically, participants estimated how close they think it is to the end of the pandemic (0% = initial outbreak, 100% = end of the pandemic; see “Beliefs” in Materials and methods). Participants reported that the COVID-19 situation of Time 2 was at an earlier stage than that of Time 1 [Paired t-test, t(1, 143) = 5.31, P = 1.33e-07; Figure 1B], showing that they updated their belief following the objective information. Such a change in belief was specific to the COVID-19 pandemic state in South Korea. Participants responded that the pandemic situation of other countries were proceeding toward later stage at Time 2 compared with Time 1 [t(1143) = −7.76, P = 1.87e-14; Figure 1B]. Considering the comparable numbers of new cases at the two time points in South Korea, these results suggest that participants are sensitive to temporal trends of the pandemic and that they pay more attention to domestic situations than to foreign situations.

Such a belief about the state of the pandemic was significantly correlated with the concerns of individuals about being infected (see Materials and methods; Supplementary Figure 2). Particularly, both at Time 1 and Time 2, participants who believed South Korea to be further from the end of the pandemic (higher score indicates the belief of individuals that the pandemic is getting closer to the end) reported a higher risk of themselves being infected (Time 1: Pearson's correlation, r = −0.18, P = 8.79e-10; Time 2: r = −0.13, P = 1.76e-05; Figure 1C; Supplementary Figure 2). In other words, participants who perceived the situation severer believed that they were more likely to be infected. Based on this correlation between the perceived risk of getting infected and the COVID-19 pandemic state, one might expect that individuals would show greater compliance with prevention measures at Time 2 with the severer pandemic situation and higher risk of infection than Time 1. However, this was not the case, as shown in the following section.



Voluntary Motives and Behavioral Intention to Follow Prevention Measures Diminished at a Second Wave

Using the measures of voluntary and compulsory motives (see “Motives” in Materials and Methods), we examined whether the motives of the individuals changed between Time 1 and Time 2. Mean ratings for voluntary motives did not change [Paired t-test, t(1, 143) = 1.02, P = 0.31; Figure 2A], whereas mean ratings for compulsory motives increased from Time 1 to Time 2 [t(1, 143) = −5.22, P = 2.18e-07; Figure 2B]. These results suggest the possibility that individuals become more dependent on compulsory motives as the COVID-19 situation lasts longer.

Consistent with the relative reduction of voluntary motives, participants reported a higher frequency of violating behaviors against social distancing at Time 2 than Time 1 (see Supplementary Material). Compared with Time 1, participants reported at Time 2 that they went out more often during the past week [Paired t-test, t(1, 125) = −8.23, P = 5.06e-16; Figure 2C] and met more people during the past week [t(1, 118) = −6.44, P = 1.73e-10; Figure 2D]. Similarly, the perceived importance of social distancing did not reflect the increased severity of the pandemic situation (or the belief update). The ratings for importance of social distancing (see “Behavioral intention” in Materials and Methods) remained the same on average [t(1143) = 1.03, P = 0.31; Figure 2E].

The following section further investigated the mismatch between the change in beliefs and the change in behavioral intention. Here, we included the importance of social distancing as a measure of behavioral intention. This was because the direct preventive behaviors were confounded with the essential needs for leaving the house (and meeting other people) (e.g., going to work or visiting doctors) and could be susceptible to changes in local policies and social atmosphere.

Instead of including the direct measures in the mediation models, we performed correlation analysis to confirm that the importance of social distancing was associated with actual behaviors. As we expected, the importance of social distancing was significantly correlated with both the number of people participants met (Pearson's correlation r = −0.082, P = 0.0015) and the number of times they went out (r = −0.078, P = 0.0025; a negative correlation indicates consistency between measures) at Time 1. Yet, these correlations became non-significant at Time 2 (number of people: r = −0.030, P = 0.31; number of times: r = −0.044, P = 0.14), suggesting that the direct behavioral measures could be unstable across time. On the contrary, the importance of social distancing at Time 1 was significantly correlated with the average self-reported tendency to carry out preventive behaviors measured at Time 2 (the average tendency of individuals during the past 2 months from the time of the report; r = 0.27, P = 2.19e-20). This result indicates that our measure of behavioral intention at Time 1 is partly associated with the subsequently measured preventive behavior of individuals.



Negative Belief Update Decreased Voluntary Motives and Behavioral Intention to Follow Prevention Measures via Depressive Symptoms

Our findings so far demonstrate that participants were responsive to the dynamically changing state of the COVID-19 pandemic. On the contrary, observed changes in their behavioral intention conflicted with how they updated their beliefs. In other words, participants who perceived the state of pandemic severer (further from the end) at Time 2 than Time 1 considered social distancing less important (r = 0.20, P = 3.76e-12; see Supplementary Figure 10). To address this mismatch, we examined the mediating role of the affective states of individuals. We conducted mediation analyses (Preacher and Hayes, 2004, 2008) with the perceived change of the COVID-19 pandemic state (Beliefs) as a predictor, the average preventive behavior of individuals during the past 2 months at Time 1 (Preventive behaviors) as a moderator, change in the importance rating for social distancing (Behavioral intention) as an outcome variable, change in depressive symptoms as a mediator, and sex and age as control variables (Figure 3; Supplementary Figure 3). Both direct (c1', Figure 3; Supplementary Figure 3) and indirect effects ([image: image]b1, Figure 3; Supplementary Figure 3) were significant, indicating that the depressive symptom of individuals changes indeed mediated the relationship between their belief about the pandemic and their behavioral intention. Particularly, individuals who perceived the COVID-19 situation as severer at Time 2 compared with Time 1 reported greater depressive symptoms at Time 2 compared with Time 1, and individuals who experienced severer depressive symptoms at Time 2 than at Time 1 regarded social distancing as less important at Time 2 than at Time 1.

Notably, a similar relationship was found among the belief update, depressive symptoms, and motives to comply with prevention measures (Motives). The same mediation model with the relative contribution of compulsory vs. voluntary motives as a dependent variable revealed a significant indirect effect (Figure 4A). Particularly, participants who perceived the COVID-19 pandemic severer at Time 2 than at Time 1 became more dependent on compulsory than voluntary motives, and increased depressive symptoms mediated this relationship (Figure 4A; Supplementary Figure 4). Separate examination of the changes in voluntary (Figure 4B; Supplementary Figure 7) and compulsory (Supplementary Figures 5, 6) motives revealed that the increase in the relative contribution of compulsory vs. voluntary motives was mainly resulted from the relative decrease in voluntary motives. Consistent with previous findings on the relationship between affective states and voluntary motives (Isen and Reeve, 2005), individuals who became more depressed at Time 2 reported diminished voluntary motives for preventive behaviors. We also found a significant moderation effect of the preventive behavior of individuals on the association between their beliefs and voluntary motives (Supplementary Figure 8), which supports our hypothesis that individuals who had reasons for positive expectations (by complying with preventive behaviors) receive a larger impact from the unexpected negative outcomes (the pandemic getting worse).




DISCUSSION

Our data showed that individuals updated their beliefs following the continuously evolving COVID-19 situation. They correctly perceived the increasing phase of the second wave severer than the declining phase of the first wave. However, inconsistent with their beliefs, the perceived importance of social distancing did not increase, and motives to follow prevention measures shifted toward compulsory rather than voluntary motives. This finding suggests that the reduced compliance with government policies witnessed worldwide might not be due to inaccurate beliefs about the pandemic. Instead, such mismatch among belief, behavioral intention, and motives to comply with prevention measures seems to be mediated by changes in affective states in response to the worsening of the pandemic situation contrary to the expectations of individuals.

Under uncertain situations like the current COVID-19 pandemic, individuals constantly make predictions about future events and compare them with reality in order to update knowledge about the dynamically changing environment (Montague and Berns, 2002; O'doherty et al., 2003; Seymour et al., 2004; Behrens et al., 2007). Prediction errors (i.e., the difference between the expectation and observation) enable individuals to update their beliefs and adapt to the environment while being accompanied by affective experiences. For instance, positive and negative prediction errors involve positive and negative emotions, respectively (Villano et al., 2020). Our data support that individuals who experienced greater negative prediction error (i.e., greater change in belief) showed stronger affective responses (i.e., more depressed). This suggests that, in addition to the high level of stress from social isolation and fear of being infected (Arora et al., 2020; Brooks et al., 2020; Torales et al., 2020), the change of pandemic state in a negative direction and the corresponding change in individual belief can have negative impacts to mental health, even in the countries where relatively lower epidemic statistics are reported.

Another possible explanation could be that our findings reflect the psychological reactance against the uncontrollable COVID-19 situation of individuals. According to psychological reactance theory (Brehm and Brehm, 1981; Fogarty, 1997; Crawford et al., 2002; Rosenberg and Siegel, 2018), a situation that threatens or eliminates freedom induces negative effects and motivates people to restore their autonomy by engaging in forbidden or restricted behaviors. In line with this view, a recent study showed a “fatalism effect” that the information of experts experimentally manipulated to induce negative expectation error about the COVID-19 situation (e.g., higher risk of viral transmission than expected) decreased the intention to perform preventive behavior (Akesson et al., 2020; Jimenez et al., 2020). Consistently, the current study suggests that negative change in belief about the pandemic followed by negative affect results in a significant reduction of voluntary motives to comply with government policies. Given that voluntary than compulsory motivation is more efficient in facilitating and maintaining public cooperation (Ryan and Deci, 2000; Cerasoli et al., 2014), our findings highlight the importance of psychological factors that health agencies and government should consider when implementing preventive policies.

With the recent understanding of the COVID-19 pandemic acknowledging asymptomatic viral transmissions (around 45% of all cases) (Oran and Topol, 2020) and predicting a long-lasting endemic (Hunter, 2020), practicing personal prevention measures, including social distancing, seems to be consistently an important way to control the pandemic given the shortage of vaccines and the persistent threats of new variants of COVID-19 (Callaway, 2021; Moore and Offit, 2021). Such a restrictive range of control led government officials to come up with extra layers of enforced policies (e.g., South Korea launched a five-level social distancing scheme). This is worrisome because public cooperation enforced by external control is known to be more fragile than that by intrinsic motivation (Ryan and Deci, 2000; Cerasoli et al., 2014). An alarming result from the current study is that negative effect resulting from negative belief update reduced behavioral intention and voluntary motives to follow prevention measures. This implies that a prolonged pandemic situation combined with governmental norm enforcement may have triggered negative effects and reactance, followed by reduced voluntary motives, which would require more compulsory regulations. This chain of psychological responses should be carefully considered when government officials apply regulations (Arora et al., 2020).

There are a few limitations in the current study. First, it should be noted that the relationships between the variables in our mediation models are correlational. Although we hypothesized and tested the possibility where updates in the belief of individuals about the state of the pandemic precede other affective responses and intention changes, alternative causal relationships may exist as well. For example, depression might have yielded negative belief updates (the pandemic got worse), or stronger enforced compulsory motives might have made individuals even more depressed. Thus, causal directions should be interpreted with caution. Second, other possibilities may explain why individuals showed changes in their affective states, behavioral intentions, and motives. For example, individuals may feel powerless and experience learned helplessness when adhering to social distancing during the first wave yet got to experience a second wave (Khan et al., 2021). There is also a potential of psychological habituation (Ziferstein, 1967) at work, such that individuals became familiar with the situation and reported relatively less voluntary motives accordingly. These accounts, including the psychological reactance theory, are not mutually exclusive and cannot be ruled out in the current study design. Third, we cannot rule out the existence of ceiling effect in measuring the perceived importance of social distancing. The absence of changes in the perceived importance of social distancing between two time points could be partially due to the fact that individuals already perceived social distancing as highly important at Time 1 (mean = 86.39, STD = 16.02, range = [3–100]) and thus there might have been no room for a further increase at Time 2. Fourth, behavioral measures which we collected might be confounded with the changes in official policy for prevention measures. Although our ex-post analysis showed that the numbers of new cases were comparable between two time points, we cannot rule out potential impacts of policy changes that were only applied to particular regions with new outbreaks of cluster infections since May 6, 2020. Fifth, and lastly, there is a possibility that participants might have had insufficient evidence to increase preventive behaviors at Time 2 because they expected even severer pandemic situations. However, our data showed that, despite the comparable number of daily new cases, participants perceived Time 2 as a severer pandemic state than Time 1. This direction of change in subjective severity suggests that individuals are sensitive to the trend of change. Thus, it is unlikely that the diminished preventive intention and voluntary motives of individuals were due to insufficient evidence.

Nevertheless, our results suggest that psychological factors, including the affective and motivational states, should be considered in making policies to deal with the pandemic. For example, government officials might need to minimize uncertainty about the current pandemic status by planning efficient contact tracing and testing methods (Fiore et al., 2021) so that citizens could establish correct beliefs. At the same time, to promote voluntary cooperation from the people, we stress the risk of premature relaxation of prevention policies or overly optimistic information because the unexpectedly disappointing outcome may set off public resistance. Indeed, the COVID-19 pandemic status in South Korea worsened even further than the peak of the first wave (Bae, 2020). These implications could be extended to vaccination policies or a more general domain of public health policies. To sum up, our findings call attention to the importance of understanding psychological responses to the COVID-19 situation in devising policies to promote intrinsically motivated cooperation of the public for keeping their physical and mental health, and at last, to overcome the pandemic.
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The present research investigated a backfiring effect of social interaction on well-being and general confidence in Western populations during the COVID-19 pandemic. Across two studies, we observed that stronger self-other connectedness and frequent social communication with others during the first few weeks into the quarantine period were associated with worsened well-being and decreased general confidence. In Study 1 (n = 331), we showed that people who reported higher social connectedness and more frequent social interaction experienced declined well-being. In Study 2 (n = 327), we replicated the backfiring effect and showed that those who engaged in frequent social interaction, especially in COVID-19 related conversations, reported decreased general confidence, which mediated the accelerating effect of social interaction on panic buying. Overall, our findings indicated that frequent social interaction under a highly novel and uncertain crisis can relate to negative consequences on mental health and behavior.
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INTRODUCTION

The COVID-19 outbreak which started in Wuhan, the capital of Hubei Province in the People’s Republic of China has led to over seven million infected cases and 400,000 deaths as of early June 2020 across the globe (Worldometers, 2020). During this time, to slow down the spread of COVID-19, few essential government measures had been implemented. Of those measures, rules for staying in quarantine and keeping the distance, so called the practice of “social distancing” were amongst crucial measures to be imposed for effectively flattening the curve of daily confirmed cases (Hamzelou, 2020; Piguillem and Shi, 2020)1. This measure, however, has been reported to produce various negative psychological consequences that are related to well-being (e.g., Ingram et al., 2020; Wei, 2020) and compliance behavior (Brooks et al., 2020).

Based on accumulated research on the stress-relieving role of social support and interaction (e.g., Thoits, 1995; Cohen, 2004; Ye et al., 2020), one effective strategy to counter the negative psychological consequences of social distancing would be to engage in active social communications to strengthen social bonds. However, in a pandemic situation, whether engaging in social interactions, specifically, actively engaging in communications with others, foster intended outcomes might be an open question. Although social support from significant others and interpersonal communications have been reported to alleviate negative psychological reactions toward health crises (Griffin and Dunwoody, 2000; Mak et al., 2009; Wang et al., 2014), sudden quarantine rules and unknown global challenges with much uncertainty might lead to negative social interactions backfiring the expected function of social interaction. In fact, negative social interactions led by circumstantial restrictions such as failing to provide emotional or instrumental help, invading another’s privacy, or depriving of confidence or hope have been largely ignored in major social support and health research (Lincoln, 2000). Hence, our goal was to examine the extent to which social connectedness and social interaction affected well-being and negative consequences (e.g., panic buying) during the COVID-19 pandemic across Western countries. Our data collection took place on the 19th of April (Study 1), and the 1st of May (Study 2) in 2020.

In challenging times, increased stress can lower the ability to cope with and adjust to the difficult situation due to the depletion of psychological or physical resources, which in turn, can lead to worsened mental and physical health (Dohrenwend and Dohrenwend, 1974; Lazarus and Folkman, 1984; Pearlin, 1989; Brown and Harris, 2012). Previous research has continuously shown that the strength of social connection and perceived availability of social support act as psychological resources to combat detrimental emotional and behavioral consequences of negative situations (Lazarus, 1966; Pearlin and Schooler, 1978; Billings and Moos, 1981; Lazarus and Folkman, 1984; Cohen et al., 1985). According to the stress-buffer hypothesis (Cohen, 2004), the process of such buffering effect occurs through re-appraisal and re-interpretation of the adverse events in a way that social relationships and support buffer the psychological impact of stressors for those undergoing challenging times (House, 1981; Cohen and Wills, 1985; Cohen, 1988).

In case of the COVID-19 outbreak, besides the acute psychological reactions (e.g., fear, anxiety), the outbreak has also generated a cascade of long-lasting impacts on occupational (e.g., job loss, increased risk for essential workers) and social life in general, creating multiple stressors. The societal and individual damages the outbreak has produced continued to be unresolved without specific remedies for a substantial amount of time. The absence of solutions adds further harm to coping with the situation and to maintaining the psychological well-being (Turner and Avison, 1992). Based on a bulk of social support literatures, keeping close social relationships and engaging in active social interaction with significant others might be a cure for alleviating negative psychological consequences because through social communications, one should be able to reappraise the pandemic situation to lessen the negative aspect of the event and restore hope.

Nevertheless, previous research rarely looked at a pandemic situation wherein weekly new measures were announced based on somewhat ambiguous and highly versatile information. In fact, the types of social interaction during the first few weeks into the quarantine period might have inclined to confirming uncertainty and magnifying fear rather than successfully reappraising the pandemic situation. According to the social amplification of risk framework (Kasperson et al., 1988; Kasperson, 2014) and the concept of informational social influence (Cantril, 1952), a risk event or hazard can be amplified by various individual and social tools for exchanging information. Such ways of social communication, so called the word-of mouth, can easily be accelerated because people are highly motivated by social goals such as emotional regulation and information acquisition (Berger, 2014). Such accelerated communication can lead to physical harm (Burns et al., 1993), reactions such as blame and dread (Wirz et al., 2018) and society impacts such as political attention by public officials, loss of sales, and increased costs due to regulations (Renn et al., 1992) as consequences. Therefore, in an effort to understand the COVID-19 situation, those who have engaged in active social interaction might have amplified the negative aspects of COVID-19 leading to increased negative psychological consequences. To test this, we examined whether stronger social connectedness and active social interaction during this time led to such a backfiring effect.

Another relevant social construct in rapidly changing situations involving extreme uncertainty and risk is trust. Trust in society plays an important role in coping with the unknown situation (Siegrist and Cvetkovich, 2000) and novel societal risks against uncertainty and threat (Keller et al., 2011), as a psychological basis of social relations for strengthening group membership and shared values. Built on trust, people develop a certain level of confidence that the given situation will improve (Siegrist et al., 2005). Collective trust has been known as a vital social capital for people to overcome feelings of uncertainty and alleviate negative consequences of risk perception, especially in the absence of knowledge (Luhmann, 1989; Earle and Cvetkovich, 1995). In order to cope with lack of knowledge and high uncertainty, people often rely on trust to reduce the complexity of the unknown situation (Siegrist and Cvetkovich, 2000). Although the construct of trust in a pandemic situation can be distributed across multiple referents (i.e., technological, political and societal institutions, and toward other people in general), we focused on the overarching belief in the system and society as a whole, namely general confidence (Luhmann, 1988, 1989). While trust is built toward generalized individuals or groups to be relied on (Rotter, 1967), general confidence is built toward generalized objects or systems emphasizing certainty and control rather than intentions and values (Earle and Siegrist, 2006; Earle et al., 2007). As the COVID-19 government measures relate to general trust in the societal system, reflecting a general belief that the society will persevere and strive through the challenge, we concluded to focus on whether the backfiring effect of active social interactions also transferred to lowering the general confidence level.

When the level of general confidence decreases, one predictable behavioral consequence in crises is panic buying (e.g., Arafat et al., 2020). Due to lack of psychological buffers to cope with societal threat, one might engage in behaviors that can boost self-preservation (Clarke, 2002; Min et al., 2020; Oosterhoff and Palmer, 2020). Despite the display of altruism and prosocial behavior prevalent in crises (Drury, 2018), panic buying at supermarkets and drugstores has been a widespread response to the COVID-19 outbreak. We argue that one reason for this behavior might be due to threatened general confidence resulting from exchanging views about how dramatic the situation is. Thus, we tested whether the weakened general confidence level via social communication would be associated with more panic buying.

In sum, our hypotheses were as follows. We hypothesized that strong social connectedness and frequent social interaction will be associated with worsened well-being and increased stress due to the amplifying effect of social influence on risk perception.


H1a: Stronger social connectedness and more frequent social interaction predict worsened well-being and increased stress.



We also hypothesized that the risk amplifying effect (frequent social interaction) on well-being and general confidence is mainly due to social communications about COVID-19 related topics.


H1b: Social interaction but mainly the communications about COVID-19 related topics will be associated with worsened well-being and decreased general confidence level.



Lastly, we hypothesized that frequency of social communication about COVID-19 related topics would predict panic buying and this relation will be mediated by the decreased general confidence level.


H2: Decreased general confidence level mediates the effect of frequent social communication (about COVID-19 related topics) on higher panic buying.



We tested H1a in Study 1 and H1b and H2 in Study 2. All studies were ethically approved and conducted in accordance with the guidelines and regulations by the Institutional Review Board at the department of Occupational, Economic, and Social Psychology at University of Vienna. Participants were paid 6 pounds (British sterling) an hour rate in Study 1 and 6.3 pounds (British sterling) an hour rate in Study 2 in their own currencies.



STUDY 1

In Study 1, we investigated the moderating role of social connectedness and social interaction during the pandemic on changes in self-reported stress and well-being before and after the COVID-19 outbreak. Before testing our predictions, we operationalized social connectedness as a trait measure for closeness of social relationships with others in general. In order to gauge social closeness, we focused on measuring the tendency for interdependence and inclusion of others to the self. Accordingly, we combined two well-known measures assessing the construct of social closeness: level of interdependent self-construal (Singelis, 1994) and the self-other inclusion scale (Aron et al., 1992). We also operationalized the term social interaction as engaging in social conversations with significant others mainly via online tools during the pandemic. Thus, we gauged the frequency of social interaction by measuring the frequency of online social interaction, general inquiry of status (i.e., how someone is doing) with family, friends, and colleagues. Our additional measure for the government rule compliance indicated that our participants followed the quarantine rules and kept social distance from anyone except those living with them after the outbreak (see Supplementary Materials).


Method


Participants

Before conducting analyses, 36 participants were excluded due to failing our attention check items (i.e., Please choose “strongly disagree”). 331 participants (59.2% Male; Mage = 26.95, SDage = 8.91) recruited via a widely used online platform (Prolific.co) were entered the analyses. Prior to recruitment, our sample size was calculated via G∗Power to detect a relatively small effect (f2 = 0.04) with over 80% power. We calculated the sample size using a total number of 6 predictors (social connectedness, social interaction, information search, age, gender, education) while having 2 tested predictors (social connectedness, social interaction) in a linear multiple regression analysis for testing the R2 increase. The sample size we needed was 244. Given that our study was the first to explore the detrimental effect of social connectedness and social interaction on well-being, and given that the potential drop-out rate was unknown, we increased our sample size to ensure enough power. Participants were provided with an online informed consent form and gave consent by clicking the continue button to proceed to the survey.



Measures

Participants were instructed to fill out a questionnaire given the measures below. In order to control for any method bias, we chose the independent self-construal measure as a marker variable (see Supplementary Materials).


Social Connectedness

Based on our operationalization of social connectedness (i.e., interdependence and social inclusion), we used two well-known scales to gauge social connectedness in our study. First, we used the 10 item self-construal measure whereby 5 items measured interdependent self-construal (e.g., “I will sacrifice myself-interest for the benefit of the group I am in,” “My relationships are more important than my own accomplishments”) and another 5 items measured independent self-construal (e.g., “I do my own thing, regardless of what others think”, “I’d rather say no directly than risk being misunderstood”; Singelis, 1994; D’Amico and Scrima, 2016). Second, we used the inclusion of others in the self (IOS) scale (Aron et al., 1992) to measure the extent to which a conceptual overlap occurs between the self and other. We combined the interdependent self-construal and the IOS scale as a composite score for social connectedness by standardizing the mean values of the two scales and averaging them into one composite variable (see Supplementary Materials for CFA of the composite variable).



Social Interaction

Participants indicated to what extent they agreed with two statements after the outbreak, “I have actively engaged in online interaction via SNSs and chat apps with friends and family members for social interaction,” and “I have actively engaged in finding out how other people (friends and family, colleagues, etc.) are doing compared to how I am doing,” on a seven-point scale (1 = strongly disagree, 7 = strongly agree).



Information Search

To gauge information search, participants filled out two items measuring frequency of information search. Participants reported how often they engaged in information search for the COVID-19 and information sharing about the COVID-19 on a seven-point scale (1 = never, 7 = every time).



Stress Before and After the Outbreak

Participants indicated how much stress they were under before and after the COVID-19 outbreak, each using a single item stress measure (Watson, 1988), on a five-point scale (1 = felt very slightly or not at all, 5 = felt very much). Change in stress was calculated by subtracting the stress measure before the outbreak from the stress measure after the outbreak. Higher values indicated worsened stress.



Well-Being Before and After the Outbreak

We used the Scale of Positive and Negative Experience (SPANE) developed by Diener et al. (2010), a widely used measure for gauging subjective well-being (e.g., Huppert and So, 2013; Söllner et al., 2021). SPANE contained six items to assess positive feelings (e.g., positive, joyful, sad) and six items to assess negative feelings (e.g., unpleasant, sad, afraid). Participants indicated how much emotion they felt before and after the COVID-19 outbreak, on a five-point scale each (1 = very rarely or never, 5 = very often or always). Change in well-being was calculated so that higher values always indicated worsened well-being (i.e., less positive and more negative feelings).



Results


Demographics and Descriptive Statistics

Our valid sample size for Study 1 was 331 (59.2% Male; Mage = 27.98, SDage = 0.05). Participants reported their education level given 4 options: (1). Did not finish high school (4.2%), (2). High school graduation (39.9%), (3). College graduation (37.8%), postgraduate graduation (18.1%). Participants also reported their nationality given an open text box: 16.9% Polish, 16% Portuguese, 14.5% British, 4.5% American, 4.2% Greek, 3.9% Canadian and the rest were mainly European nationals. 299 participants (90.3%) reported that their country of residence was the same as their nationality.

Overall, participants reported that they felt more stressed (before: M = 2.65, SD = 1.16, after: M = 3.11, SD = 1.21), t(330) = −6.38, p < 0.001, felt less positive affect (before: M = 3.54, SD = 0.66, after: M = 3.17, SD = 0.69), t(330) = 11.28, p < 0.001, and felt more negative affect (before: M = 2.58, SD = 0.73, after: M = 2.87, SD = 0.76), t(330) =, p < 0.001, after compared to before the COVID-19 outbreak.



Intercorrelations of All Measures

Intercorrelational results showed that social connectedness positively correlated with the decrease in positive affect, r(329) = 0.18, p = 0.001, the increase in negative affect, r(329) = 0.20, p < 0.001, and the stress increase, r(329) = 0.16 p = 0.004. Frequency of social interaction also highly correlated with the decrease in positive affect, r(329) = 0.24, p < 0.001, the increase in negative affect, r(329) = 0.17 p = 0.002, for negative affect), and stress increase, r(329) = 0.17, p = 0.002, whereas frequency of information search did not (all rs < 0.098, all ps > 0.07; see Table 1).


TABLE 1. Intercorrelations for Measures Included in Study 1 (n = 331).

[image: Table 1]


Moderated Multiple Regression

We performed a multiple moderation analysis for repeated measures (MEMORE; Montoya, 2019) on each outcome variable, regressing social connectedness and social interaction onto changes in stress and well-being between before and after the outbreak. Our analyses revealed that social connectedness and social interaction significantly contributed to the increase in stress, F(2, 328) = 7.01, p = 0.001, R2 = 0.04 (social connectedness: β = 0.12, se = 0.10; social interaction: β = 0.13, se = 0.05), decrease in positive affect, F(2, 328) = 12.20, p < 0.001, R2 = 0.07 (social connectedness: β = 0.11, se = 0.04; social interaction: β =. 20, se = 0.02), and increase in negative affect, F(2, 328) = 8.97, p < 0.001. R2 = 0.05 (social connectedness: β = 0.16, se = 0.05; social interaction: β = 0.12, se = 0.02), indicating that those who engaged in more frequent and active social interaction reported stronger decrease in well-being and higher stress (see Figure 1 and Table 2).
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FIGURE 1. Moderation effects of social interaction on stress and well-being (positive and negative affects) before and after the outbreak in Study 1. SI, Social Interaction; SI low and high indicate mean values −1 SD and + 1 SD, respectively.



TABLE 2. Moderated Regression Analyses in Study 1 and Study 2.

[image: Table 2]In addition, to control for any potential retrospective biases that might have occurred in the before measures, we have conducted a hierarchical regression model. Our analyses revealed that the effects of our predictor variables (social connectedness and social interaction) on the after measures (positive affect, negative affect, and stress) were significant after accounting for the before measures (see Supplementary Table 3-1).



Discussion

Our findings showed that well-being and stress were worsened for those who reported higher social connectedness and social interaction. Unlike popular believes and empirical evidence from social support literatures, the feeling of connectedness with other people and staying socially close to others surprisingly backfired exerting a detrimental effect on mental health during the first few weeks of the quarantine period. According to our rationale, situations like the COVID-19 outbreak are unique in that reappraisals might not be effective and instead, amplification of a risk event through social influence might occur. Indeed, our findings showed that social communications after the outbreak have increased negative psychological consequences.

Following the results observed in Study 1, we examined whether the content of social interaction, especially conversations about COVID-19 related topics uniquely contributed to the backfiring effect on subjective well-being. Furthermore, we investigated whether the frequency of engaging in conversations about COVID-19 related topics contributed to increased distrust in society (i.e., general confidence). We also examined the moderating role of social interaction and COVID-19 related conversations on changes in well-being and general confidence level. Finally, we examined whether COVID-19 conversations during the outbreak boosted panic buying through the decreased level of general confidence.



STUDY 2

In Study 2, we hypothesized that social connectedness, frequent social interaction but mainly the conversations about COVID-19 related topics would predict decreased well-being and decreased level of general confidence. We expected that the changes in well-being and general confidence level would be moderated by risk relevant social interaction namely, COVID-19 conversation. We also hypothesized that frequent COVID-19 related conversations would be associated with higher panic buying and the relation between COVID-19 conversation and panic buying would be mediated by the decreased level of general confidence. Additionally, to gauge more specific attitudes and emotions related to the pandemic situation, we included measures for uncertainty, anxiety and fear as exploratory variables.


Method


Participants

Before conducting analyses, 28 participants were excluded due to failing our attention check items. 327 participants (53.2% Male; Mage = 26.94, SDage = 9.02) were recruited via Prolific were entered the analyses. Prior to recruitment, our sample size was calculated via G∗Power to detect a relatively small effect (f2 = 0.04) with over 80% power. We calculated the sample size using a total number of 7 predictors (social connectedness, social interaction, COVID-19 conversation, information search, age, gender, education) while having 3 tested predictors (social connectedness, social interaction, COVID-19 conversation) in a linear multiple regression analysis for testing the R2 increase. The sample size we needed was 277. Given that the new variable we introduced in Study 2 is novel, we increased our sample size to ensure enough power. Participants were provided with an online informed consent form and gave consent by clicking the continue button to proceed to the survey. Participants who took part in Study 1 were not eligible to participate in Study 2.



Measures

Participants were instructed to fill out a questionnaire including social connectedness, social interaction, and information search, and changes in subjective well-being measures used in Study 1 and additionally, the following measures below.


COVID-19 Conversation

To gauge the extent to which people talked about COVID-19 related topics when engaging in social interactions, participants indicated across five items, how often they engaged in conversations on each type of the topics, (1). COVID-19 news or reports on media, (2). Public reaction to COVID-19 (e.g., rallies, panic buying, donation, etc.), (3). Personal risk of getting infected with COVID-19, (4). Overall uncertainty about the COVID-19 situation, (5). Influence of COVID-19 on normal life style, given a seven-point scale (1 = never, 7 = every time).



Uncertainty, Anxiety, and Fear Before and After the Outbreak

Adapted from the stress measure used in Study 1, participants indicated how uncertain, anxious, and fearful they felt before and after the COVID-19 outbreak, each given a six-point scale (1 = not at all, 6 = extremely). Changes in uncertainty, anxiety, and fear were calculated so that higher values indicated increased negative feelings.



General Confidence Level Before and After the Outbreak

To measure the general confidence level, we used the 6-item general confidence scale developed by Keller et al. (2011). Example items are “Our society is well equipped to solve future problems,” “The future safety and security of our population is assured.” Participants indicated to what extend they agreed with each statement given a 6-point scale (1 = strongly disagree, 6 = strongly agree) before and after the COVID-19 outbreak. The change variable was calculated so that higher values indicated decreased general confidence.



Panic Buying

Due to absence of the existing measure at the time of data collection, four author-generated items assessed panic buying behavior. Participants reported how true each statement was given a seven-point scale (1 = very untrue of me, 7 = very true of me). The items were “I worried that certain products (e.g., toilet papers, pasta, hand soaps, etc.) at supermarkets would run out,” “I bought household supplies (e.g., toilet papers, detergent) and/or certain groceries (e.g., pasta, rice, canned food, frozen food) a little more than usual,” “I bought household supplies (e.g., toilet papers, detergent) and/or certain groceries (e.g., pasta, rice, canned food, frozen food) a little earlier than usual,” “My shopping behavior did not change at all (reversed item).”



Results


Demographics and Descriptive Statistics

Our valid sample size for Study 2 was 327 (53.2% Male; Mage = 26.94, SDage = 9.02). Participants reported their education level given 4 options: (1). Did not finish high school (4.9%), (2). High school graduation (42.5%), (3). College graduation (39.4%), postgraduate graduation (13.1%). Participants also reported their nationality given an open text box: 21.4% Polish, 18.6% British, 16.5% Portuguese, 8.8% Italian, 3% American, and the rest were mainly European nationals. 297 participants (90.8%) reported that their country of residence was the same as their nationality.

Overall, the level of negative affect (before: M = 2.66, SD = 0.69; after: M = 3.08, SD = 0.74), uncertainty (before: M = 3.17, SD = 1.23; after: M = 4.23, SD = 1.33), anxiety (before: M = 3.08, SD = 1.40; after: M = 4.06, SD = 1.42), and fear (before: M = 2.59, SD = 1.22; after: M = 3.71, SD = 1.32), significantly increased after, compared to before, the COVID-19 outbreak (all ts > −0.12, all ps < 0.001). The level of positive affect (before: M = 3.62, SD = 0.65; after: M = 3.06, SD = 0.71) and the general confidence level (before: M = 3.61, SD = 1.04; after: M = 2.77, SD = 1.05), significantly decreased after, compared to before, the COVID-19 outbreak (all ts > 15, all ps < 0.001).



Intercorrelations of All Measures

Intercorrelational results showed that social connectedness, social interaction, and COVID-19 conversation highly correlated with changes in well-being (all rs > 0.17 all ps < 0.01), and social interaction and COVID-19 conversation also highly correlated with increased uncertainty, fear, and anxiety (all rs > 0.18, all ps < 0.01; see Table 3). We point out that low internal consistencies of the interdependent self-construal measure we found in both studies (Study 1:0.56, Study 2:0.62) should be given caution. Previous studies have also reported relatively low internal consistencies gauging interdependent self-construal (e.g., alphas = 0.63,0.64; Rohmann et al., 2012; Besta, 2018) alarming researchers for conducting similar future studies using such a measure. Despite the low Cronbach’s alphas, the interdependent self-construal highly correlated with the inter-personal closeness measure in our design (Study 1: r = 0.3 Study 2: r = 0.32) to form a composite social connectedness variable. Lastly, our main effects for Study 1 and Study 2 were identical when using the inter-personal closeness measure alone for indicating social connectedness.


TABLE 3. Intercorrelations for Measures Included in Study 2 (n = 327).

[image: Table 3]


Moderated Multiple Regression and Mediation

To test unique contributions of social connectedness, social interaction and COVID-19 conversation to changes in well-being and general confidence, we performed multiple moderation analyses for repeated measures (MEMORE; Montoya, 2019). The regression analyses revealed significant predictions for the decrease of positive affect F(3, 323) = 11.63, p < 0.001, R2 = 0.10 (social connectedness: β = 0.12, se = 0.05; social interaction: β = 0.09, se = 0.03, COVID-19 conversation: β = 0.22, se = 0.03), the increase of negative affect, F(3, 323) = 16.04, p < 0.001, R2 = 0.13 (social connectedness: β = 0.15, se = 0.05; social interaction: β = 0.06, se = 0.03, COVID-19 conversation: β = 0.27, se = 0.04), and the decrease of general confidence, F(3, 323) = 9.69, p < 0.001, R2 = 0.08 (social connectedness: β = −0.04, se = 0.06; social interaction: β = 0.10, se = 0.03, COVID-19 conversation: β = 0.25, se = 0.04). As seen in Table 2, our analyses revealed that social connectedness and COVID-19 conversation significantly predicted changes in well-being but only COVID-19 conversation predicted changes in general confidence over and above social connectedness and social interaction.

In addition, to control for any potential retrospective biases that might have occurred in the before measures, we have conducted a hierarchical regression model. Our analyses revealed that the effects of our predictor variables (social connectedness, social interaction, and COVID-19 conversation) on the after measures (positive affect, negative affect, and general confidence) were significant after accounting for the before measures (see Supplementary Table 3-2).

Lastly, we tested the mediating role of the general confidence level on the relation between COVID-19 conversation and panic buying. Bootstrapped mediation analyses (10,000 resamples) revealed that the decreased general confidence level partially mediated the effect of COVID-19 conversation on panic buying [indirect effect = 0.04, 95% bias corrected and accelerated confidence interval (BCa CI) = 0.002,0.089; total effect = 0.34, 95% BCa CI = 0.202,0.480; direct effect = 0.30 95% CI = 0.156,0.442], indicating that one explanation for frequent COVID-19 conversations resulting in more panic buying was through a decreased level of general confidence (see Figure 2).
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FIGURE 2. Mediation effect of Δ general confidence level between COVID-19 conversation and panic buying observed in Study 2. ∗∗p < 0.01.




Discussion

Our results in Study 2 confirmed the backfiring effect of social interaction, especially that of COVID-19 related conversations, on worsened well-being and decreased general confidence. Those who reported more frequent and active social interactions felt less positive affect, more negative affect, and reported lower general confidence after the COVID-19 outbreak. More frequent COVID-19 conversations were associated with higher panic buying through the decreased level of general confidence.

Importantly, our regression analyses showed that when including COVID-19 conversation as an additional moderator, the effect of social interaction on well-being disappeared. In other words, our results indicated that the backfiring effect of social interaction observed in our studies might be mainly due to engaging in social communications on COVID-19 related topics. Overall, our findings suggest that daily social interaction about the risk event might have contributed to worsened well-being and decreased trust in society, which in turn might have led to panic buying.

Because of the low reliability of the interdependent self-construal measure, future studies might examine whether formative measurement models (Bollen and Diamantopoulos, 2017) which assess interdependent self-construal in different domains are more adequate than reflective measurement models. For example, a formative measurement model has previously been used to develop a person-group fit measure (Li et al., 2019) which is conceptually similar to interdependent self-construal. Another approach would be to examine the predictive validity of response time measures of self-representations which reveal the degree to which the self is prioritized over the social others (Kim and Florack, 2021).



GENERAL DISCUSSION

Across two studies, we demonstrated that stronger social connectedness and frequent social interaction during the first few weeks into the COVID-19 quarantine period consistently contributed to decreased well-being, increased stress, and decreased general confidence. As hypothesized, the drop observed in general confidence mediated the accelerating effect of COVID-19 conversation on panic buying. Overall, our findings indicate that social communication in this specific pandemic period amplified the negative psychological consequences and lowered the general trust level in society, which in turn partially contributed to a maladaptive behavioral response.

A bulk of social support literature shows that in difficult times social bonds and social interactions play a crucial role as a stress-buffer via reappraisals (Cohen, 2004). However, social interactions can also turn into a negative viral reaction via a word of mouth type of communications which amplify risk perception of the negative event. Our findings are in line with the social amplification of risk framework (Kasperson et al., 1988) that social influence can act as an amplifier for the risk event to spiral into negative psychological and behavioral consequences.

Nevertheless, our findings do not undermine the potential positive effect of social interaction as a stress-buffer. In Study 2, the essential component of social interaction that ultimately contributed to the backfiring effect was conversations about COVID-19 related topics. Given the novelty of the COVID-19 situation around the globe, exchanging uncertain and partial information about COVID-19 might have led people to symbolize the situation in a negative way and to confirm the given circumstances as facing a global catastrophe. However, other components of social interactions that are not directly measured in our studies might have contributed to stress reliving and well-being preserving effects. For instance, felt availability of social support or felt belongingness might have played a buffering role against negative consequences (e.g., Hou et al., 2020).

One limitation of the present study is that our findings do not draw a direct causal relation between social interaction and well-being. One could argue a reverse direction that people might have interacted with each other more frequently because they felt worse. Although our findings do not completely rule out this possibility, the fact that our individual difference measure for social connectedness consistently predicted worsened well-being (see Table 2) indicates that close social relation must have preceded changes in well-being. This pattern observed in our study also indicates that the effects of social connectedness and social interaction might have undergone separate mechanisms influencing well-being. While people who reported higher social connectedness might have suffered from social isolation, people who reported higher engagement of social communication might have been influenced by the social amplification. However, we acknowledge that this relation could be bidirectional in nature, in a way that close social relation and active social interaction can be associated with more negative consequences which in turn can boost the motivation and longing for more social interactions until a satisfying resolution occurs.

Another limitation is that, even though we demonstrated that the covariates measured in the studies (i.e., age, gender, education, nationality) do not hinder our conclusions (see Supplementary Tables 2, 6), other covariates that are not measured in our studies might have influenced the results. For instance, living conditions (e.g., living alone, with family, or in a shared flat) and marital status might have affected the well-being and stress during the quarantine period. However, recent studies conducted during the COVID-19 pandemic reported that subjective loneliness but not living alone was associated with mental health (Cabello et al., 2021) and living alone did not necessarily harm well-being for older adults (Fingerman et al., 2021), unless diagnosed with dementia or mild cognitive impairment (Hashimoto et al., 2020).

Our findings highlight that despite the positive effect of strong social connection during negative events, social interaction under extremely uncertain and sudden social changes such as the COVID-19 pandemic can also lead to unexpected consequences in well-being. Given that our testing period corresponds to the beginning of the implementation of quarantine rules, the public reactions toward the new restrictions might have been intensified. This particular period, due to higher motivation for emotional regulation and information acquisition, might have led to a more negative spiral of social communication. At the individual level, being wary of the potential harm that engaging in conversations about the pandemic situation itself might be detrimental to well-being is important to guide one’s social interactions in a more desirable way. Our findings also imply that at the beginning of implementing such government measures, providing clear information and instructions might be utmost essential for avoiding such negative effects of social influence on mental health and societal trust.
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Background: Policymakers must promote the development of public health education and human resources. As a feature of the political environment, public opinion is essential for policy-making, but virtually the attitudes of Chinese citizens toward human resources development in public health is unknown.

Methods: This study conducted a crosssectional survey from February 4, 2021 to February 26, 2021 in China. We adopted a convenient sampling strategy to recruit participators. Participants filled out the questions, which assess the attitudes of the expanding public health professionals. A logistic regression analysis was given to identify the predictors associated with the attitudes of the subjects.

Results: There were 2,361 residents who have finished our questionnaire. Chinese residents who lived in urban (OR = 1.293, 95% CI = 1.051–1.591), “themselves or relatives and friends have participated in relevant epidemic prevention work” (OR = 1.553, 95% CI = 1.160–2.079), “themselves or family members engaged in medical-related work” (OR = 1.468, 95% CI = 1.048–2.056), and those who “were aware of public health before the outbreak of COVID-19” (OR = 1.428, 95% CI = 1.125–1.812) were more likely to support the promotion of public health education and training.

Conclusions: The present study found that 74.50% of Chinese citizens supported the promotion of public health education and training in China, in which economic status, personal perception, and comprehension are the crucial factors that influence public opinion. COVID-19 has aroused the attention of Chinese residents to public health education, with only 22.11% of residents being aware of public health before the outbreak of COVID-19. The COVID-19 pandemic has profound implications for human society. Literally, this impact will feed back into future public health policies based on public opinion. This innovative perspective will also help us better understand the potential social impact of COVID-19 on human resources and development for health in the modern world.

Keywords: public opinion, public health education, China, COVID-19, policy


BACKGROUND

In recent years, China has experienced many sudden public health events characterized by rapid outbreak, wide spread, and serious damage, such as severe acute respiratory syndrome, the H1N1 flu epidemic, and the coronavirus disease 2019 (COVID-19). These epidemics posed an unprecedented threat to the physical and mental health of the population and to the stability and order of the society (1). Chinese government could cope with multiple crises by relying on a team of public health professionals with rich theoretical knowledge and practical experience (2). However, during the COVID-19 outbreak in 2020, China was faced with a noticeable shortage of public health professionals (3, 4).

This shortcoming has two sides. Firstly, the shortfall is in the personnel size. It is stated in the Outline of the National Health Service System Plan that there must be 0.83 public health personnel per 1,000 permanent residents, but currently, the figure just reached 0.61 (5). According to the China Health Statistical Yearbook in 2018, only 3% of the physicians in China worked in public health services, that is about 114,000 doctors, which is far fewer than clinicians (2.7 million). In terms of educational level, more than half (54%) of the professionals engaged in public health only have the bachelor's degree; just 7% of them have the master's degree (6).

In addition, China faces a shortage of public health training. Inadequate vocational funding and supplies for professional training delay the development and improvement of public health capabilities (7). According to the latest data from the Association of Schools and Programs of Public Health (ASPPH), 61,453 public health students were trained by accredited institutions in 2018, of whom 37% were undergraduates, 49% were masters students, and 14% were doctoral students (8). As of 2020, 77 universities offered public health programmers and 46 universities t were authorized to admit Master of Public Health (MPH) students, with an annual enrollment of about 6,500 (9). Despite the fact that China has established a certification program for public health students, only 60,000 students pass the public health medical practitioner test each year (9). In general, there is a shortage of public health training. Moreover, over the years, the capacity to deal with public health emergencies related to epidemics outbreak is still considered a non-essential training (10). Lack of regular public health emergency training for health care workers contributed to inadequate preparedness and response to the initial COVID-19 outbreak. In brief, the cultivation of public health professionals in China still needs to be paid more attention.

Therefore, policymakers must promote public health education and human resources development, including creating more comprehensive courses on emergency management and expanding the number of public health professionals (11, 12). However, whether policymakers can respond rapidly according to the reality of the situations is still a question worth studying. In terms of the dynamics of policymaking, public opinions will play an essential role in the driving policy. Public opinion can promote the formation of public services and the formulation of health policies by providing support for services that the government or public administrations lack political interest (13). This influence can even extend to the legislative policy (14, 15). Political science research demonstrates that public opinion influences behaviors of the elected policymakers (16–18). The main reason is that the policymakers are motivated by pubic approval and act in ways that they believe are in line with the desires of their constituents (19). Thus, if policymakers understand that the public expects evidence to support their decisions, this information could potentially motivate policy makers and the management departments to make more decisions in line with public opinion and show their constituents the evidence (20).

Although public opinion cannot wholly control the training of public health professionals, in the future, it will still play an essential role in the policy-making process in China. Despite recognition that public opinion and evidence-based decision making will motivate the development of health policies (21), virtually the attitudes of Chinese residents toward the development of human resources for public health is still unknown. As the first country to suffer from COVID-19 and a representative developing country, the survey of public opinion on the development of public health professionals in China can provide references for policymakers in China and the entire world. This innovative perspective will also help us better understand the potential social impact of COVID-19 on human resources and development for health in the modern world.



METHODS


Study Participants and Survey Design

A crosssectional survey was conducted in China from February 4, 2021 to February 26, 2021. A convenience sampling strategy was adopted to recruit participants; the research team used WeChat (the most popular social media platform in China) to advertise and circulate the survey link to their network members. Network members were requested to distribute the survey invitation to all their contacts. Respondents were stratified according to the eastern (Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan), central (Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan) and western (Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, Inner Mongolia, and Guangxi) regions of China. Participants were informed that their participation was voluntary, and consent was implied by completing the questionnaire. The inclusion criteria were as follows: (1) Chinese citizens who were at least 18 years old and (2) able to comprehend and read Chinese. In our study, a 95% confidence level and ±5% precision are assumed for the Equation.
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where n is the sample size, N is the population size, and e is the level of precision. Thus, the conservative total sample size for this questionnaire is 1,200.



Instruments

The survey consisted of questions that assessed:

1. Socio-demographic characteristics, with seven items, including gender, age, highest educational level, place of residence, religion, and employment status.

2. Personal perception of COVID-19, with four items, including “you or your relative or friend has experienced COVID-19,” “you or your relative or friend has participated in relevant work to prevent epidemic,” “you or your family member is engaged in medical-related work,” and “you were aware of public health before the COVID-19 outbreak.”

3. Attitudes of developing public health professionals, with one item, was “supporting the promotion of public health education and training.” The concept and role of public health are noted in each questionnaire to ensure that participants have a unified understanding.

Wenjuanxing (www.wjx.cn), a widely used platform for conducting surveys in China, developed the electronic questionnaire. An online poster with an access code or the website link to the questionnaire was distributed via two ways: (1) we leveraged WeChat (largest messaging platform of China with nearly one billion users, similar to WhatsApp in Western countries) to send the hyperlink of the online questionnaire and (2) distributed via WeChat groups, with an average of one to two RMB each as compensation. Each individual could only participate once on each WeChat account to avoid repeated submissions.



Statistical Methods

The data were analyzed using SPSS™ for Windows, Version 22.0 (SPSS, Inc., Chicago, IL, USA). We dichotomized the answers to the attitudes of the residents of supporting the development of public health professionals as “Yes” and “No.” The descriptive statistics was presented as the number of observations with percentage (%), and we analyzed the difference in demographic statistics by Chi-square (χ2) test. Due to the disparities in socioeconomic status in different regions, the data have a typical hierarchical structure. We performed a mixed-effect logistic regression model with a random cluster effect (geographic regions) to investigate the adjusted OR (95% CI) of influencing factors of the attitudes of the residents of supporting the development of public health professionals. Further, we explored the factors influencing attitudes of the participants in Eastern, Central, and Western China, respectively, through multivariable logistic regression analysis. The significance level was accepted when P < 0.05 (two-sided).




RESULTS


Descriptive Statistics

A total of 2,453 residents received the questionnaire, of which 21 participants did not respond and 71 questionnaires were not filled. The response rate was 96.24%, and 2,361 complete questionnaires were employed for results analysis. Table 1 reports the social–demographic characteristics of 2,361 respondents. The mean age was 29.72 years (SD = 6.94), and most of the respondents were female (60.10%). Among the respondents, 421 (17.83%), 1,470 (62.26%), and 470 (19.91%) were from eastern, central, and western China, respectively. Most respondents (89.24%) have a bachelor's degree or higher. More than half of the participants were unemployed (57.05%) and lived in urban (58.11%).


Table 1. Statistical description of study samples: univariate analysis of the differences of residents' attitudes of developing public health professionals.
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Of them, 1,759 (74.50%) supported the promotion of public health education and training.

Univariate analysis results suggested some statistical factors, such as the place of residence, region, whether “you or your relative or friend has participated in relevant work of prevention epidemic,” “you or your family member was engaged in medical-related work,” and “you were aware of public health before the COVID-19 outbreak” that have a significant influence on “supporting the promotion of public health education and training” (P < 0.05; Table 1). Considering the significant differences in geographic regions in the sampling, we respectively conducted univariate analyses with participants from Eastern, Central, and Western China (Table 2).


Table 2. Univariate analysis of the differences in attitudes of developing public health professionals among the included residents stratified by geographic characteristics.
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In the mixed-effect logistic regression analysis, Chinese residents who lived in urban (OR = 1.293, 95% CI = 1.051–1.591), “themselves or relative or friend has participated in relevant work of prevention epidemic” (OR = 1.553, 95% CI = 1.160–2.079), “themselves or family member engaged in medical-related work” (OR = 1.468, 95% CI = 1.048–2.056), and “were aware of public health before the COVID-19 outbreak” (OR = 1.428, 95% CI = 1.125–1.812) were more likely to support the promotion of public health education and training (Table 3).


Table 3. Mixed-Effect logistic regression analysis on the influencing factors of residents' attitudes of developing public health professionals.
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In addition, we stratified the study sample by regions and conducted multivariate logistic regression analyses. The results showed that for residents from Central China, “lived in urban” (Eastern China: OR = 1.951, 95% CI = 1.118–3.405), “has participated in relevant work of prevention epidemic” (Central China: OR = 1.560, 95% CI = 1.090–2.233), and “were aware of public health before the COVID-19 outbreak” (Central China: OR = 1.404, 95% CI = 1.045–1.887; Western China: OR = 1.831, 95% CI = 1.037–3.233) were the main factors associated with an increased willingness to support developing public health professionals (Table 4).


Table 4. Stepwise Multivariate Logistic Regression Analysis on the Influencing Factors of Residents' attitudes of developing public health professionals.
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DISCUSSION

In recent years, China has improved the quality of medical services and promoted the health of residents through vigorous reforms (22). However, more significant challenges remain, especially in the shortage of public health human resources during the COVID-19 outbreak in China, and a deeper reason, namely the weakness of public health education, also a common issue worldwide. The growing public awareness of the importance of public health following the COVID-19 outbreak will be an essential driver of policy for democratic governments. Public opinion on the development of public health education contributes to the formulation of health policy. The results of this study can be used as a reference for evidence-based health policy decision making, and play an innovative role in the future policy making of public health education.

Based on a crosssectional survey, this study determined the attitudes of Chinese residents toward developing public health professionals and influencing factors. We found that 74.50% of citizens supported the promotion of public health education and training in China, with only 22.11% of residents aware of public health before the COVID-19 outbreak. Moreover, this study had found some factors associated with the attitudes of Chinese residents of developing public health professionals, including those who lived in urban. These factors include “themselves or relative or friend has participated in relevant work of prevention epidemic,” “themselves or family member engaged in medical-related work,” and “were aware of public health before the COVID-19 outbreak.” They were more likely to support the promotion of public health education and training.

There is an obvious difference in the economic level between urban and rural areas in China. Urban residents are more willing to support the development of public health education, which may be due to their better living conditions. Previous studies have shown that the economic progress of a country can boost the health of its citizens (23, 24). For example, as the real GDP per capita of the world increased by 180% between 1970 and 2007 and infant mortality fell by 50% (25). The study of Jumbri et al. (26) also showed a link between economic status and health development. They found that residents of areas with better economic conditions are more likely to pursue high-quality health, which is yet another piece of evidence of the relationship between economics and health.

People who themselves, or whose relative or friend has participated in relevant work of epidemic prevention, as well as those who themselves or who have a friend or family member engaged in medical-related work also expressed sufficient support for public health education. This support may come from their personal feelings based on their education and experiences. Personal perceptions were significantly associated with policy support. As health literacy increases, support generally increases, similar to findings in Julia et al. (27) and Bhawra et al. (28). Therefore, health policymakers should choose to enact policies when public perception is most potent, such as implementing public health policies in the aftermath of the COVID-19 outbreak.

Participants who were aware of public health before the COVID-19 outbreak will expect the development of public health education, which means that the more people know about public health, the better will be the development of it. Previous analysis has shown that effective policy actions promote policy understanding from the masses and are consistent with the behavioral, socio-economic, and demographic characteristics of the people they seek support (29–31). Public understanding plays a fundamental role in implementing policies (32, 33). After the COVID-19 pandemic, increased awareness of the importance of public health among the general public will facilitate the implementation of relevant initiatives.

This study found that economic status, personal perception, and understanding are the crucial factors that influence the support of the public for the development of public health education. These factors will drive public opinion and ultimately influence China's public health development and medical reform in the future. The COVID-19 pandemic has far-reaching implications for human society, and in fact, this impact will feed into future policies based on public opinion. Public opinion will play an important role in the formulation and implementation of public health education policies in the future.


Strengths and Limitations

The present study is the first to discuss the impact of COVID-19 on public opinion and public health education. We used a nationwide sample of the Chinese population. The perspective of this study can provide some reference for future research on public policy theory, and help researchers better understand the process of health policy formation.

However, this study has some limitations. First, this study used social media as the main method to disseminate the survey. Participants without access to the internet were probably not included. Second, the distribution of the study participants was imbalanced across regions (421:1,470:470); therefore, the subgroups of variables might not be representative of the population. Third, this study could not determine how many participants reviewed the online poster or survey but decided not to complete the survey; thus, the presence of non-response bias could not be assessed. Fourth, there is no occupational breakdown of the participants, which could cause bias by occupation factors. Finally, as the behaviors were self-reported, reporting bias was possible. Overall, the generalization of the results should be regarded with caution.

Future research could explore more factors that may influence the options of the residents based on the present study, such as major, occupation, or social culture. In addition, longitudinal studies should be conducted in the future to evaluate the relationship between various influencing factors and attitudes of developing public health professionals among residents.




CONCLUSIONS

This study found that 74.50% of citizens supported the promotion of public health education and training in China, with economic status, personal perception, and understanding being the important factors that influence public opinion. COVID-19 has aroused the attention of Chinese residents to public health education, as only 22.11% of residents were aware of public health before the COVID-19 outbreak. The COVID-19 pandemic has far-reaching implications for human society, and in fact, this impact will feed back into future public health policies based on public opinion.
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Aim: This study aims to investigate Norwegian students' perceptions toward a higher education institution (HEI)'s COVID-19 response strategy, differentiating between three behavioral techniques: informing (i. e., email updates about COVID-19), nudging (i.e., visual cues as reminders), and creating novel opportunities (i.e., provision of antibacterial dispensers). In addition, the study assesses to what extent these perceptions are influenced by COVID-19 related psychological factors: risk perception; attitudes toward infection prevention and control (IPC) behaviors; perceived behavior control; institutional trust.

Methods: A cross-sectional online survey was conducted among a student population. The survey was developed to evaluate the HEI's response strategy, and distinct perceptions of COVID-19 and related practices. Structural equation modeling (SEM) was applied to estimate the effect of the psychological factors on the attitude toward different behavioral techniques.

Results: Creating novel opportunities was perceived most positively from the students, secondly, informing the students through email updates about COVID-19, finally, reminders through visual cues. Institutional trust presented the largest positive effect on informing the students through email updates, while no effect was measured for reminders. Attitudes toward IPC behaviors showed the strongest effect on students' perceptions of new opportunities and reminders, whereas providing email updates about COVID-19 is less affected by pre-existing perceptions.

Conclusions: A host of factors such as institutional trust, and perceptions concerning IPC measures and risk severity, influence students' perceptions of different behavior change techniques. This type of knowledge can contribute to understanding how perceptions can impact acceptance and adoption of specific preventive measures within a pandemic response. An assessment as such may result in more ethical and relevant future efforts.
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INTRODUCTION

The COVID-19 pandemic has had a significant impact on the health, well-being and behaviors of students, and the general population, globally (1). As the pandemic escalated, it led to the total or partial closure of many higher education institutions (HEIs) campuses, and following, a complete reorganization of their activities including reorienting classes to a digital format. In Norway, all HEIs suspended their on-campus activities on March 12th 2020 (2), until the end of that semester in June. To reopen campus for students next school year in August, HEIs implemented a mitigation strategy recommended by the Norwegian Institute of Public Health (Folkehelseinstituttet, FHI) (3). The response strategy relied exclusively on non-pharmaceutical interventions, thus, staff and students' compliance with infection prevention measures, mainly focussing on good hygiene (e.g., handwashing, adopting a coughing-etiquette), physical distancing (e.g., keeping 1 meter distance, staying home when sick), and frequent cleaning of high-contact surfaces (3). In Norwegian context, wearing face masks was at that moment not included in the recommendations.

Effective and ethical public health emergency responses are informed by behavioral science, therefore, response strategies should by extension be theoretically and empirically informed (4). Since the outset of the pandemic, a growing number of studies have focussed on knowledge, attitude and practices measurements of COVID-19 infection prevention and control (IPC) behaviors among student populations globally (5). In general, findings from these studies indicate students' positive knowledge, attitudes and practices of IPC behaviors to mitigate the spread of COVID-19. However, there are limitations of relying solely on knowledge and cognitive attitudes that are anchored in assumptions of rationality for understanding actual behavior. In particular, repetitive behaviors such as handwashing, have been proposed to function through low-processing mechanisms such as heuristics (i.e., mental shortcuts) and automatic processes (i.e., unconscious habits) (6). One study with a student population in the UK found that the strongest predictor for handwashing behavior during this pandemic was self-reported habit (7). Therefore, HEIs should include a combination of behavioral techniques in their response strategy, targeting all routes to increase students' compliance with IPC measures. Different techniques include, but are not restricted to, informing, nudging [i.e., altering the environment in a meaningful way to shape peoples' behavior, without depriving them of choice or providing economic incentives (8)], or providing a novel opportunity (e.g., placing an antibacterial dispenser in a strategic location). Based on Hansen's definition of a nudge [(9), p. 174], the latter should be regarded as two distinct techniques: “…Thus a nudge amongst other things works independently of: (i) forbidding or adding any rationally relevant choice options, (ii) changing incentives, in terms of time, effort required, social sanctions, economic and so forth, or (iii) the provision of factual information and rational argumentation.” Adding a rational choice option is considered as a novel opportunity in which people can engage in a certain behavior, which they could not have engaged in before. These three techniques were, amongst others, implemented by the HEI in question for our student population, and therefore included in this study: email updates about COVID-19; reminders to perform IPC measures as nudges through posters, stickers and screensavers; and provision of antibacterial dispensers near building entrances and in classrooms.

In a review of studies of attitudinal determinants of protective behaviors during the 2009 influenza pandemic, satisfaction with the communications received about the disease by the target population was associated with compliance with preventive, avoidant, and management behaviors (10). This highlights the importance of evaluating perceptions of the implemented response strategies. Moreover, such an assessment may result in more ethical and relevant future efforts (11). To date, most research has focussed on understanding human behavior for tailoring response strategies, but to our knowledge, fewer studies have attempted to evaluate the perceptions toward these strategies. This is especially relevant given that certain strategies are set up to encourage students to comply with IPC behaviors in a less conscious mode (e.g., nudging). Therefore, ethical concerns may arise from applying these strategies, without consent or support from the receiving population. Engelen proposed a framework for assessing ethical aspects of nudges in health promotion (12). The main categories of the assessment can be applied more broadly to other types of behavioral techniques and include the evaluation of various aspects of an intervention. The framework identifies three main categories for evaluating an intervention: ends (i.e., evaluation of an individual's goals and values), means (i.e., evaluation of an individual's decision-making process) and agents (i.e., evaluation of an individual's trust toward the implementers) (11). The three categories can be interlinked with COVID-19 related psychological factors for IPC behaviors: attitudes toward IPC behaviors (i.e., ends); risk perception and perceived behavior control (i.e., means); institutional trust (i.e., agents). Engelen's framework was used to conceptualize these psychological factors, and underpin the evaluation of a COVID-19 response strategy. To our knowledge, established perceptions of COVID-19 and related IPC behaviors have not been explored in the context of attitudes toward behavioral techniques. We believe that their perceptions of COVID-19 will influence their evaluation of received responses. Therefore, we anticipate these factors will influence students' perceptions on the different behavioral techniques implemented by a HEI, and seek to establish an explanatory model through this study.

Attitudes toward IPC behaviors. An intervention is considered more legitimate and democratic, hence receiving more support, if the targeted behavior generates more health benefits and is underpinned by population preferences (12). A review of studies found positive attitudes toward the proposed IPC behaviors (e.g., washing hands, social distancing) recommended to mitigate the spread of COVID-19 by students, and the population in general (5).

Risk perception. Threat appraisal and risk perception are known to be important determinants of the public's willingness to cooperate and adopt IPC behaviors during pandemics, including frequent hand washing, physical distancing, avoiding public places, and wearing face masks (10, 13). The current pandemic has also resulted in a vast amount of research aimed at gauging the effect of risk perception on the adoption of recommended practices, and findings vary across settings and populations (14).

Perceived behavioral control. Some behavioral techniques (e.g., nudging) have been criticized previously, on the basis that such approaches are paternalistic and limit an individual's autonomy and decision to engage in a behaviour (15). However, it is also argued that this can be mitigated if the intervention or proposed behavior change strategy is implemented in a transparent, easy to resist manner, which may to some extent preserve an individual's autonomy and therefore more supported (12, 16).

Institutional trust. Pervious pandemics have shown a positive effect of public and governmental trust on people's willingness to adopt recommended behaviour (10). However, current research on the COVID-19 pandemic has presented mixed findings concerning the effect of trust on compliance with recommended and voluntary practices (17, 18). Nevertheless, trust plays an important role when disseminating information or implementing certain behavioral techniques (12, 19).

In summary, this study aims to investigate Norwegian students' attitudes toward a HEI COVID-19 pandemic response strategy, differentiating between three different behavioral techniques: informing, nudging, and creating novel opportunities. In addition, the study will assess to what extent these attitudes are influenced by COVID-19 related psychological factors: attitudes toward IPC behaviors (i.e., ends); perceived behavior control and risk perception (i.e., mean); institutional trust (i.e., agents).



MATERIALS AND METHODS


Study Design, Population, and Data Collection

A cross-sectional online survey was conducted in the context of a course focused on participatory approaches in public health, emphasizing the importance of including a stakeholders' perspective when implementing a response strategy. The study aims to give a broad overview of, and map salient issues with perceptions of an institutional Covid-19 response strategy. A survey is an appropriate method for investigating perceptions among a large cross-section of the student body. The entire student population at one HEI in Norway (n = 5,158) was considered for inclusion, since this particular sample was exposed to the HEI's COVID-19 response strategy. Students were recruited through the HEI's email updates on the COVID-19 situation. The emails contained an invitation and link to the online survey, from which they could complete the survey either in Norwegian or English. The request to participate in the study was sent out twice, first in October and then in November 2020. To increase the response rate, and at the same time reduce response bias toward students that are more concerned about COVID-19, an incentive was provided that consisted of a lottery for one book voucher (NOK 350) and 5 coffee-vouchers (value of 5 cups) from the local café, which was open at that moment. Participants were eligible if they were exposed to the HEI on-campus interventions during the period it was open from August-October 2020, which was probed at the beginning of the survey.



Survey Design

The survey was developed to evaluate the HEI's response strategy based on Engelen's framework (12), and measured four distinct perceptions of COVID-19 and related practices. The framework and defined variables guided the purpose of the study and design of the instrument. Firstly, COVID-19 risk and the perception of IPCs: risk severity (4 items) and risk susceptibility (2 items) (20), and attitudes toward IPC behaviors (12 items) (21). Secondly, perceptions toward the HEI: institutional trust (4 items) (19). Thirdly, perceptions toward the HEI's response strategy: attitudes toward reminders (6 items), attitudes toward novel opportunities (4 items), attitude toward email updates about COVID-19 (2 items) (21) and perceived behavioral control (12 items) (21). Finally, an open field was provided to encourage students to express concerns or suggestions related to the HEIs response strategy. However, much of the students' responses related to other impacts COVID-19 had on their study ability. Therefore, results from this section are omitted from the study's analysis, for purposes of keeping a focussed paper.

The items and corresponding constructs of the factors are presented in Supplementary file 1. The items were measured on a 6-point bipolar scale (e.g., necessary–unnecessary), or on a 6-point Likert scale in which the respondents were requested to indicate their perception to a statement on a scale ranging from strongly disagree to strongly agree. The utility in six responses rather than five, or more generally, an even number of options rather than an odd number, is the elimination of a middle choice that often gives respondents an unintentional respite that provides researchers with little useful data. Moreover, a recent study measuring psychometric perspectives provided more accurate statistical results when implementing a 6-point scale (22). The survey did not include any demographic questions in order to ensure full anonymity. According to Norwegian law, data that is fully anonymized is not required to obtain approval from the Norwegian center for research data (NSD)1, as well as exempted from ethical obligations toward the Regional Committees for Medical and Health Research Ethics (REK)2 Nevertheless, we received support to implement the study by the University leadership and the COVID-19 response team. The survey was developed in both Norwegian and English, and back-translated for consistency. A pilot survey was pre-tested by 3 PhD-students and one Postdoctoral fellow at the Department of Public Health Science at the HEI, and questions were adapted to increase the comprehension. The final version of the survey was administered through an anonymous online system (nettskjema.no, 2020, Nettskjema UiO).



Statistical Analyses

Responses were coded in a database using the Statistical Package for the Social Sciences (SPSS, IBM SPSS Statistics version 25.0). Firstly, we assessed the respondents' exposure to on-campus interventions, which were subsequently omitted from further analysis if they provided a negative response. Secondly, to pool the data from both the Norwegian and the English survey, we performed a Levene' s test to assess the equality of variance, based on the median for robustness.

Finally, structural equation modeling (SEM) was applied to estimate the effect of the psychological factors of the different behavioral techniques. SEM was performed using the lavaan package (23) in the statistical software R (lavaan version 0.6-7, R version 3.5.2, The R Foundation for Statistical Computing, 2016). The maximum likelihood estimation was used to assess for missing values, using the Yuan-Bentler correction. First, we inspected the baseline model through a confirmatory factor analysis (CFA), without specification of interactions between factors (i.e., latent variables). CFA allowed us to detect irregularities in the observed data such as unsuitable factor loadings (< 0.60) and insignificant variances, and exclude if necessary. Afterwards, SEM was evaluated using the proposed interactions between the included factors, and model fit acquired using following indices: the Comparative Fit Index (CFI) and the Tucker Lewis Index (TLI) (CFI/TLI > 0.90), the Root Mean Square of Approximation (RMSEA) (< 0.08) and the Standard Root Mean Square Residual(SRMR) (< 0.10) (24).




RESULTS


Summary of the Responses

A total of 5,158 students receive the email updates about COVID-19 by the HEI, and accordingly the invitation to participate in the study. We registered 359 completed surveys, thus a 7% response rate, from which 327 students filled in the Norwegian version and 32 students the English version. Thirteen students responded they were not exposed to any on-campus activities and were excluded from further analysis. This resulted in 317 Norwegian- and 29 English- surveys (Supplementary file 2), which were compared for variance equality. Levene's test showed inequal variance for one item corresponding to the factor risk severity [Q3_5, F(1, 338) 10.90, p = 0.001]. Supplementary file 3 presents the Levene's test for all items included in the survey. We excluded Q3_5 and pooled both datasets for further analyses. The scale of the dataset allows us to perform the proposed analysis, however, the response rate limits us to interpret the results for the whole student population. We therefore position the results as being informative rather than representable for our population of interest.



Modeling the Data

We inspected the baseline model through CFA in 2 rounds and the results are presented in Table 1, showing the included factor loadings. Half of the items corresponding to the factor perceived behavioral control had to be excluded from the model due to unsuitable factor loadings below 0.60 (Q10_1, Q10_3, Q10_5, Q10_7, Q10_9, Q10_11). In addition, other items corresponding to attitudes toward IPC behaviors (Q4_1, Q4_2, Q4_4, Q5_4, Q4_6), attitudes toward reminders (Q8_6), and attitudes toward novel opportunities (Q8_5, Q9_5) presented factor loadings below 0.60 and were excluded from further analyses. The factor risk susceptibility had to be fully removed from the model due to the corresponding items' insignificant variance (Q3_3, Est = 0.48, se = 0.29 p = 0.104, Q3_6, Est = 0.15, se = 0.44 p = 0.725).


Table 1. Confirmatory factor analysis.
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With the remaining items we developed the SEM, which resulted in an acceptable model fit: CFI = 0.88, TLI = 0.86., RMSEA = 0.07, SRMR = 0.05. CFI/TLI are slightly below the proposed fit indices (> 0.90), which is due to an unstable factor of attitudes toward IPC behaviors. However, we did not seek to re-specify the factor, since we aimed at obtaining a general perception toward this set of actions rather than a statistically powerful construct. Re-specifying the factor would result in a loss of information. The final model explained 0.79 of the variance in attitudes toward reminders (AR), 0.62 of the variance in attitudes toward novel opportunities (AO), and 0.74 of the variance in attitudes toward email updates about COVID-19 (AE), and is presented in Figure 1.


[image: Figure 1]
FIGURE 1. The structural equation model for explaining student perceptions of a Norwegian university's COVID-19 response strategy. Notes, ***p < 0.001, **p < 0.01, *p < 0.05. Figure presents standardized estimates. Full lines present significant correlations, dotted lines present non-significant correlations.




Students' Perceptions

The model presented a significant positive effect of attitudes toward IPC behaviors for the response strategy in general. The effect was largest for AO (β = 0.59, z = 5.38, p < 0.001), secondly for AR (β = 0.38, z = 3.51, p < 0.001), and lowest for AE (β = 0.29, z = 2.93, p = 0.003). Institutional trust had a strong positive effect on AE (β = 0.37, z = 3.95, p < 0.001), and a moderate effect on AO (β = 0.17, z = 2.36, p = 0.018), but no significant effect on AR (β = 0.11, z = 1.72, p = 0.086). In addition, the model showed no significant correlations of perceived behavioral control on the attitudes toward the pandemic response strategy in general (AR, β = −0.01, z = −0.1, p = 0.92; AO, β = 0.03, z = 0.52, p = 0.61, AE, β = 0.02, z = 0.27, p = 0.79). Similarly, risk severity presented no significant effect on the attitudes toward the response strategy in general (AR, β = 0.12, z = 1.50, p = 0.13; AO, β = 0.00, z = 0.02, p = 0.98, AE, β = 0.14, z = 1.53, p = 0.13). However, risk severity presented a strong covariance with attitudes toward IPC behaviors (β = 0.48, z = 4.13, p < 0.001), and institutional trust (β = −0.22, z = −3.26, p < 0.001), suggesting an indirect effect on the dependent variables (AR, AO, AE).

To obtain a sense of the magnitude of the dependent variables, Table 2 presents the items' intercepts on a 6-point scale. The intercepts ranging from 1 till 3 can be perceived as negative, and those ranging from 4 to 6 as positive. Results suggest a highest positive attitude for AO, secondly for AE, and the lowest for AR.


Table 2. Item intercepts of the dependent variables included in the structural equation model.
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DISCUSSION

This study measured Norwegian students' perceptions toward the COVID-19 pandemic response strategy implemented by their HEI. Results suggested that creating novel opportunities such provision of antibacterial dispensers in a convenient place was well-received by the students. This intervention could respond to both the novelty and surprise of the action (i.e., creating a new action in an unexpected environment), as well as its convenience. Theories of motivation, particularly of intrinsic motivations and attitudes, place novelty and surprise among the primary factors that arouse interest and motivate exploratory or avoidance behaviour (25). However, both effects could attenuate rather quickly, and subsequently the motivation to engage in a behavior. Therefore, it is important to consider the time-constrained benefits when implementing similar interventions.

Trust toward the institution presented more favorable attitudes in relation to the email updates about COVID-19 (i.e., high-processing interventions), thus information is perceived more positively when provided from a trustworthy source. To a lesser extent, creating novel opportunities, in our case chemical substances such as antibacterial gel, should also be implemented by trustworthy source in order to be perceived as acceptable. This is somewhat in line with a previous study amongst youth in Norway, being informed and trusting the information was deemed important and decreased their anxiety (26). Finally, reminders were not affected by trust toward the source since attitudes are supposedly established for known information, regardless of who provides it. These results present the importance of trust in a source when providing information, however, this trust becomes less relevant for lower-processing interventions such as novel opportunities and reminders.

On the other hand, these low-processing interventions benefit more from pre-existing positive perceptions toward the behaviors they encourage. Attitudes toward IPC behaviors showed the strongest effect on students' perceptions of new opportunities and reminders. Whereas, providing email updates about COVID-19 is less affected by these pre-existing perceptions. This finding indicates the openness of students when receiving new information, not being directed by their already formed opinions.

Risk severity showed no immediate effect on the perception of the overall pandemic response strategy, somewhat in line with a previous study in Norway where only limited predictions of perceived individual risk on the proposed health protective behaviors was found (27). However, an indirect effect was indicated through trust toward the institution and attitudes toward IPC behaviors. Risk severity had a negative effect on trust toward the institution, subsequently resulting in less positive attitudes toward the informative emails and the creation of novel opportunities. On the other hand, risk severity positively influenced attitudes toward IPC behaviors, which accordingly benefitted low-processing interventions. To summarize, students that perceived COVID-19 as a high risk were less receptive toward email updates about COVID-19, while being more receptive toward the reminders. The correlation amongst risk perception, trust and information has been reported consistently during this pandemic (18, 28). However, none of these studies reported the effect of risk perception on different behavioral techniques. Although our results are merely suggestive, they provide a compelling case for further, more rigorous investigation of these associations.

Several limitations of the study must be acknowledged since these have implications on the interpretation of the results. First, our response rate is rather low and we are therefore unable to generalize the results for the whole student population. Although we provided a modest incentive, providing a larger incentive could have resulted in participant bias. Therefore, our results should be regarded as informative rather than representative of a whole population. We encourage replication and further qualitative and quantitative research on this topic. Furthermore, due to the time-sensitive period we were unable to pilot the survey quantitively, including a large enough sample to identify potential issues within constructs. Although we developed the survey on the basis of validated constructs, some scales would have benefited from more rigorous pre-testing (e.g., risk susceptibility). We believe this information could have given a more nuanced view of certain factors as well as provide additional information. Additionally, we analyzed the open-ended question to determine if it would add more depth to our quantitative results, however, much of the responses related to virtual teaching and examination anxiety due to the pandemic situation. Although touching on important aspects, these responses do not add information to the phenomena of interest within this study. Nevertheless, these answers point toward the true concerns of our sample, and it could be relevant to broaden the scope of this line of work by including an analysis of the impact of COVID-19 on different but related issues, such as students' digital literacy in higher-educational (29). Adapting education and communication strategies by HEI's will have an impact on students' preferences and acceptance of a pandemic response strategy (30), therefore, it would be beneficial to include these perspectives in future research.

The findings of this study are important from both an academic and policy perspective. The findings highlight the importance of understanding the perceptions among the target population, in this case students, of a pandemic response strategy implemented by a HEI. Providing new opportunities to engage in recommended preventive measures are highly encouraged, however these should be regularly altered to ensure their durability. Furthermore, a host of factors such as institutional trust, perceptions concerning IPC measures and risk severity influences students' perceptions of different behavior change techniques, and should therefore be considered when developing pandemic response strategies, as well as public health and health promotion strategies more generally. Finally, an emerging body of COVID-19 research has explored and explained behaviors during a pandemic. However, there is a paucity of research thus far that has focussed on the target population's perceptions of an institutional COVID-19 pandemic response strategy. This type of knowledge can contribute to understanding how perceptions can impact acceptance and adoption of specific IPC measures within a pandemic response, and illustrates the importance of pre-testing messages and conducting formative research to ensure appropriate message framing and relevance to the target population. Longer-term studies investigating the effectiveness of specific preventive measures and attenuation of effects over time, as well as ongoing studies of target population needs, preferences, perceptions and uptake of recommended measures are urgently needed to inform policy and practice and ensure the effectiveness and sustainability of COVID-19 response strategies.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

FVV and SB contributed to the data analysis and interpretation, and wrote the manuscript. All authors contributed equally to the research design and data collection, read, and approved the final manuscript.



ACKNOWLEDGMENTS

We thank the university's COVID-19 response team, particularly Gro Holter and Bård Martin Tollefsen, for their useful inputs and support for this study. Furthermore, we extend our appreciation to our colleagues at the Department of Public Health Sciences who reviewed the survey, and all participating students.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.700542/full#supplementary-material



FOOTNOTES

1https://www.nsd.no/en

2https://helseforskning.etikkom.no/reglerogrutiner/soknadsplikt/sokerikkerek?p_dim=34999&_ikbLanguageCode=us



REFERENCES

 1. Van de Velde S, Buffel V, Bracke P, Van Hal G, Somogyi NM, Willems B, et al. The COVID-19 international student well-being study. Scand J Public Health. (2021) 49:114–22. doi: 10.1177/1403494820981186

 2. Helsedirektoratet. Helsedirektoratet stenger alle barnehager og skoler. (2020). Available online at: https://www.helsedirektoratet.no/nyheter/helsedirektoratet-stenger-alle-barnehager-og-skoler (accessed January 21, 2020).

 3. Folkehelseinstituttet (FHI). Råd til universiteter, høyskoler, fagskoler og folkehøyskoler. (2020). Available online at: https://www.fhi.no/nettpub/coronavirus/rad-og-informasjon-til-andre-sektorer-og-yrkesgrupper/universiteter-hoyskoler-fagskoler-folkehoyskoler/?term=&h=1 (accessed January 21, 2021).

 4. West R, Michie S, Rubin GJ, Amlôt R. Applying principles of behavior change to reduce SARS-CoV-2 transmission. Nat Hum Behav. (2020) 4:451–9. doi: 10.1038/s41562-020-0887-9

 5. Puspitasari IM, Yusuf L, Sinuraya RK, Abdulah R, Koyama H. Knowledge, attitude, and practice during the COVID-19 pandemic: a review. J Multidiscip Healthc. (2020) 13:727–33. doi: 10.2147/JMDH.S265527

 6. Jumaa PA. Hand hygiene: simple and complex. Int J Infect Dis. (2005) 9:3–14. doi: 10.1016/j.ijid.2004.05.005

 7. Barrett C, Cheung KL. Knowledge, socio-cognitive perceptions and the practice of hand hygiene and social distancing during the COVID-19 pandemic: a cross-sectional study of UK university students. BMC Public Health. (2021) 21:426. doi: 10.1186/s12889-021-10461-0

 8. Thaler RH, Sunstein CR. Nudge: Improving Decisions About Health, Wealth, and Happiness. 2nd ed. London: Penguin books (2009). p. 312.

 9. Hansen PG. The definition of nudge and libertarian paternalism: does the hand fit the glove? Eur J Risk Regul. (2016) 7:155–74. doi: 10.1017/S1867299X00005468

 10. Bish A Michie S. Demographic and attitudinal determinants of protective behaviours during a pandemic: a review. Br J Health Psychol. (2010) 15:797–824. doi: 10.1348/135910710X485826

 11. Michie S, West R, Rogers MB, Bonell C, Rubin GJ, Amlôt R. Reducing SARS-CoV-2 transmission in the UK: A behavioural science approach to identifying options for increasing adherence to social distancing and shielding vulnerable people. Br J Health Psychol. (2020) 25:945–56. doi: 10.1111/bjhp.12428

 12. Engelen B. Ethical criteria for health-promoting nudges: a case-by-case analysis. Am J Bioeth. (2019) 19:48–59. doi: 10.1080/15265161.2019.1588411

 13. Seale H, Dyer CEF, Abdi I, Rahman KM, Sun Y, Qureshi MO, et al. Improving the impact of non-pharmaceutical interventions during COVID-19: examining the factors that influence engagement and the impact on individuals. BMC Infect Dis. (2020) 20:607. doi: 10.1186/s12879-020-05340-9

 14. Dryhurst S, Schneider CR, Kerr J, Freeman ALJ, Recchia G, van der Bles AM, et al. Risk perceptions of COVID-19 around the world. J Risk Res. (2020) 23:994–1006. doi: 10.1080/13669877.2020.1758193

 15. Epstein RA. The dangerous allure of libertarian paternalism. Rev Behav Econ. (2018) 5:389–416. doi: 10.1561/105.00000087

 16. Schmidt AT. The power to nudge. Am Polit Sci Rev. (2017) 111:404–417. doi: 10.1017/S0003055417000028

 17. Clark C, Davila A, Regis M, Kraus S. Predictors of COVID-19 voluntary compliance behaviors: an international investigation. Global Transitions. (2020) 2:76–82. doi: 10.1016/j.glt.2020.06.003

 18. Margraf J, Brailovskaia J, Schneider S. Behavioral measures to fight COVID-19: An 8-country study of perceived usefulness, adherence and their predictors. PLoS ONE. (2020) 15:e0243523. doi: 10.1371/journal.pone.0243523

 19. Lazarus JV, Ratzan S, Palayew A, Billari FC, Binagwaho A, Kimball S, et al. COVID-SCORE: A global survey to assess public perceptions of government responses to COVID-19 (COVID-SCORE-10). PLoS ONE. (2020) 15:e0240011. doi: 10.1371/journal.pone.0240011

 20. Witte K. Putting the fear back into fear appeals: The extended parallel process model. Commun Monogr. (1992) 59:329–49. doi: 10.1080/03637759209376276

 21. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. (1991) 50:179–211. doi: 10.1016/0749-5978(91)90020-T

 22. Simms LJ, Zelazny K, Williams TF, Bernstein L. Does the number of response options matter? Psychometric perspectives using personality questionnaire data. Psychol Assess. (2019) 31:557–66. doi: 10.1037/pas0000648

 23. Rosseel Y. lavaan: An R package for structural equation modeling. J Stat Softw. (2012) 48:1–36. doi: 10.18637/jss.v048.i02

 24. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Struct Equ Model. (1999) 6:1–55. doi: 10.1080/10705519909540118

 25. Barto A, Mirolli M Baldassarre G. Novelty or surprise? Front Psychol. (2013) 4:907. doi: 10.3389/fpsyg.2013.00907

 26. Dyregrov A, Fjærestad A, Gjestad R, Thimm J. Young people's risk perception and experience in connection with COVID-19. J Loss Trauma. (2020). doi: 10.1080/15325024.2020.1853974. [Epub ahead of print].

 27. Zickfeld JH, Schubert TW, Herting AK, Grahe J, Faasse K. Correlates of health-protective behavior during the initial days of the COVID-19 outbreak in Norway. Front Psychol. (2020) 11:e564083. doi: 10.3389/fpsyg.2020.564083

 28. Ye M, Lyu Z. Trust, risk perception, and COVID-19 infections: evidence from multilevel analyses of combined original dataset in China. Soc Sci Med. (2020) 265:e113517. doi: 10.1016/j.socscimed.2020.113517

 29. Tejedor S, Cervi L, Pérez-Escoda A, Jumbo FT. Digital literacy and higher education during COVID-19 Lockdown: Spain, Italy, and Ecuador. Publications. (2020) 8:48. doi: 10.3390/publications8040048

 30. Tejedor S, Cervi L, Pérez-Escoda A, Tusa F. Smartphone usage among students during COVID-19 pandemic in Spain, Italy and Ecuador. In: Eighth International Conference on Technological Ecosystems for Enhancing Multiculturality. Salamanca: Association for Computing Machinery (2020). p. 571–6. doi: 10.1145/3434780.3436587

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

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Vande Velde, Hamed, Lange, Sælid and Bastien. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	
	ORIGINAL RESEARCH
published: 23 August 2021
doi: 10.3389/fpubh.2021.684683






[image: image2]

Antecedents and Consequences of Smoking Cessation Intention in the Context of the Global COVID-19 Infodemic

Guangchao Charles Feng1*, Shan Zhu1* and Xinshu Zhao2*


1College of Communication, Shenzhen University, Shenzhen, China

2Department of Communication, University of Macau, Macau, China

Edited by:
Amy Hai Yan Chan, The University of Auckland, New Zealand

Reviewed by:
Leonardo Boncinelli, University of Florence, Italy
 Bushuyev Sergey, Kyiv National University of Construction and Architecture, Ukraine

*Correspondence: Guangchao Charles Feng, fffchao@gmail.com
 Shan Zhu, 403546552@qq.com
 Xinshu Zhao, xszhao@um.edu.mo

Specialty section: This article was submitted to Public Health Education and Promotion, a section of the journal Frontiers in Public Health

Received: 23 March 2021
 Accepted: 12 July 2021
 Published: 23 August 2021

Citation: Feng GC, Zhu S and Zhao X (2021) Antecedents and Consequences of Smoking Cessation Intention in the Context of the Global COVID-19 Infodemic. Front. Public Health 9:684683. doi: 10.3389/fpubh.2021.684683



A growing body of scientific studies has been published to inform responses to the ongoing coronavirus pandemic, and some have claimed that cigarette smoking has a beneficial or mixed effect on the prevention and treatment of COVID-19. The presentation of such findings, unfortunately, has created an infodemic. This study integrated the theory of planned behavior and the health belief model and incorporated findings on addiction from the medical literature to predict cessation intention and support for tobacco control measures in the context of the COVID-19 infodemic. The study found that cessation intention partially mediated the effect of perceived severity and fully mediated the effects of perceived benefits, self-efficacy, and addiction on support for control measures. In addition, a positively-valenced message of the effect of smoking on the prevention and treatment of COVID-19 vs. a mixedly-valenced message was significant in predicting cessation intention, and the positively-valenced message of smoking indirectly predicted support for tobacco control measures. Perceived susceptibility, barriers, and subjective norms, however, exerted neither direct nor indirect effects on the two outcome variables.
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INTRODUCTION

Scientists worldwide have been working to find risk factors and therapeutics for COVID-19 since SARS-CoV-2 was identified. Therefore, while the effect of cigarette smoking on COVID-19 has been widely studied, unfortunately, the conclusions have been mixed and even contradictory. This trend is unfortunate because the dissemination of confusing findings through media reporting, although not intended to be harmful by the media, has not only undermined years of public health efforts to curb tobacco use but also resulted in chaos during the pandemic (1). Confusing information or misinformation circulated in society during an epidemic is defined as an infodemic by WHO (2). The infodemic is believed to have contributed to persistence of the coronavirus pandemic, as people under the influence of the infodemic tend to downplay the risk, not trust public health experts, and eventually fail to comply with the recommended health practices (2–5).



LITERATURE REVIEW AND HYPOTHESES


Determinants of Health Behavioral Intentions

Numerous studies have examined why people do not give up cigarette smoking even though tobacco use is a major risk factor for more than 20 different types or subtypes of cancer (6). The determinants of such health behaviors or behavioral intentions have been extensively studied based on a variety of theories, most notably the theory of reasoned action (TRA) (7, 8); the theory of planned behavior (TPB) (9), which adds perceived behavioral control (PBC) to the TRA; social cognitive theory (SCT) (10); and the integrative model (IM) (11, 12) integrating the TRA, the TPB, and SCT [also see (13)]. The TRA and TPB have been widely employed in antismoking research [e.g., (14–17)] and generally have received empirical support.

Although all of the abovementioned theories have gained currency in their own right, they were essentially derived from expectancy-value theory (EVT) (18–24). EVT postulates that certain behavior is determined by two factors, i.e., expectancies (the likelihood of an outcome to be achieved through the behavior) and values (the desirability of the outcome).

Several theories or models that build upon the expectancy-value theory elaborate general expectancies in the TRA and the TPB into specific beliefs. They include the health belief model (HBM) (25) and its extension (26) and two models that are very similar to the extended HBM but have different formulations of the processes, i.e., protection motivation theory (PMT) [(27), p. 104)] [for a review on the differences between the PMT the HBM, see (28)] and the extended parallel process model (EPPM) (29, 30). In view of the similarities among these three models and their commonalities with the TPB, we formulate relevant hypotheses based on the original HBM.



The Health Belief Model

The HBM hypothesizes that health behaviors are influenced by four kinds of health beliefs, i.e., perceived susceptibility (PSUS), perceived severity (PSES), perceived benefits (PBEN), and perceived barriers (PBAR), as well as cues to actions (CTA) (25). The HBM has been widely used to study smoking behavior (31, 32).


Health Beliefs

PSUS, PSES, PBEN, and PBAR refer to four specific beliefs that fall into the category of outcome expectancies. Numerous studies have consistently found that a higher level of risk appraisal of the outcome (PSUS and PSES), a higher level of PBEN and a lower level of PBAR to avoiding the outcome are associated with a higher level of likelihood of compliance with recommended health practices (31, 32). PSUS [e.g., (33, 34)], PSES [e.g., (35, 36)], PBEN [e.g., (37)], and PBAR [e.g., (31, 38)] have been examined and supported in many antismoking studies. Consequently, four interrelated hypotheses are proposed below:

H1a: People who perceive stronger susceptibility to becoming ill due to smoking are more likely to quit smoking.

H1b: People who perceive a stronger severity of the consequences of smoking are more likely to quit smoking.

H1c: People who perceive stronger benefits of smoking are less likely to quit smoking.

H1d: People who perceive stronger barriers to not smoking are less likely to quit smoking.



Cues to Action

CTA can be either internal (e.g., experience of malaise or symptoms) or external (e.g., public health media campaigns or doctor recommendation) to people of concern, and they trigger readiness to adopt a certain health behavior (39, 40). The positive effect of internal CTA on health intentions has been reported in prior studies (41–43). Consequently, the following hypotheses are proposed:

H2: The higher the internal CTA are, the more likely people are to quit smoking.

The external cues that people encounter are more varied than internal cues [for a review, see (44)]. Some studies [e.g., (45)] confirmed the hypothesized effect of external CTA on smoking cessation intention, but others [e.g., (46)] did not. In the case of the relationship between smoking and COVID-19, contradictory findings have been first reported in many medical journals and further publicized by mass media (47). Some studies (48–50), including a meta-analysis (51), concluded that smokers were more likely than nonsmokers to contract SARS-CoV-2 and to have more severe symptoms. Nevertheless, other studies (52, 53), did not confirm that smoking was a risk factor for COVID-19. In addition, a few studies (54–57) even claimed that smoking was a protective factor against COVID-19.

Notwithstanding the paramount importance, the actual impact of mixed findings with respect to the relationship between smoking and COVID-19 on cessation intention has not yet been empirically examined. A research question is hence raised below:

RQ1: Are there differences in the effects of three types of message valence (positive, negative, and mixed findings on the relationship between smoking and COVID-19) and the control condition on cessation intention and tobacco control measures?




Back to the Original—Takeaways From Expectancy-Value Theory

As mentioned above, the HBM was derived from EVT but differs from EVT primarily with regard to specific behavioral beliefs replacing the general beliefs. In addition, compared to the more general EVT model (e.g., the TPB), the original HBM ignores subjective norms and self-efficacy (SEF).


Self-Efficacy

Originally proposed in social learning theory, self-efficacy is a “belief in one's capabilities and effectiveness to organize and execute the courses of action required in performing specific tasks” (10, 58–60). SEF is included in the TRA and the TPB but is referred to as PBC. PBC is an individual's perceived extent of control over performance and is jointly determined by control beliefs related to the presence of factors that may affect the performance of a behavior and the perceived power of situational and internal factors to inhibit or facilitate the performance of the behavior (7–9). In the IM, Fishbein (11, 12) referred to perceived power as SEF. SEF was later included in the extended HBM (26) and explicitly formulated in both PMT and the EPPM.

SEF has been hypothesized to positively affect behavioral intentions and has received empirical support in numerous antismoking studies (61–64). Consequently, we propose the following hypothesis:

H3: The higher SEF is, the higher smoking cessation intention is.



Subjective Norms

The TRA and the TPB underscore the importance of perceived social norms in affecting intention. Sullivan et al. (65) included subjective norms in the HBM and found that it affected the intention to participate in premarital prevention programs. In antismoking studies, many studies [e.g., (66, 67)] have concluded that tobacco denormalization (communicating that smoking is not a normal activity in our society) is a successful population-level strategy for fighting smoking [also see (68)] [cf. (69)]. Many studies have also found individual-level subjective norms to significantly influence smoking cessation intention (62, 64, 70–72). Consequently, we hypothesize as follows:

H4: The higher subjective norms are, the higher smoking cessation intention is.




Smoking Addiction

According to the IM, the effect of smoking or nicotine addiction on cessation intention may be at best close to that of habit if addiction is considered a kind of past habitual behavior (73). However, addiction is more than a kind of habit, with the literature (74–77) suggesting that addiction, as a chronic disorder, might require long-term neurobiological and behavioral treatment, as well as counseling. As mentioned above, smokers smoke for different reasons [for a review of the theories of addiction, see Newton et al. (78)] and have varying degrees of addiction (79), ranging from light (rare social smokers) to severe (dependent due to nicotine withdrawal syndrome). Regardless of the reasons for addiction, the degree of addiction has been found to be a strong predictor of quitting smoking in many prior studies (80–82). Hence, we propose the following hypothesis:

H5: The higher smoking addiction is, the less likely people are to quit smoking.



Consequences of Smoking Cessation Intention—Support for Stricter Regulations

Although numerous factors influencing support for government control of smoking have been examined (83–87), there is a lack of a coherent and sound theoretical framework. Ling et al. (88) argued that support for anti-tobacco industry action together with mistrust of tobacco companies constitute the two major factors of denormalization attitudes. We reason that support for control measures requires a heightened or more in-depth awareness of health behaviors beyond one's original attitude toward health behaviors. Previous studies (88, 89) found that support for tobacco control was positively related to intention to quit. The present study hence adheres to the EVT framework and hypothesizes that such a supportive attitude is, on the one hand, predicted by health behavioral intention and, on the other hand, both directly and indirectly affected by specific health beliefs, cues to action, subjective norms, self-efficacy and addiction [also see (90)]. That is, the variable of cessation intention also acts as a mediator between the predictors of cessation intention and support for control measures. Consequently, a series of related hypotheses are proposed below:

H6a: There is a positive relationship between cessation intention and support for tobacco control measures.

H6b: There is a positive relationship between PSUS to becoming ill due to smoking and support for tobacco control measures.

H6c: There is a positive relationship between the PSES of smoking consequences and support for tobacco control measures.

H6d: There is a negative relationship between the PBEN of smoking and support for tobacco control measures.

H6e: There is a positive relationship between PBAR to not smoking and support for tobacco control measures.

H6f: The higher subjective norms are, the more likely people are to support tobacco control measures.

H6g: The higher self-efficacy is, the more likely people are to support tobacco control measures.

H6h: The higher smoking addiction is, the less likely people are to support tobacco control measures.

H7: The associations between the predictors (shown in H6b through H6h) and support for tobacco control measures are partially mediated by cessation intention (because the predictors in H6b through H6h also directly predict tobacco control).

There is one additional research question regarding the effects of external cues to action.

RQ2: Are there differences in the direct and indirect effects of the three types of message valences (positive, negative, and mixed findings on the relationship between smoking and COVID-19) and the control condition on support for tobacco control measures?




METHODS


Participants

The participants were recruited through a paid research panel hosted by the online survey platform “Questionnaire Star” in China in September 2020. All the participants were required to be smokers according to the clinical guidelines of the CDC (91). We excluded 2,412 participants who failed to meet the quality control conditions (were nonsmokers, did not correctly answer the question regarding the valence of the stimulus, or answered the reverse-coded scale questions in the same way as the other questions). The valid sample comprised 700 participants, and the incidence rate was 22%.



Procedures

At the beginning of the questionnaire, a consent form was presented to the participants. If the participants agreed to the terms and conditions, they could subsequently begin to answer questions. However, the questionnaire was terminated immediately if they objected to the consent form. The online questionnaire proceeded page by page, and the participants could not return to a page once they had progressed beyond it. The questionnaire consisted of the following sections: a pretest (demographics were inquired), the treatment (stimulus), a manipulation check, and a posttest (health beliefs, evaluations, and concerns, intention to quit smoking and support for tobacco control measures). After the participants submitted the questionnaire, they were debriefed regarding the veracity of stimuli and were advised to consult with the WHO guidelines, which were accessible through a link provided to information about the relationship between smoking and COVID-19.



Stimuli

The study manipulated external CTA, specifically, the valence of the relationship between smoking and COVID-19. There were three treatment groups based on the message valences received, i.e., that smoking is beneficial to prevention and the treatment of COVID-19 (the positively-valenced message group), that smoking increases one's risk of contracting COVID-19 and worsens the severity of COVID-19 (the negatively-valenced message group), and that smoking may have both negative and positive effects on the risk of infection and treatment of COVID-19 (the mixedly-valenced message group). A total of 600 subjects were randomly assigned to the three groups. An additional 100 subjects were also randomly assigned to a control group in which no stimulus was presented. The four groups were dummy coded for three predictors, with the mixedly-valenced message group as the reference category, because we aim to examine the effect of COVID-19 Infodemic on smoking cessation. The stimuli are stored at the online appendix (https://ndownloader.figshare.com/files/28524306?private_link=04d6bc1646c1eb6f7278).

A question was asked to determine if the manipulation was successful: “According to the reading material, is smoking bad or good for the prevention and treatment of COVID-19?” Participants who answers were inconsistent with the group to which they belonged were disqualified from the study.



Measures

All factors but those stated otherwise below were measured using a 7-point scale [for an explanation of using a 7-point scale, see (92)] anchored with “strongly disagree” and “strongly agree” (there was also a “not applicable” category). All the measurement scales were subjected to principal component analysis (PCA) with varimax rotation and reliability tests using Cronbach's α.

Before PCA, the Kaiser–Meyer–Olkin (KMO) test of sampling adequacy and Bartlett's test of sphericity were conducted for all scales. The results were above the recommended cut-off values [the KMO value was above the acceptable level of 0.6 (93) (p. 84), and the sphericity test supported the rejection of the null hypothesis]. The number of extracted factors in PCA was finalized based on the eigenvalue-greater-than-one rule (94). Subsequent to PCA, the factor scores of the measurement scales were estimated and used in the path analysis to test the hypotheses.


Endogenous Variables


Support for Tobacco Control Measures

This construct was measured with five items that we developed by consulting with authoritative sources (95–97). The items were as follows: “Cigarette packages should contain graphic warnings of illness and death caused by smoking,” “Smoking in public places should be punished with the same measures as those implemented in foreign countries, i.e., a fixed penalty of at least 1,000 RMB (~153 US dollars),” “The price of tobacco products should increase substantially,” “All forms of commercial promotion activities in relation to tobacco products should be completely banned,” and “The punitive measures for smoking in public places during the COVID-19 pandemic should be strengthened.” PCA yielded one factor that explained 50% of the variance in the items. The factor loadings were 0.66, 0.80, 0.67, 0.66, and 0.74, and the Cronbach's α was 0.75.



Intention to Quit Smoking

This construct was measured with the following three items, all of which were prefaced with “Under the threat of COVID-19…”: “…you will stop smoking immediately,” “…you will gradually stop smoking in the next week,” and “…you will quit smoking in the next 30 days.” PCA yielded one factor that explained 67% of the variance in the items. The factor loadings were 0.82, 0.91, 0.87, and −0.65, and the Cronbach's α was 0.83.




Exogenous Variables


Control Variables

The control variables were mainly sociodemographic variables, including gender (30.39% of the participants were women), age (44.22, 47.79, 6.7, and 1.28% were 18–30, 31–40, 41–50, and 51–60 years old, respectively), education level (84.74% had a college degree), and monthly income (14.12, 46.79, and 25.96% earned below 5,000 RMB, 5,001–10,000 RMB, and 10,001–15,000 RMB, respectively, and the rest earned more than 15,000 RMB).



Smoking Addiction and Nicotine Dependence

This construct was measured using six items based on previously developed scales (98–100): “The first cigarette in the morning is the most difficult for you to quit,” “It is difficult for you not to smoke in public places where smoking is prohibited,” “You still smoke even if you are very sick,” “Once you stop smoking for a few hours, you feel restless and yawn,” “You smoke when you feel unhappy/depressed/sad,” and “You will accept an invitation to smoke together.” PCA yielded one factor that explained 56% of the variance in the items. The factor loadings were 0.74, 0.71, 0.72, and 0.81, and the Cronbach's α was 0.73.



Subjective Norms

Subjective norms were measured with five items asking if the following significant others of the respondent smoked: “parents,” “brothers and sisters,” “spouse/partner,” “your closest friend(s),” and “general friends/colleagues/classmates.” The response options for these items included “never,” “very rarely,” “seldom,” “occasionally,” “often,” “frequently,” and “very frequently” (there was also an “NA” option).

PCA yielded two factors (family and peer norms) that explained 58% of the variance in the items. The factor loadings were 0.84 and 0.88 on the family norms factor (the loadings of the remaining items were below 0.11) and 0.75, 0.71, and 0.73 on the peer norms factor (the loadings of the remaining items were below 0.10), and the Cronbach's α coefficients were 0.70 and 0.68 for family norms and peer norms, respectively.



Perceived Susceptibility to Becoming Ill

This construct was measured with four items based on a previous scale (101). The participants were asked, “Do you suspect that you may have the following health problems due to smoking?” They were then presented with the following items: “Pneumonia/lung cancer and other lung health problems,” “Heart health problems such as angina pectoris/coronary heart disease,” “Respiratory health problems such as cough/asthma/bronchitis,” and “Stroke.” PCA yielded one factor that explained 63% of the variance in the items. The factor loadings were 0.80, 83, 0.78, and 0.75, and the Cronbach's α was 0.80.



Perceived Severity of Smoking

This construct was measured with four items based on a previous scale (102): “Smoking can increase the risk of type 2 diabetes by 40%,” “Smoking can double the risk of stroke,” “Smoking, as well as passive second-hand smoking, can cause serious cardiovascular diseases, such as hypertensive heart disease, rheumatic heart disease, aneurysm, endocarditis, etc.,” and “Smoking, as well as passive second-hand smoking, can cause a variety of serious respiratory diseases, such as tracheitis, bronchitis, obstructive lung disease, and even lung cancer.” PCA yielded one factor that explained 55% of the variance in the items. The factor loadings were 0.75, 0.79, 0.80, and 0.62, and the Cronbach's α was 0.76.



Perceived Benefits of Smoking

This variable was measured with four items developed with reference to Li and Kay (103): “Smoking makes you more attractive,” “Smoking helps you relieve stress,” “Smoking makes you feel happy and relaxed,” and “Smoking makes your mind agile.” PCA yielded one factor that explained 58% of the variance in the items. The factor loadings were 0.78, 0.79, and 0.72, and the Cronbach's α was 0.67.



Perceived Barriers to Quitting Smoking

This construct was measured with three items developed with reference to Li and Kay (103): “Restraining yourself from smoking makes you unable to concentrate,” “Restraining yourself from smoking leads to alienation from smoking friends around you,” and “Restraining yourself from smoking makes you difficult in socializing with smokers.” PCA yielded one factor that explained 63% of the variance in the items. The factor loadings were 0.64, 0.86, and 0.86, and the Cronbach's α was 0.74.



Internal Cues to Action

This construct was measured with five items following the question “Have you experienced the following symptoms recently?”: “bad breath or yellow teeth,” “emphysema, pneumonia (including COVID-19), lung cancer and other lung-related diseases,” “cough, asthma, bronchitis, and other respiratory diseases,” “heart-related diseases such as rapid heart rate, angina pectoris, coronary heart disease, etc.,” and “stroke symptoms such as slurred speech and mental disorders.” PCA yielded one factor that explained 72% of the variance in the items. The factor loadings were 0.87, 0.80, 0.87, and 0.85, and the Cronbach's α was 0.88.



Self-Efficacy

A 3-item measurement scale was developed to measure self-efficacy for quitting smoking. The items included “You can stop smoking for 24 h,” “You can stop smoking for a whole week,” and “You can stop smoking for more than 1 month.” PCA yielded one factor that explained 82% of the variance in the items. The factor loadings were 0.86, 0.95, and 0.90, and the Cronbach's α was 0.88.






RESULTS

Table 1 shows the zero-order correlations among the variables. A series of path analyses were performed to test the hypotheses using Mplus 8.4 (104), in which the mediation test was performed using bootstrapping with 5,000 resamples [for a discussion of problems associated with Baron and Kenny (105), see Preacher and Hayes (106)]. The hypothesized model (M1) (Figure 1) was compared with two alternative models (M2 without the direct effects of the predictors on support for control measures and M3 with self-efficacy (SEF) as the moderator for the relationships between PSUS and cessation intention and between PSES and cessation intention, as stipulated in PMT and the EPPM). The chi-square difference test between M1 and M2 was significant ([image: image]), in favor of M1. The model fit indices of the hypothesized model were satisfactory (χ2 = 8.924, df = 4, p = 0.063, CFI = 0.985, TLI = 0.879, SRMR = 0.015, and RMSEA =0.042.) Nonetheless, the chi-square difference test between M1 and M3 was not significant ([image: image]), also in favor of M1 according to the parsimony principle. The R2 values for cessation intention and support for control measures were 0.238 and 0.214, respectively, indicating that 23.8 and 21.4% of the variance in the outcome variables, respectively, was accounted for by the predictors.


Table 1. Zero-order correlations.
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FIGURE 1. Estimation results of the proposed model (Model 1).


Cessation intention was significantly predicted by perceived severity (β = 0.166, p < 0.001), perceived benefits (β = −0.112, p < 0.01), perceived self-efficacy (β = 0.328, p < 0.001), and addiction (β = −0.086, p < 0.05). Consequently, H1b, H1c, H3, and H5 were supported, but H1a (susceptibility), H1d (barriers), H2 (internal CTA), and H4 (subjective norms) were rejected.

Support for tobacco control measures was significantly predicted by cessation intention (β = 0.302, p < 0.001). The direct, indirect, and total effects of perceived severity were significant (β = 0.206, p < 0.001; β = 0.05, p < 0.001; β = 0.256, p < 0.001). In addition, the indirect effects of perceived benefits of smoking (β = −0.034, p < 0.01), self-efficacy (β = 0.099, p < 0.001), and addiction (β = −0.028, p < 0.05) were also significant. That is, cessation intention partially mediated the effect of perceived severity, whereas the full mediation for it fully mediated the effects of perceived benefits, self-efficacy, and addiction. Nevertheless, there were neither direct nor indirect effects for perceived susceptibility, barriers, and subjective norms. Consequently, H6a (prediction of support for tobacco control measures from cessation intention) and H6c (prediction for tobacco control measures from perceived severity) were supported, but the rest of the H6 sub-hypotheses were rejected. As only three indirect effects were significant, H7 (mediations) was partially supported.

Demographic variables, perceived susceptibility, and subjective norms (both family and peer norms) did not play any role (either direct or indirect effects) in predicting any of the endogenous variables. Consequently, the hypotheses regarding susceptibility (H1a and H6b) and subjective norms (H4 and H6f) were rejected.

Regarding the RQs, the positively-valenced message vs. the mixedly-valenced message was significant in predicting cessation intention (β = −0.091, p < 0.05). Nevertheless, only an indirect effect of the positively-valenced message of smoking was found for the prediction of support for tobacco control measures (see Table 2 for all of the estimation results). The experimentally manipulated external CTA had the expected effects on cessation intention (Mnegative = 0.109, SDnegative = 1.009; Mcontrol = 0.071, SDcontrol= 1.075; Mpositive= −0.188, SDpositive = 0.962; and Mmixed= 0.044, SDmixed = 0.971) and support for tobacco control (Mnegative = 0.123, SDnegative = 0.964; Mcontrol = 0.153, SDcontrol= 1.017; Mpositive= −0.179, SDpositive = 0.967; and Mmixed= −0.020, SDmixed = 1.036), but only the comparison between the positively-valenced message group and the mixedly-valenced message group was significant. That is, people who read a message that describes smoking as beneficial for the prevention and treatment of COVID-19 are less likely to stop smoking than those who read a message that states smoking as having a mixed effect on the prevention and treatment of COVID-19. Two separate ANOVAs together with Tukey's multiple comparisons of means further revealed that people who read a message that describes smoking as good for the prevention and treatment of COVID-19 are less likely to stop smoking and to support tobacco control measures than those who read a message that states smoking has a detrimental effect [F(3, 696) = 3.493, p = 0.015, [image: image] = −0.297, p < 0.05; F(3, 696) = 4.019, p = 0.008, [image: image] = −0.303, p < 0.05].


Table 2. Results of model estimation.
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DISCUSSION

Consistent with prior studies, there is a positive association between cessation intention and support for tobacco control measures. Support for control measures is the attitude toward punitive behaviors, which is different from the attitude toward (un)healthy behaviors per se. Therefore, support for control measures is a specific attitude that can be predicted by the intention to engage in health behaviors. The first step in gaining smokers' support for tougher regulations is to dissuade them from smoking and convince them of the threat that smoking brings.

As mentioned above, cessation intention partially mediated the effect of perceived severity and fully mediated the effects of perceived benefits, self-efficacy, and addiction on support for control measures. A perception of the severity of smoking consequences determines both cessation intention and support for punitive measures against smoking. Therefore, focusing on and publicizing the severity of smoking consequences are crucial to both induce people to quit smoking and garner their support for stricter regulations against tobacco use. Furthermore, the perceived benefits of smoking, self-efficacy, and addiction contributed to cessation intention in the hypothesized directions, and these predictors affected support for tobacco control measures through the mediator, i.e., cessation intention. Perceived benefits [and severity as mentioned above; Rogers (13); Witte (29)] increase motivation, and self-efficacy promotes ability, while addiction might undermine the opportunity to process persuasive information. Motivation, ability, and opportunity (MAO) (107) have been found to influence process levels (involvement) and subsequently attitudes and behaviors.

Perceived susceptibility (H1a), barriers (H1d), and subjective norms (H4) exerted neither direct nor indirect effects on the outcome variables. However, perceived severity not only predicted cessation intention but also directly and indirectly predicted support for control measures. Compared to susceptibility, perceived severity promotes individuals' complete knowledge of smoking hazards [see (108)] and primes them to resist the belief that they are immune to smoking-caused health risks (109) and to take seriously the risk of smoking to their health [see (76)]. This may also indirectly explain why susceptibility was not predictive of the two outcome variables. People are most likely to be desensitized by widely generalized information regarding smoking's hazardous influence on health so that they truly do not realize the severity of susceptibility [cf. (76)] [most smokers in China were aware of the smoking hazards according to (110)]. Such a phenomenon can possibly be explained by exemplification theory (111, 112), which hypothesizes that people are more easily influenced by concrete (and severe) examples rather than by general risk information [cf. (113)].

Besides, Janz and Becker (114) differentiated preventive-health behaviors (PHB) from sick-role behaviors (SRB) and found perceived susceptibility was a stronger contributor for explaining PHB than SRB, yet perceived benefits and perceived severity were strong only for SRB. Consequently, smoking cessation, as one of SRB, is only closely associated with perceived benefits and perceived severity.

The nonsignificant effect of subjective norms on cessation intention is consistent with previous studies [e.g., (34)]. This finding may demonstrate that most smokers in China are not socially driven [cf. (115)] but intrinsically driven by addiction [cf. (116)], which has consistently shown an important role in predicting cessation intention. Moreover, the nonsignificant effect of subjective norms indicates the importance of distinguishing descriptive norms, which describe what other people do and is used in the present study, from injunctive or prescriptive norms, which prescribe how people should do. Many prior studies (117, 118) have found that injunctive norms play a more important role in predicting smoking cessation than do descriptive norms. In addition, the results may also reveal that different factors prevent people from smoking than those that persuade them to quit smoking [cf. (116)]. The former (the prevention of smoking among nonsmokers), as demonstrated in the success of denormalization campaigns of antismoking, is susceptible to social influence, but the latter (cessation intention among smokers) is not. Public health media campaigns should make use of the difference in determinants between smokers and nonsmokers and develop tailored messages with effective determinants to target these two groups. This might be a practical implication of this study.

Internal CTA (H2) did not have significant associations with the outcome variables. Examining the responses to the internal CTA scale, we found that the nonsignificant effects may be attributed to the little variation among the indicators. On average, the majority of the participants (mean scores below 4, i.e., about right) did not believe that they had any health problems related to smoking, which led to optimistic bias [for a review, see (119)]. The result shows that, similar to the issue of perceived susceptibility discussed above, even experiencing mild symptoms does not necessarily cue the subject to a real imminent risk. Moreover, the experimentally manipulated external CTA in general had the expected effects on cessation intentions and support for tobacco control.

The experimental findings indicate the simple fact that scientific studies are important to the wellbeing of our society. More people have been increasing their tobacco use due to distress and other mental problems caused by the pandemic (120), and confusing findings may exacerbate an already dire situation (1). Arguably, conflicting academic findings regarding the effect of smoking on COVID-19 do much more harm than general misinformation circulated on social media because the scientists who report unconventional findings are very easy to receive publicity through mainstream news media and to become more viral on social media (3, 121). Although scientists could debate on findings, media that publicize these findings should be cautious to avoid unwittingly spreading false or pseudoscientific information. This state of affairs, nevertheless, is concerning in that many media outlets have naively circulated sensational and unconventional findings, such as those on smoking being beneficial to the prevention and treatment of COVID-19 (1, 122). Media outlets should always prioritize social responsibility based on values of a high moral ground and professionalism because the information they publish could potentially cost people's lives (1). Therefore, as a caveat, alongside any unconventional findings, media outlets must report the background of the journal and authors; the controversy surrounding the findings; the official recommendations from the WHO and/or related health authorities; and more importantly, related opposing findings. This point may constitute another practical implication of the present study.

The findings of the study have additional practical implications. The nonsignificant role of subjective norms indicates that the stigmatization of smokers (denormalization) may not be an effective strategy and may even backfire, as smokers discredit social influence in their decision to continue smoking. Antismoking efforts are a collective endeavor in a civic society, which means we need to not only publicize the knowledge using concrete examples to promote beliefs about smoking hazards (severity) and the benefits of quitting and support self-control (self-efficacy) over addiction but also generate popular support for the enforcement of stricter control measures.

This study integrated the TPB and the HBM and incorporated findings on addiction from the medical literature to predict cessation intention (see Figure 1). Furthermore, the integrated framework explaining smoking cessation was extended to predict support for tobacco control measures through the repositioning of smoking cessation as a mediator. Consequently, the study makes possible theoretical contributions by proposing an integrated theoretical framework that explains two important phenomena in health communication.

The study has limitations. First of all, the measures on the smoking cessation intention and the support for control measures are collected soon after the subjects were primed with the various stimuli. This raises the concern that the effects of stimuli may well fade away in a longer time horizon, but such a limitation regarding external validity is shared by most experimental research (123).

In addition, the respondents were recruited in China, which has the largest smoking population in the world (97, 124), is the largest cultivator of tobacco (97), and is where the coronavirus pandemic first broke out (125). Moreover, there are unique regulatory systems for the tobacco industry and social customs related to smoking in China (97). Consequently, the cultural, social, economic, and political idiosyncrasies in China require the cautious interpretation of the study findings and their generalization to other contexts. A future study reproduced in another region beyond China is needed to resolve uncertainties.

Previous studies (80, 126–128) found that smokers were more likely to be from disadvantaged social groups than nonsmokers and that those from disadvantaged social groups were less likely to quit smoking than those from more advantaged groups. This study, however, did not find predictive effects of the demographic predictors that were examined. This might be due to the limitation of the sample pool recruited from the online channel. Although, we used a paid research panel to attempt to collect a random sample covering all the provinces in China, the sample was skewed toward male well-educated youths aged 18–40 in socioeconomically developed regions.
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Background: Understanding the levels of health literacy among different groups is essential for better public health interventions targeting specific subgroups of the population. Additionally, this article explores the prevalence and influencing factors of the health literacy levels of different age groups during the COVID-19 epidemic.

Methods: Multistage stratified cluster random sampling and the Probability Proportion to Size (PPS) method were used to select permanent residents aged 15–69 in Chongqing (54,706) for the questionnaire survey. The survey period is from July 2019 and July 2020. Single-factor analysis and logistic regression models were used to study the relationship between demographics, socioeconomic factors, other independent covariates, and health literacy.

Results: The health literacy levels of residents declined with age, and there were significant differences in health literacy levels between age groups (χ2 = 3332.884, P < 0.05). As far as the factors affecting health literacy level are concerned, high education and high income are the protective factors for health literacy level for residents of all ages. For adolescents (OR = 1.383, 95% CI: 1.217–1.571), young adults (OR = 1.232, 95% CI = 1.117–1.358), and middle-aged people (OR = 1.096, 95% CI = 1.017–1.182), residence in rural areas was a protective factor. In terms of the dimensions of health literacy, in particular, elderly health literacy in 2020 in Scientific Health Concepts, Safety and First Aid, Basic Medical Care decreased significantly compared with 2019.

Conclusions: For adolescents, young adults, middle-aged people, to solve the problem of urban and rural health quality gap, we should not only use the geographical division, but also consider the social population and socio-economic differences. For the elderly, the following four dimensions of health literacy need to be paid more attention than those of other age: Basic Knowledge and Concepts, Scientific Health Concepts, Safety and First Aid, and Basic Medical Care. A lack of knowledge on the prevention and treatment of chronic diseases is the main reason for the recent decline in health literacy. And the health literacy among residents in major public health emergencies is needed.

Keywords: health literacy, different age groups, influencing factors, health literacy dimensions, COVID-19, Chongqing


INTRODUCTION

In 1998, the WHO defined health literacy as “cognitive and social skills, which determine the motivation and ability of individuals to understand and use information in a way that promotes and maintains good health” (1). A systematic review of existing definitions and models of health literacy proposed the integration of definitions and conceptualizations, that is, the knowledge, motivation, and competencies to access, understand, appraise, and apply health information to make judgments and make decisions in everyday life concerning healthcare, disease prevention and health promotion to maintain or improve the quality of life during the life course (2). According to published studies, health literacy was associated with health outcomes, including physical and mental health, the use of health care services, hospitalization, and mortality (3–6). Factors affecting the level of health literacy included financial deprivation, older age, lower educational level, perceived poor health, poor health status, high use of health care services, low socioeconomic status, male sex, and lack of the ability to effectively utilize Internet information (7, 8). In the past few decades, health literacy has become an important topic in public health research. Despite the increasing amount of attention devoted to health literacy among Chinese health policymakers, researchers, and practitioners, information about the status of health literacy in China, the most populous country in the world, remains scarce.

For China, the general goal of 2030 is as follows: by 2030, the system of promoting the health of all people will be improved, the development of the health field will be more coordinated, a healthy lifestyle will be popularized, and the quality of health services and the level of health security will continue to improve. In 2019, the National Health and Health Commission showed that the overall level of health literacy of residents in China continued to improve steadily. The level of health literacy has reached 19.17 and 2.11% higher than in 2018, but still at a lower level needed increase. When we focus on local areas, Chongqing performs better in improving residents' health literacy. Chongqing's four major health indicators, “life expectancy per capita, maternal mortality, infant mortality, and under-five mortality,” are all superior to the national average. According to the data of the sixth national census in China in 2020, among the inhabitant in Chongqing, the population aged 15–69 accounted for 75.67%. For adolescents aged 15–24, the results showed that poor health literacy is linked to three psychological disturbances commonly experienced in this age group: perceived stress, depressive symptoms, and impulsivity. For young and middle-aged people aged 30–59 years old, poor health literacy was associated with some adverse health outcomes, such as obesity and smoking, and there were mixed findings about health literacy and medication adherence among those with a chronic illness (9). For elderly people aged 60–69, low health literacy was linked to subjective cognitive decline and morbidity among healthy community-dwelling older adults which should prove useful in the planning of dementia prevention and intervention programs (10). A large number of studies have shown that the levels of adequate health literacy in different age groups is limited (8). There also are a few studies on the health literacy of people of different ages, most of which focus on the study of special populations. It is crucial to study the awareness level of health literacy in different age groups and their respective problems to improve public health interventions in each subgroup of the population.

In addition, in public health emergencies, we can recognize the level of health literacy more intuitively through people's concrete actions. On January 31, 2020, the World Health Organization (WHO) declared that the COVID-19 epidemic was listed as a “Public Health Emergency of International Concern” (PHEIC). When the epidemic occurred, not only were a country's emergency response capabilities and medical standards challenged, but it was also a test of the people's health habits and their lifestyle. The approach to measure the latter is health literacy. Health literacy is very important to prevent individual infectious diseases. In an emergency infectious disease environment, people with low health literacy may not be able to timely obtain effective health knowledge, and implement good health behavior (11). Health literacy is a crucial factor in managing the COVID-19 epidemic and offers a perspective for future studies that target health literacy in the context of virus outbreaks (12). In the face of major public health emergencies caused by new infectious diseases, China has significant advantages in terms of its political system as well as its prevention and control systems, but a lack of national health literacy has become obvious during this epidemic. For example, many people wore masks in the wrong direction and continued to touch their masks with their contaminated hands (13). Although the Internet has been very developed, people do not pay much attention to health knowledge. These results show that people have poor knowledge about health, and it is an underestimated problem not only nationally but also internationally (14).

Therefore, it is of great significance to study the health literacy levels of different age groups before and after the era of COVID-19. In this study, Chongqing health literacy education work has a strong promotion significance in western China. However, there are few researches on the health literacy and its influencing factors of different age groups in Chongqing. Therefore, it is instructive to study the health literacy level of different age groups that reside in this area.



METHODS


Study Participants and Sampling Procedure

This study belongs to the results of Chongqing area in the National Health Literacy Survey. The study population was residents aged 15–69 years in 39 districts and counties of Chongqing before and after the era of COVID-19, which called permanent residents. Permanent residents involved those who had resided for over 6 months in the past 1 year. However, residents who collectively lived in military bases, hospitals, prisons, nursing homes, dormitories, and other places were excluded. Using streets as urban monitoring points and townships as rural monitoring points. This research was approved by the Ethics Committee of Chongqing Second Normal University, and the research process complied with ethical standards. Obtain written informed consent from each participant or a representative office designated by law.

Using multistage stratified cluster random sampling and the PPS method (probability proportional scale sampling), 39 districts and counties in the city were selected as monitoring points. Each district and county selected 6/3 streets/townships (Affected by the epidemic, sampling in 20 years has been halved. 2019 is 6 and 2020 is 3), and 2 neighborhood committees/villages are selected from each street/township. Among them, 55 households were selected from the first 2 villages/neighborhood committees of each street/township. The third neighborhood committee/villages in each street/township makes a list of the households and selects 110 households. One permanent resident aged 15–69 was selected from each household according to the KISH table method for the household survey. Questionnaires with missing values for critical information (address, gender, and age) or health literacy outcome variables were excluded. After data cleaning, 54,706 valid questionnaires were analyzed. See Figure 1 for details.


[image: Figure 1]
FIGURE 1. Implementation steps of sampling.




Measurements
 
Health Literacy Questionnaire

The Chinese Citizen Health Literacy Questionnaire, which was developed by the China National Center for Health Education, was used in this study. The questionnaire is divided into two parts: first, basic demographic information, such as age, gender, household registration, education level, and occupation. There are 56 questions in the second part which are based on the “Chinese Citizens' Health Literacy-Basic Knowledge and Skills (Trial),” of which 50 questions are included in the calculation of the health literacy points (Cronbach's alpha of was 0.949, and the Spearman–Brown coefficient was 0.984). The second part was further categorized into 3 aspects and 6 problems. The 3 aspects are Basic Knowledge and Concepts (BKC, 22 questions), Healthy Lifestyles and Behaviors (HLB, 16 questions), and Health Skills (HS, 12 questions). The 6 types of problems are Scientific Health Concepts (SHC, 8 questions), Infectious Disease prevention (ID, 6 questions), Chronic Disease prevention (CD, 9 questions), Safety and First Aid (SFA, 10 questions), Basic Medical Care (BMC, 11 questions), and Health Information (HI, 6 questions).

At the scene, a trained investigator equipped with an Android tablet or Android phone with the “Chongqing Health Literacy Monitoring” app entered the home and conducted the questionnaire survey. The questionnaire which asked about the basic demographic characteristics of the residents, 3 aspects and 6 problems.



Health Literacy Evaluation

The full score of the questionnaire is 66 points. The total points scored in the 3 aspects BKC, HLB, and HS were 28, 22, and 16, respectively. The total points scored in the 6 problems SHC, ID, CD, SFA, BMC, and HI were 11, 7, 12, 14, 14, and 8, respectively. There were 10 true or false questions, 26 single-choice questions, 16 multiple-choice questions, and 4 situational questions (including 3 single-choice questions and 1 multiple-choice question). True or false and single-choice questions were counted as 1 point for correct answers and 0 points for errors; 2 points were counted for multiple-choice questions that gave the correct answer, and 0 points were counted for wrong choices. Missing value processing: The health literacy monitoring data has not been filled with missing values. For health literacy assessment questions, unanswered questions will be counted as 0 points. Outliers cleaning: according to the actual situation, check the original data, determine the type of error, supplement or correct the data, and remove the questionnaires that are found to be unqualified. The above standards are from the China Health Education Center.

The maximum score of health literacy is 66. [image: image]%, where “S” represents the percentage of the total score of a sample in the total score of the questionnaire and “T” represents the total score of a sample's health literacy. A score for the second part of the questionnaire >80% (80% of 66 points is 53 points) of the total score is regarded as having adequate health literacy, and the percentage of people with adequate health literacy in the total population is the overall level of health literacy. The overall health literacy level of the 3 aspects and 6 problems of health literacy were calculated similarly. In a certain dimension, the number of people who scored more than 80% accounted for the percentage of the total survey population, which is the health literacy level of a certain dimension. [image: image], where “N” represents the percentage score of a certain dimension of a certain sample in the total score of that aspect/problem of the questionnaire, “D” represents the total score of a certain aspect/problem of a sample's health literacy, and “L” represents the total score of a certain aspect/problem of health literacy. If N ≥80, the sample has adequate health literacy in the dimension.



Covariates

Age, survey year, place of residence, gender, education level, income, and chronic diseases were all included in the analysis as sociodemographic covariates.

Age was recorded in years and categorized into four age groups for the analyses. The Chinese central government document “Medium and Long-term Youth Development Plan (2016–2025)” referred to youths in the age range of 14–35 years old. Therefore, the international physiological and biochemical indicators were not fully adapted to China. Secondly, the age we set was based on the relevant research on health literacy conducted by the China Health Education Center. The youngest age group of 15- to 29-year-old people, known as “adolescents” because they have a political role, are transitioning into laborers and consumers and starting their own families, thereby increasing their independence from the economy and their emotions (15). People in the second age group are between 30 and 45 years old and are called “young people,” with increasing obligations in terms of family organization, the labor market, and political and civic participation. The study population between the ages of 46 and 59 was classified as “middle-aged adults.” Their status can be defined by complex obligations and stable life plans. Individuals 60 years and older represent senior citizens. Most of them have retired, are facing dwindling opportunities and physical possibilities, and have experienced some serious health management problems (16) (age 15 ~ 29 = 1, 30 ~ 44 = 2, 45 ~ 59 = 3, 60 ~ 69 = 4 groups).

In 2019 and 2020, we monitored the health literacy of Chongqing residents for 2 consecutive years. Gender was classified as “female” or “male” (male = 1, female = 2). According to where people live, they were divided into urban areas and rural areas (rural = 1, urban = 2).

Educational level was assessed using the International Standard Classification of Education (ISCED-97) (17) combined with China's national conditions. Those with only an elementary school education and illiterate residents are less educated. China's compulsory education through junior high school and high school diplomas were regarded as medium educated, and those with a college degree and above were regarded as highly educated (low educational level = 1, medium education level = 2, high education level = 3).

The division is based on the per capita disposable income level in Chongqing (18, 19); residents with a per capita annual income of < ¥3,000 ($434.95) belong to the low-income group; residents with a per capita annual income between ¥3,000 and ¥10,000 ($1449.82) were regarded as the middle-income group; residents ¥10,000 yuan and above were regarded as the high-income group (low-income group = 1, middle-income group = 2, high-income group = 3).

The chronic diseases we defined included hypertension, heart disease, cerebrovascular diseases (such as stroke, cerebral infarction, cerebral thrombosis, etc.), diabetes, malignant tumors, and other chronic diseases (with chronic disease = 1, not suffering from chronic disease = 0).




Statistical Analyses

All data were double-entered using Microsoft Office Excel 2017, and all data analyses were performed using SPSS 26.0. Descriptive analysis was performed to describe the research population and the level of health literacy. The chi-square test was used to evaluate the relationship between the health literacy possession rate of Chongqing residents and the health literacy level of different dimensions at different ages. Single-factor analysis and logistic regression models were used to study the relationship between demographics, socioeconomic factors, other independent covariates and health literacy. These analyses were performed on the total sample and stratified by age group (15–29 years, 30–44 years, 45–59 years, and above). The level of health literacy was divided into two categories: “no” (a health literacy score <80) and “yes” (a health literacy score ≥80). The criterion of significance was α = 0.05, corresponding to a P < 0.05.




RESULT


Single Factors of Health Literacy in Different Age Groups

The health literacy levels of residents declined with age, and there were significant differences in health literacy levels between age groups (χ2 = 3332.884, P < 0.05). Within the age group of 15–29 years, among which literacy in 2019 was higher than in 2020. The higher the education level and income, the higher the health literacy. People without chronic diseases have higher health literacy.

In the 30 to 44-year-old and 45 to 59-year-old age groups, these five variables were also statistically significant (P < 0.05). The results for the other variables were similar to those in the 15 to 29-year-old age group except that the literacy level among those residing in an urban area was significantly higher than among those residing in the countryside.

Within the age group of 60–69, the resulted showed that for elderly residents in Chongqing, the health literacy level in 2019 was higher than that in 2020, those residing in urban areas had higher literacy than those residing in rural areas, and the higher the education level and income level, the higher the health literacy level. See Table 1 for details. Table 1 only selected residents with adequate health literacy.


Table 1. Factors associated with health literacy and stratified by age groups—results of Bivariate Analyses.

[image: Table 1]



Multiple Factors of Health Literacy in Different Age Groups

Taking health literacy as the dependent variable (Yes = 1; No = 0), we used single-factor analysis of statistically significant survey year, residence, education level, per capita household income, and chronic disease as independent variables in logistic regression analysis. The results showed that for residents of all ages, a high education and high income were protective factors for health literacy level. Compared to 2019, the odds of having adequate health literacy were significantly lower in 2020 across four different age groups. Residence in rural areas was a protective factor for adolescents (OR = 1.383, 95% CI: 1.217–1.571), young adults (OR = 1.232, 95% CI = 1.117–1.358), and middle-aged people (OR = 1.096, 95% CI = 1.017–1.182).” See Table 2 for details.


Table 2. Factors associated with health literacy* stratified by age groups-results of the Logistic Regression.
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Chi-Square Test of Different Dimensions of Health Literacy for Different Age Groups in 2019 and 2020

As shown in Table 3, the year of the survey was significantly correlated with the level of health literacy and the overall health literacy level of each age group declined from 2019 to 2020.


Table 3. Factors associated with health literacy in 3 different aspects and 6 types of health problems (2019 and 2020)* stratified by age groups—results of bivariate analyses.

[image: Table 3]

It can be seen from Table 3 and Figure 2 that among the 3 aspects, “the Basic Knowledge and Concepts” of residents in 2020 were significantly lower than those in 2019 in all age groups, while “Health Skills” were the opposite. In terms of “Healthy Lifestyle and Behavior,” except for the elderly (60–69 years old), the level of health literacy changes was not statistically significant, and for the other age groups, it increased significantly.


[image: Figure 2]
FIGURE 2. Trends in the scores of the “3 aspects and 6 problems” health literacy at each age.


From the perspective of 6 problems, only middle-aged people (45–59 years old) and the elderly (60–69 years old) had significantly reduced health literacy levels among the “Scientific Health Concept” and “Safety and First Aid.” In the “Infectious Disease prevention,” the health literacy level of all age groups had increased significantly, while the “Chronic Disease prevention” was the opposite. Only the elderly (60–69 years old) experienced a significant decline in the issue of “Basic Medical Care.” In the “Health Information,” the health literacy level of the entire population and the young and middle-aged population (30–44 years old) had increased significantly. See Table 3 and Figure 2 for details.




DISCUSSION

For the first time, this article focused on the differences of health literacy in diverse age groups of Chongqing residents before and after the era of COVID-19 and it discussed the influencing factors of various age groups on the level of health literacy in disparate dimensions.

According to the four age groups representing the dissimilar stages in the life course of Chongqing's population, the levels of health literacy were distinct. The health literacy levels of the residents gradually decreased with the natural change in age, which was consistent with previous international studies (15, 20–22). However, we found some new discoveries, and the results showed that in different age groups, under the influence of different factors, there are significant differences in the rate of the residents' health literacy.


For Adolescent to Middle-Aged People, Sociodemographic Factors Were Important for the Differences in Health Literacy Between Urban and Rural Populations

Our results showed that for the total sample covering all age groups, the health literacy levels of rural residents were significantly lower than those of urban residents, which is consistent with the results of most researchers. However, after conducting a stratified analysis by age and excluding confounding factors, we obtained different results. We found that the health literacy levels of the three age groups of adolescents, young adults, and middle-aged residents living in rural areas were significantly higher than those in urban areas. This meant that regardless of whether there were differences in health literacy between urban and rural populations, living in rural areas cannot solely explain the differences in health literacy between urban and rural areas, and sociodemographic factors must also play an important role (23, 24). Based on the results of this article, to solve the problem of the gap between urban and rural health literacy, we should not only use geographical divisions but also consider sociodemographic and socioeconomic differences.



Need to Improve the Health Literacy Level of Residents During Major Public Health Emergencies

In addition, we found that due to the impact of COVID-19, the health literacy levels of all age groups declined. In this epidemic, the Chinese government has taken measures to try to conduct home quarantine throughout the nation, which has had a huge impact on people's lives and behavior. Poor population health literacy is an underestimated public health problem worldwide, and the New Coronary Pneumonia Information Center emphasized this issue (25). In the crisis of the COVID-19, the health literacy of individuals, communities, and populations (26) were very important. On the one hand, the internet has made information easier to access (27), but on the other hand, it also contains a lot of false information (28) about health, which makes enhancing health literacy difficult. The epidemic has expedited the rapid spread of false health information (26), making the popularization of health literacy more challenging. On the other hand, in traditional health communication, it has been emphasized that the public should obtain health knowledge only from official channels and medical professionals. However, compared with common existing infectious diseases, the understanding of COVID-19 in the scientific community is also undergoing a process of continuous learning and updating, so there are often conflicts of opinions in the scientific field or differences before and after official releases. The instability of the authority of health information sources has affected the basic knowledge and concepts of residents of all ages.

Health literacy is equally important for the prevention of infectious and non-communicable diseases. Promoting the level of health literacy is necessary for navigating information, identifying false and misinformation, and making decisions based on reliable and credible information (13, 29). Therefore, further research is needed on how to overcome the huge influences of major public health emergencies such as COVID-19 on the health literacy of residents. In the NPC and CP PCC this year, China will significantly enhance its ability to respond to public health emergencies as a long-term goal in 2035.



Pay Attention to the Prevention and Treatment of Chronic Diseases With Health Quality in Public Health Emergencies

To explore the abnormal phenomenon that the health literacy levels of residents of different age groups did not rise but instead fell after the outbreak of COVID-19, we analyzed the health literacy levels from various dimensions. Our results showed that in terms of the health literacy levels of chronic disease prevention and treatment, the health literacy levels of residents of different age groups showed a significant downward trend.

In our country, chronic diseases have become the main cause of death among residents (30), and their prevalence is increasing over time. Researchers have pointed out that age and the number of chronic diseases are high predictors of low health literacy (31), and treatment compliance and medication compliance are key factors in chronic disease management and treatment (32, 33). Therefore, health literacy plays an extremely important role in the treatment and management of chronic diseases. The data presented in the current article showed that the prevention and treatment of chronic diseases was the main reason for the decline in the health literacy level of residents in 2020. The epidemic interrupted chronic medical services and the supplies of medications for chronic diseases. These factors have had an impact on the health literacy of residents of all ages in terms of chronic disease prevention.



Health Literacy of Different Dimensions of the Elderly Group Needs to Pay Special Attention Compared to Other Age Groups

Our results showed that the health literacy of the elderly in all dimensions was the lowest among all age groups. As China's aging degree intensified and the urbanization rate continued to increase, the health of the elderly was threatened. The current health literacy of the elderly in my country was generally low (34), but it was of great significance to improve the health literacy level of the elderly. Health literacy can independently predict the mortality of the elderly (35). Improving health literacy can improve the medication compliance which was a key factor in the treatment of chronic diseases in the elderly of elderly people with chronic diseases (36). The results of this article showed that the health literacy level of the elderly needed to be improved in the following four dimensions compared with the whole age: Basic Knowledge Concepts, Scientific Health Concepts, Safety and First Aid, and Basic Medical Care. For example, interventions aimed at health education and health promotion should be adopted to improve the health literacy of the elderly in the context of urbanization, especially those with lower socioeconomic status (37). Second, the possibility of receiving regular health checkups and reporting good self-assessed health conditions was significantly higher. Sufficient health information may be obtained from multiple sources (38). Therefore, according to the dimensions of health literacy, a variety of methods can be used to improve the health literacy level of the elderly in a targeted manner.




LIMITATIONS

First, the main limitation of the study regards its cross-sectional nature, making it difficult to make causative inferences. Second, this study did not measure the health literacy levels of residents under 15 and over 69, so the results cannot explain the difference in health literacy between children and the elderly in Chongqing. Thirdly, because some of the data information was not detailed enough, we were unable to conduct an in-depth analysis of the reasons for the abnormal decline in residents' health literacy levels in 2020. In addition, the total sample size surveyed in 2020 was smaller than that in 2019 due to COVID-19 precautions.



CONCLUSION

This study showed that there were significant differences in the comprehensive health literacy levels of residents of different age groups in Chongqing, and their risk factors were also distinct. Among the sociodemographic and economic factors, in order to solve the problem of urban and rural health quality gap, we should not only use the geographical divisions but also consider the differences between social population and social economy. We suggest that targeted interventions related to health literacy can be implemented for people of various age groups. Due to the COVID-19 outbreak, this study used the investigative year as a variable. The level of health literacy in some dimensions was significantly reduced in 2020, especially in terms of Basic Knowledge and Concepts and Chronic Diseases prevention. It is recommended that the health literacy education of residents should be strengthened during major public health emergencies. In particular, attention should be paid to the improvement of the health literacy of the elderly in the four dimensions of Scientific Health Concepts, Safety and First Aid, and Basic Medical Care. The above findings will provide more effective ways and ideas to improve the health literacy of residents of different ages.
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Introduction: The COVID-19 pandemic and the subsequent lockdown instigated serious mental health conditions. So far, the UAE data on mental health problems due to this pandemic outbreak is still scarce. The objective of this study was to identify the prevalent psychological difficulties experienced by university students, faculty members, and staff during COVID-19 lockdown and the coping strategies used.

Methods: A cross-sectional design was used to collect data from 737 participants using an online electronic survey. Participants included students, faculty members, and staff from universities in the UAE. The General Health Questionnaire (GHQ-12) was used to measure general distress, Penn State Worry Questionnaire (PSWQ-16) was used to measure worry, and the Coping Inventory for Stressful Situations (CISS-48) was administered to measure coping strategies used by participants during the COVID-19 pandemic lockdown. Data were collected during May to June 2020.

Results: The results indicated that 60.4% of students, 57.4% of the faculty members, and 52.3% of the staff experienced mild psychiatric problems. About 32.9% of students, 33.7% of the faculty members, and 25% of the staff experienced high levels of worry during the COVID-19 lockdown. Changes in eating patterns, worsening chronic health problems, change in sleep patterns, and concentration difficulties were reported. Furthermore, significant differences were observed in worry and coping strategies among participants. Women use more avoidance and emotion-focused coping compared to men.

Conclusion: It was concluded that COVID-19 lockdown has negatively impacted university faculty, staff, and students in terms of health behavior, psychological and physical health.

Keywords: COVID-19, university faculty members, university staff, students, distress, worry, coping


INTRODUCTION

The new coronavirus (COVID-19) is a type of pneumonia first spotted in Wuhan, China (WHO, 2020a). The World Health Organization considers COVID-19 to be the sixth global public health concern (Guan et al., 2020). Its symptoms include cough, fever, muscle pain, sore throat, headache, loss of taste or smell, repeated shaking with chills, and difficulty breathing or shortness of breath (CDC, 2020). Clinical evidence indicates that older people and individuals with certain chronic illnesses such as lung disease, heart disease, and diabetes are at higher risk of getting infected with COVID-19 (CDC, 2020).

The COVID-19 pandemic has brought the greatest global challenge in this decade. The extent of the impact of this pandemic on global mental health and daily life is still mysterious. The unpredictable nature of the spread of this virus has brought great uncertainty within societies (Atchison et al., 2020; Verity et al., 2020), especially with the emergence of new variants of the virus (CDC, 2020). Researchers reported that about one-fifth of Iranians and almost a quarter of the Chinese population experienced severe to very severe levels of anxiety. Women were reported to experience more anxiety than men (Moghanibashi-Mansourieh, 2020; Wang et al., 2020).

Previous studies have shown increased distress associated with COVID-19 pandemic lockdown. For instance, some studies found that 22.8% of the participants experienced elevated stress (Yu et al., 2020). Furthermore, research revealed that two-thirds of the participants experienced psychological distress (Shahrour and Dardas, 2020). Moreover, another study demonstrated that about half of the participants experienced distress (Petzold et al., 2020).

In addition to the adverse effects of the disease, quarantining may also have a profound impact on mental health, such as fear of death, anger, and feeling of loneliness (Xiang et al., 2020). With more than 2.6 billion people living under some kind of quarantine, mental health cost is on the rise. The Lancet published a review of 24 studies documenting the distressing impact of quarantine on both public and healthcare workers. These impacts include depression, anxiety, anger, irritability, post-traumatic stress disorder (Brooks et al., 2020), distress, and worry (Kibbey et al., 2021). Other mental health problems incorporate low mood, insomnia, stress, and emotional exhaustion (World Economic Forum, 2020).

As mentioned above, worry is one of the major mental health issues related to the COVID-19 pandemic. Research has shown that worry is uniquely associated with anxious and depressive symptoms. Worry was found to be the dominant cognitive vulnerability factor that predicted increments in symptoms over time (Hong, 2007). One of the most stressful factors in worry is the unpredictability of the situation. In addition, the seriousness of the risk, and misinformation can heighten the sense of concern among the masses (Bao et al., 2020). Similarly, life challenges, such as the COVID-19 pandemic, and stress can trigger common mental health problems, such as anxiety, depression (Dar et al., 2017), and worry (Kibbey et al., 2021) that may need proper coping strategies to maintain individual mental well-being.

The worry induced by the COVID-19 pandemic is highly associated with psychological distress and may impact the coping strategies used by individuals (Rushabh, 2020). Regarding pandemic-related coping behavior, research has indicated that younger adults utilized a variety of coping strategies, such as avoidance and emotion-focused coping in an effort to control worry, compared to old adults (Hunt et al., 2003). In addition, age was found to be a significant factor in mental health as research has reported that COVID-19 pandemic quarantine affected people aged 21–40 years and above, in terms of their mental health condition (Ahmed et al., 2020). With regard to gender, research literature indicates significant gender differences in distress (Abu-Kaf et al., 2020; Bilodeau et al., 2020; Hamid and Abdullah, 2020; Olaseni et al., 2020), worry (Barahmand, 2008; Zlomke and Hahn, 2010; Bottesi et al., 2018; Domotor et al., 2019; Fu et al., 2020), and coping (Gemmell et al., 2016; Flannery et al., 2018; Martínez et al., 2019; Wang et al., 2020).

Literature reported that distress was associated with marital status during previous pandemic diseases (Babore et al., 2020). However, literature regarding the influence of marital status on distress during the outbreak of COVID-19 is inconsistent. Some studies argued that marital status was associated with distress-related insomnia and worry about family members; in contrast, others found no significant association (Fu et al., 2020; Li et al., 2020). For example, marital status was not a risk factor in psychological distress indicators, such as anxiety (Badahdah et al., 2020) and perceived distress (Babore et al., 2020).

Little is known about the psychological impact of COVID-19, and the ways faculty members, staff, and students use to cope with this quarantine in the UAE settings. However, research has uncovered that COVID-19 is possibly linked to worry (WHO, 2020b), anxiety (Kibbey et al., 2021), stress, and negative emotional reaction (CDC, 2020). Alcohol and other substances are also widely used by people in crisis to reduce negative emotions, distress, anxiety, or depression (Chodkiewicz et al., 2020). Therefore, this study explores the psychological impact of COVID-19 on university faculty members, staff, and students, and also the coping strategies used during the lockdown. The aim of this study was 3-fold: (1) to identify the prevalence of psychological difficulties experienced by faculty members, staff, and students during the COVID-19 lockdown; (2) to investigate the behavioral changes among participants during the COVID-19 pandemic lockdown; and (3) to identify the differences in worry, distress, and the coping strategies used during the COVID-19 lockdown with regard to gender, age groups, marital status, and categories of participants (faculty members, staff, and students). Based on the objectives of the study, the following hypotheses are stated: (1) psychological difficulties will be highly prevalent among faculty members, staff, and students during the COVID-19 lockdown; (2) participants will experience some behavioral changes during the COVID-19 pandemic lockdown; and (3) participant are expected to differ in worry, distress, and coping strategies with regard to demographic characteristics.



MATERIALS AND METHODS


Sample

The sample is composed of 737 participants: 60.7% (n = 447) university students, 27.4% (n = 202) faculty members, and 11.9% (n = 88) staff selected through the convenience sampling method. The samples were selected from three universities (one public and two private) in Al Ain city, the emirate of Abu Dhabi, UAE. The common languages of the participants are Arabic and English. About 15.5% (n = 114) of the participants were aged 18 years and below, 39.9% (n = 249) aged 19–22 years, 5.3% (n = 39) aged 23–29 years, 8.1% (n = 60) aged 30–39 years, 16.8% (n = 124) aged 40–49 years, and 14.4% (n = 105) were 50 years and above. Around 72.6% (n = 535) of the participants were females, whereas 27.4% (n = 202) were males. Regarding marital status, 29% (n = 214) were married, and their families live with them in the UAE; 65.3% (n = 481) single, and 5.7% (n = 42) married, but their families live outside the UAE. For more description of the sample characteristics, see Table 1. The inclusion criteria for students in this study was to be enrolled during 2020/2021 academic year and for faculty and staff to be active employees in the universities. The participants with recent psychiatric diagnoses were excluded.


Table 1. Description of the demographic characteristics of the study sample.
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Measures


Demographic Information

Participants were requested to indicate their age, sex, marital status, and if they were faculty members, staff, or students. The participants were also asked to respond to the General Health Questionnaire (GHQ-12), the Penn State Worry Questionnaire (PSWQ), the Coping Inventory for Stressful Situations (CISS) and three other questions (worry about own health and health of their loved ones, behavior and health changes, and increased use of substances).



The General Health Questionnaire

The Arabic and English versions were used in the study. The GHQ-12 is composed of 12 items used to measure general distress (Goldberg and Williams, 1991). There are two methods of scoring the GHQ: one is the Likert-type scaling method (0, 1, 2, 3), which is used in survey research, and the other is the GHQ scoring method (0, 0, 1, 1), which is used to identify individuals with non-psychotic psychiatric disorders (Sallow et al., 2003). Both methods were used in this study, a cut-off of 6 was used with the GHQ scoring method to identify the percentages of non-psychotic psychiatric disorders (Endsley et al., 2017). The Arabic version was validated by Hamid and Musa (2010). The Cronbach's α reliability in the Arab sample was 0.94. The Cronbach's α in the current study was 0.81 (M = 18.22; SD = 5.25).



The Penn State Worry Questionnaire

The PSWQ is a self-report measure assessing clinically significant worry (Meyer et al., 1990). It consists of 16 items rated on a 5-point Likert-type scale, ranging from 1 = not at all typical of me to 5 = very typical of me (sample item: “I am always worrying about something”), depending on whether the item is worded positively or negatively. The cutoff point of 53 was used in this based on the literature on the Penn State Worry Questionnaire (Park et al., 2014). Adequate test–retest reliability of 0.74 was reported (VivWuthrich et al., 2014). The PSWQ was translated independently by three psychology professors following International Test Commission Guidelines for Translating and Adapting Tests (ITC, 2017), using a forward–backward translation method. The three professors are native Arabic speakers who completed their graduate studies in the Western universities. The Arabic version was given to a specialist in translation studies who translated it back into English to ensure semantic equivalence. In the current study, the Cronbach's α reliability was 0.85 (M = 48.26; SD = 8.13).



The Coping Inventory for Stressful Situations

The CISS comprises 48 items rated in a 5-point Likert type scale (Endler and Parker, 1994). Score 1 indicates not all engaged in the activity, and score 5 indicates very much engaged in the activity. The items are distributed in three major factors namely, task-focused, emotion-focused, and avoidance coping. Each factor consists of 16 items. Avoidance is further divided into two factors. These are social diversion coping and distraction coping (Cosway et al., 2000; Rafnsson et al., 2006). In the present study, avoidance was used as one factor. The Arabic version of this measure was already used in previous studies (Hamid and Abdullah, 2017; Hamid and Musa, 2017). The Cronbach's α reliabilities of CISS in two UAE samples were 0.74 (Hamid and Abdullah, 2017) and 0.88 (Hamid and Musa, 2017), respectively. In the current study, the Cronbach's α reliability of CISS is 0.86 (M = 158.54; SD = 21.71). With regard to the reliability of CISS dimensions, Choi et al. (2017) reported the alpha of 0.92 for task-focused, 0.88 for emotion-focused, and 0.86 for avoidance. For the current study, the Cronbach's α-values for task-focused coping was 0.86, emotion-focused coping was 0.84, and for avoidance was 0.82.



Procedure

A link of a survey composed of the online questionnaires and a section of demographic data (age, gender, categories, and marital status) was e-mailed to the participants after the Ethical approval from the Social Sciences Research Ethics Committee was granted (Ref No: ERS_2020_6114). The survey was e-mailed to participants during the COVID-19 lockdown from May to June 2020. The first page of the survey contained a consent form requesting the agreement of participants before responding to the questionnaire.

The objectives of the study and instructions on how the questionnaires would be responded to were clearly explained at the beginning of each questionnaire. They were informed of the voluntary nature of participation and the confidentiality policy. They were also informed that the data provided would only be used for research purposes and that their private information will never be revealed. Furthermore, they were also informed that they could withdraw from the study at any stage.



Data Analysis

The Statistical Package for Social Science (IBM SPSS, v26; IBM Corp., Armonk, NY, USA) was used to analyze the data. Skewness and kurtosis values were computed to test the normality of univariate distribution of the data. Skewness and kurtosis values were within the range of normality (±1.96) (Gravetter and Wallnau, 2014). Following the normality tests, descriptive analyses were performed to identify the levels of psychological difficulties and behavioral changes experienced by participants. The t-test and ANOVA were administered to examine group differences in distress, worry, and coping.





RESULTS


The Prevalence of Mild Risk of Psychiatric Problems and Worry Among Faculty Members, Staff, and Students

Based on the cutoff point of 6, the results of the GHQ-12 indicated that 57.4% of the faculty members, 52.3% of the staff, and 60.4% of the students experienced mild risk of psychiatric problems. Regarding gender, 51.5% of the males and 61.3% of the females experienced mild risk of psychiatric problem. Concerning marital status, 57.7% of the married, 58.4% of the singles, and 66.7% of the married participants whose families are not in the UAE experienced substantial psychological difficulties.

With regard to worry, the results indicated that 33.7% of the faculty members experienced high level of worry during the COVID-19 lockdown compared to 25.0% of the staff and 32.9% of students as shown in Table 2. As for gender, 24.3% of the male participants and 35.1% the females experienced high levels of worry.


Table 2. The prevalence of mild risk of psychiatric problems and worry among faculty members, staff, and students during the COVID-19 pandemic.
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Regarding marital status, 22.4% of the married, 33.9% of the single, and 61.9% of the married whose families are not in the UAE experienced high levels of worry (see Table 3).


Table 3. The prevalence of mild risk of psychiatric problems and worry across marital status during the COVID-19 pandemic.

[image: Table 3]

The researchers used three questions to measure health worry, behavior, and health changes of participants, and increased use of some substances. The first question measured worry about own health and worrying about the health of loved ones among participants. The results illustrated that about 18.5% of the participants reported worrying about their own health, whereas 81.5% reported worrying about the health of their loved ones (see Table 4). The majority reported worry about the health of their loved ones.


Table 4. Participants' responses to three questions measuring health worry, behavior, and health changes, and increased use of some substances.
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The second question assessed about behavior and health changes of participants during the COVID-19 lockdown. The results indicated that 22.5% of the participants reported changes in eating patterns, 18.3% reported worsening chronic health problems, 19.5% experienced changes in sleep patterns, and 18% reported concentration difficulties. Furthermore, 11.8% of participants reported deterioration in mental health status. With regard to the third question, the results demonstrate that consumption of tobacco, alcohol, and coffee among participants increased during the COVID-19 pandemic lockdown (see Table 4).



Gender Differences in Distress, Worry, and Coping

The result indicated significant gender differences in distress, worry, avoidance, and emotion-focused coping. Female participants consistently scored higher than males in these variables. There were no significant differences in task-focused coping (see Table 5).


Table 5. Gender differences in distress, worry, and coping.
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Differences in Distress, Worry, and Coping Between Faculty Members, Staff, and Students

The ANOVA results showed significant differences in distress between faculty members, staff, and students [F(2,734) = 5.471, p < 0.01, η2 = 0.02]. The post hoc results indicated that faculty members and students experienced more distress compared to staff (MD = 1.51, p < 0.05; MD = 2.00, p < 0.01, respectively). However, no significant differences were found in worry. As for coping, the results indicated significant differences in task-focused and emotion-focused coping [F(2,736) = 3.564, p < 0.05, η2 = 0.010; F(2,736) = 3.097, p < 0.05, η2 = 0.008, respectively]. There was no significant difference in avoidance coping.



Differences in Distress, Worry, and Coping Across Marital Status

The ANOVA results showed significant differences in distress, worry, emotion-focused, and avoidance coping between single, married with families staying in the UAE, and those who are married but their families are outside the UAE. However, Eta-squared values suggest that these differences are small (see Table 6).


Table 6. ANOVA results of differences in distress, worry, and coping across marital status.
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Differences in Distress, Worry, and Coping Across Age Groups

The ANOVA results showed significant differences in distress and worry across age groups (see Table 7). With regard to distress, the Least Significant Difference (LSD) post hoc results showed that the younger group (18 and below) experienced more distress compared to the age groups of 19–22 and 40–49 years (MD = −1.70, p < 0.01; MD = −1.65, p < 0.05, respectively). Those aged 19–22 years old experienced less distress compared to the age groups of 30–39 and 50 and above (MD = 2.25, p < 0.01 and MD = 2.44, p < 0.001, respectively). The age group of 23–29 reported less distress than the age groups of 30–39 and 50 and above (MD = 2.31, p < 0.05 and MD = 2.49, p < 0.05, respectively).


Table 7. ANOVA results of distress, worry, and coping differences across age groups.
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With regard to worry, ANOVA results showed significant group differences in worry across age groups (see Table 7). The LSD post hoc results showed that the age group of 18 and below reported less worry compared to the age group of 19–22 (MD = −1.99, p < 0.01). The age group of 19–22 reported more worry compared to those in the age group of 23–29 (MD = −3.69, p < 0.01), whereas the age group of 23–29 reported less worry compared to the age groups of 30–39 and 50 and above (MD = 4.07, p < 0.05 and MD = 3.78, p < 0.05, respectively).

The ANOVA results also showed significant differences between age groups in the use of task-focused, emotion-focused, and avoidance coping, [F(5,731) = 5.014, p < 0.001, η2 = 0.033; F(5,731) = 7.402, p < 0.001, η2 = 0.048; and F(5,731) = 5.519, p < 0.001, η2 = 0.036, respectively] (see Table 7).

With regard to task-focused coping, the LSD post hoc results showed that the younger group (18 and below) used more task-oriented coping compared to the age groups of 19–22, 23–29, 30–39, and 40–49 years (MD = 2.99, p < 0.01; MD = 3.76, p < 0.05; MD = 5.98, p < 0.001; and MD = 5.46, p < 0.001, respectively).

About emotion-focused coping, the age group of 50 and above used less emotion-focused coping compared to the age groups of 18 and below, 19–22, 23–29, and 30–39 years (MD = 7.38, p < 0.001; MD = 5.66, p < 0.001; MD = 6.75, p < 0.01; and MD = 4.88, p < 0.01, respectively).

As for avoidance coping, the results indicated that the younger age groups used more avoidance coping compared to the older groups. The age group of 18 and below used more avoidance coping compared to the age groups of 23–29 years (MD = 7.74, p < 0.001) and the age group of 50 and above (MD = 3.44, p < 0.01). The age group of 23–29 used more avoidance coping compared to the age groups of 30–39 (MD = 6.53, p < 0.01), and the age group of 40–49 used more avoidance coping than the age group of 50 and above (MD = 5.02, p < 0.001).




DISCUSSION

The findings of the study suggest that about 57.7% of the faculty members, 52.3% of the staff, and 32.9% of the students scored 6/12 or more on the GHQ-12. Thus, the first hypothesis, which posited that psychological difficulties would be highly prevalent among participants during the COVID-19 lockdown, is supported. This result indicates a high prevalence of mild risk of psychiatric problems among participants during the COVID-19 lockdown. These findings are consistent with Petzold et al. (2020) findings that found over 50% of the participants expressing elevated levels of psychological distress related to the COVID-19 pandemic. Similarly, Son et al. (2020) found that 71% of students reported heightened stress and anxiety related to the COVID-19 pandemic. Furthermore, Wang et al. (2020) reported moderate-to-severe psychological difficulties among the general population in China during the initial stage of the COVID-19 pandemic.

The high prevalence of psychological difficulties in the present study was further supported by the responses of participants to a question on mental health status in which over 11.8% of them perceived deterioration in their mental health status. This result is supported by the findings of Lyons et al. (2020) who reported a high percentage of mental well-being deterioration among Australian students during the COVID-19 pandemic.

However, the findings of the current study suggest that participants may not be fully aware of the real impact of COVID-19 lockdown on their mental health as their response to the direct question about the deterioration of mental health was not consistent with the results of the GHQ-12. Nonetheless, more than 18% of the participants reported worsening chronic physical health.

The age group of 19–22 experienced lower levels of distress compared to the other age groups except for the age group of 18 and below. The youngest group (18 and below) experienced a higher level of distress that could be due to being in their first year at the University where they had to deal with both the challenges of being junior students and the demands of COVID-19 lockdown. These findings are in line with previous studies by Shahrour and Dardas (2020) and Alkhamees et al. (2020).

With regard to worry, the findings suggest that more than 33% of the faculty members, 25% of staff, and 32.9% of students experienced a high level of worry during the pandemic lockdown. They were more worried about the health of their loved ones (81.5%) than about their own health (18.5%). This result is consistent with the previous studies that found high levels of fear and worry among individuals about the health of their loved ones compared to their own health (Son et al., 2020).

The second hypothesis postulated that participants would experience some behavioral changes during the COVID-19 pandemic lockdown. The findings suggest that the most affected behaviors were coffee consumption, eating patterns, sleeping difficulties, concentration difficulties, increased use of tobacco, and alcohol consumption. Hence, the second hypothesis of the study is supported. These findings are consistent with the previous studies that reported a higher percentage of concentration difficulties and disruptions in sleeping patterns among students (e.g., Son et al., 2020). The findings are also consistent with a previous study, which reported 14% increase in alcohol consumption during COVID-19 “Lockdown” in Poland (Chodkiewicz et al., 2020). Likewise, Czeisler et al. (2020) reported that 13.3% of the participants experienced increased substance use during COVID-19 lockdown. However, only 18.9% of the participants in our study reported no changes in their behavior.

The third hypothesis suggests that participants would differ in worry, distress, and coping strategies with regard to demographic characteristics. The results supported this hypothesis. It is clear from the findings that faculty members and students experienced greater levels of distress compared to staff. This may be due to the demanding nature of online teaching and the lack of face-to-face interaction.

The findings suggest that women use more avoidance and emotion-focused coping during COVID-19 lockdown than do men. This indicates that men may be more capable of adapting to the demands of the COVID-19 lockdown contrary to what was suggested by previous research (Umucu and Lee, 2020). Consistent with the previous studies (Abu-Kaf et al., 2020; Bilodeau et al., 2020), we found that women experience more distress than did men. The greater level of worry experienced by women in this study compared to men is similar to that found by Bottesi et al. (2018) and Domotor et al. (2019). This result is inconsistent with the findings of Zlomke and Hahn (2010) where men were found to experience more worry compared to women.

With regard to marital status, the findings denoted that the single participants used more task-focused coping compared to the married ones. Those who are married but their families are outside the UAE reported more distress, worry, and avoidance coping compared to singles and married whose families are in the UAE. These results are inconsistent with the findings that unmarried individuals were more likely to experience heightened distress compared to the married participants (Yu et al., 2020).

In terms of age groups, those aged 22–29 reported more distress and worry compared to the other age groups. The older group appeared to use more emotion-focused and avoidance coping in dealing with distress and worry related to the COVID-19 lockdown, whereas the younger age group (18 and below) seemed to use more task-focused coping.



CONCLUSION

The COVID-19 lockdown has negatively impacted the psychological and physical health of faculty members, staff, and university students. More than 57% of faculty members, 52% of staff, and 60% of students experienced mild risk of psychiatric problems. Females seem to be more susceptible to these problems. Special attention needs to be directed toward married individuals whose families are not living with them during the pandemic lockdown as they are most prone to mental health. Online counseling might be useful to help them deal with the psychological distress they experience. In addition, equipping them with effective coping skills may enhance their resilience in such situations. Furthermore, more reliable and up-to-date information about the COVID-19 prevention could reduce the fear and distress they experience. The COVID-19 lockdown increased the use of the substance, such as tobacco, alcohol, and coffee. Females seem to use more avoidance and emotion-focused coping in dealing with the demands of COVID-19 lockdown. Those aged 40–49 also seem to use more emotion-focused and avoidance coping. In addition, participants seemed to worry more about the health of their loved ones than about their own health. This population may be resurveyed at the end of the pandemic lockdown to examine the long-term psychological impact of COVID-19 among the university communities. Overall, the COVID-19 has posed a very high demand, especially on the faculty members and university students. This is evident in the elevated psychological difficulties such as worry and distress that necessitate behavioral changes aimed at managing this situation.



LIMITATIONS

One limitation of the current study is the use of an online survey in data collection. Online surveys are associated with low response rates that may negatively affect the generalizability of findings (Sivo et al., 2006; Mulvany et al., 2019). However, this method was the only available means to collect data from participants during the COVID-19 lockdown. Further, the current study is exploratory and cross-sectional in nature. Hence, advanced designs may be appropriate to explore causal associations among the study variables. Furthermore, a convenient sampling method was used in this study, which may not be appropriate to draw a representative sample of the population. Therefore, future studies may use more fine-grained analysis to obtain more comprehensive results.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Social Sciences Research Ethics Committee, United Arab Emirates University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

All authors contributed to the manuscript planning, data collection, the preparation of this conceptualization, data curation, formal analysis, investigation, methodology, project administration, resources, validation, writing the original draft, writing, review, and editing.



REFERENCES

 Abu-Kaf, S., Nakash, O., Hayat, T., and Cohen, M. (2020). Emotional distress among the Bedouin Arab and Jewish elderly in Israel: the roles of gender, discrimination, and self-esteem. Psychiatry Res. 291:113203. doi: 10.1016/j.psychres.2020.113203

 Ahmed, M. Z., Ahmed, O., Aibao, Z., Hanbin, S., Siyu, L., and Ahmad, A. (2020). Epidemic of COVID-19 in China and associated psychological problems. Asian J. Psychiatr. 51, 1–7. doi: 10.1016/j.ajp.2020.102092

 Alkhamees, A. A., Alrashed, S. A., Alzunaydi, A. A., Almohimeed, A. S., and Aljohani, M. S. (2020). The psychological impact of COVID-19 pandemic on the general population of Saudi Arabia. Compr. Psychiatry 102:152192. doi: 10.1016/j.comppsych.2020.152192

 Atchison, C. J., Bowman, L., Vrinten, C., Redd, R., Pristera, P., Eaton, J. W., et al. (2020). Perceptions and behavioural responses of the general public during the COVID19 pandemic: a cross-sectional survey of UK Adults. medRxiv. 11:e043577. doi: 10.1101/2020.04.01.20050039

 Babore, A., Lombardi, L., Viceconti, M. L., Pignataro, S., Marino, V., Crudele, M., et al. (2020). Psychological effects of the COVID2019 pandemic: perceived stress and coping strategies among healthcare professionals. Psychiatry Res. 293:113366. doi: 10.1016/j.psychres.2020.113366

 Badahdah, A. M., Khamis, F., and Al Mahyijari, N. (2020). The psychological well-being of physicians during COVID-19 outbreak in Oman. Psychiatry Res. 289:113053. doi: 10.1016/j.psychres.2020.113053

 Bao, Y., Sun, Y., Meng, S., Shi, J., and Lu, L. (2020). 2019-n CoV epidemic: address mental health care to empower society. Lancet 395, E37–E38. doi: 10.1016/S0140-6736(20)30309-3

 Barahmand, U. (2008). Age and gender differences in adolescent worry. Pers. Individ. Dif. 45, 778–783. doi: 10.1016/j.paid.2008.08.006

 Bilodeau, J., Marchand, A., and Lee, A. (2020). Psychological distress inequality between employed men and women: a gendered exposure model. Population Health 11:100626. doi: 10.1016/j.ssmph.2020.100626

 Bottesi, G., Martignon, A., Cerea, S., and Ghisi, M. (2018). Worry and associated cognitive features in Italian university students: does gender make a difference? Pers. Individ. Dif. 126, 38–43. doi: 10.1016/j.paid.2018.01.016

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

 CDC (2020). Centers for Disease Control and Prevention (CDC) Corona Virus (COVID-19). Available online at: https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/index.html (accessed March, 2020).

 Chodkiewicz, J., Talarowska, M., Miniszewska, J., Nawrocka, N., and Bilinski, P. (2020). Alcohol consumption reported during the COVID-19 pandemic: the initial stage. Int. J. Environ. Res. Public Health 17:4677. doi: 10.3390/ijerph17134677

 Choi, Y., Moon, E., Park, J. M., Lee, B. D., Lee, Y. M., Jeong, H. J., et al. (2017). Psychometric properties of the coping inventory for stressful situations in Korean adults. Psychiatry Investig. 14, 427–433. doi: 10.4306/pi.2017.14.4.427

 Cosway, R., Endler, N. S., Sadler, A. J., and Deary, I. J. (2000). The coping inventory for stressful situations: factor structure and associations with personality traits and psychological health. J. Appl. Behav. Res. 5, 121–143. doi: 10.1111/j.1751-9861.2000.tb00069.x

 Czeisler, M. E., Lane, R. I., Petrosky, E., Wiley, J. F., Christensen, A., and Njai, R. (2020). Mental health, substance use, and suicidal ideation during the COVID-19 pandemic in United States. Morbid. Mortal. Wkly. Rep. 69, 24–30. doi: 10.15585/mmwr.mm6932a1

 Dar, K. A., Iqbal, N., and Mushtaq, A. (2017). Intolerance of uncertainty, depression, and anxiety: examining the indirect and moderating effects of worry. Asian J. Psychiatr. 29, 129–133. doi: 10.1016/j.ajp.2017.04.017

 Domotor, Z., Nordin, S., Witthöft, M., and Köteles, F. (2019). Modern health worries: a systematic review. J. Psychosom. Res. 124, 2–13. doi: 10.1016/j.jpsychores.2019.109781

 Endler, N. S., and Parker, J. D. (1994). Coping Inventory for Stressful Situations (CISS): Manual. Toronto, ON: Multi Health System.

 Endsley, P., Weobong, B., and Nadkarni, A. (2017). The psychometric properties of GHQ for detecting common mental disorder among community dwelling men in Goa, India. Asian J. Psychiatr. 28, 106–110. doi: 10.1016/j.ajp.2017.03.023

 Flannery, K. M., Vannucci, A., and Ohannessian, C. M. (2018). Using time-varying effect modeling to examine age-varying gender differences in coping throughout adolescence and emerging adulthood. J. Adolesc. Health 62, S27–S34. doi: 10.1016/j.jadohealth.2017.09.027

 Fu, W., Wang, C., Zou, L., Guo, Y., Lu, Z., Yan, S., et al. (2020). Psychological health, sleep quality, and coping styles to stress facing the COVID-19 in Wuhan, China. Transl. Psychiatry 10, 2–9. doi: 10.1038/s41398-020-00913-3

 Gemmell, L. A., Terhorst, L., Jhamb, M., Unruh, M., Myaskovsky, L., Kester, L., et al. (2016). Gender and racial differences in stress, coping, and health-related quality of life in chronic kidney. Pain Sympt. Manag. 52, 806–812. doi: 10.1016/j.jpainsymman.2016.05.029

 Goldberg, D., and Williams, P. (1991). A User's Guide to the General Health Questionnaire. London: NferNelson.

 Gravetter, F., and Wallnau, L. (2014). Essentials of Statistics for the Behavioral Sciences, 8th Edn. Wadsworth, OH.

 Guan, W.-J., Ni, Z.-Y., Hu, Y., Liang, W.-H., Ou, C.-Q., He, J.-X., et al. (2020). Clinical characteristics of coronavirus disease 2019 in China. N. Engl. J. Med. 382, 1708–1720. doi: 10.1056/NEJMoa2002032

 Hamid, A. A. M., and Abdullah, S. A. (2020). Job distress and burnout among Tanzanian and Sudanese health professionals: a comparative study. South Afr. J. Psychol. 50, 411–424. doi: 10.1177/0081246319898054

 Hamid, A. A. M., and Musa, S. A. (2010). Mental health problems among internally displaced persons in Darfur. Int. J. Psychol. 45, 278–285. doi: 10.1080/00207591003692620

 Hamid, A. A. M., and Musa, S. A. (2017). The mediating effects of coping strategies on the relationship between secondary traumatic stress and burnout in professional caregivers in the UAE. J. Mental Health 26, 28–35. doi: 10.1080/09638237.2016.1244714

 Hamid, A. A. R. M., and Abdullah, A. S. (2017). Differences in coping with stressful situations between Tanzanian and Emirati University Students. Int. J. Psychol. Behav. Anal. 1, 108–112. doi: 10.15344/2455-3867/2015/108

 Hong, R. Y. (2007). Worry and rumination: differential associations with anxious and depressive symptoms and coping behavior. Behav. Res. Ther. 45, 277–290. doi: 10.1016/j.brat.2006.03.006

 Hunt, S., Wisockia, P., and Yanko, J. (2003). Worry and use of coping strategies among older and younger adults. Anxiety Disorders 17, 547–560. doi: 10.1016/S0887-6185(02)00229-3

 ITC (2017). Guidelines for translating and adapting tests (second edition). Int. J. Test. 18, 101–134. doi: 10.1080/15305058.2017.1398166

 Kibbey, M., Fedorenko, E., and Farris, S. (2021). Anxiety, depression, and health anxiety in undergraduate students living in initial US outbreak “hotspot” during COVID-19 pandemic. Cogn. Behav. Therapy 50, 1–13. doi: 10.1080/16506073.2020.1853805

 Li, X., Yu, H., Bian, G., Hu, Z., Liu, X., Zhoua, Q., et al. (2020). Prevalence, risk factors, and clinical correlates of insomnia in volunteer and at home medical staff during the COVID-19. Brain Behav. Immun. 87, 140–141. doi: 10.1016/j.bbi.2020.05.008

 Lyons, Z, Wilcox, H., Leung, L, and Dearsley, O. (2020). COVID-19 and the mental well-being of Australian medical students: impact, concerns and coping strategies used. Aust. Psychiatry 28, 1–5. doi: 10.1177/1039856220947945

 Martínez, I. M., Meneghel, I., and Penalve, J. (2019). Does gender affect coping strategies leading to well-being and improved academic performance? Rev. Psicodidáctica 2, 111–119. doi: 10.1016/j.psicoe.2019.01.002

 Meyer, T. J., Miller, M. L., Metzger, R. L., and Borkovec, T. D. (1990). Development and validation of the penn state worry questionnaire. Behav. Res. Ther. 26, 487–495. doi: 10.1016/0005-7967(90)90135-6

 Moghanibashi-Mansourieh, A. (2020). Assessing the anxiety level of Iranian general population during COVID-19 outbreak. Asian J. Psychiatr. 51. doi: 10.1016/j.ajp.2020.102076

 Mulvany, J., Hetherington, V., and VanGeest, J. (2019). Survey research in podiatric medicine: An analysis of the reporting of response rates and non-response bias. Foot 40, 92–97. doi: 10.1016/j.foot.2019.05.005

 Olaseni, O. A., Akinsola, O. S., Agberotimi, S. F., and Oguntayo, R. (2020). Psychological distress experiences of Nigerians during Covid-19 pandemic; the gender difference. Soc. Sci. Human. 2:100052. doi: 10.1016/j.ssaho.2020.100052

 Park, H. J., Kim, J. H., Lee, J. H., Heo, J. Y., and Yu, B. H. (2014). The usefulness of the Korean version of the Penn State Worry Questionnaire for screening generalized anxiety disorder: a receiver operating characteristic analysis. Psychiatry Investig. 11, 12–17. doi: 10.4306/pi.2014.11.1.12

 Petzold, M., Bendau, A., Plag, J., Pyrkosch, L., Maricic, L., Betzler, F., et al. (2020). Risk, resilience, psychological distress, and anxiety at the beginning of the COVID-19 pandemic in Germany. Brain Behav. 1:10. doi: 10.1002/brb3.1745

 Rafnsson, F. D., Smari, J., Windle, M., Mears, S., and Endler, N.S. (2006). Factor structure and psychometric characteristics of the Icelandic version of the Coping Inventory for Stressful Situations (CISS). Pers. Individ. Dif. 40, 1247–1258. doi: 10.1016/j.paid.2005.11.011

 Rushabh, D. (2020). Fear and anxiety-coping strategies during COVID-19 pandemic in lockdown. J. Int. Oral Health 12, 187–188. doi: 10.4103/JIOH.JIOH_133_20

 Sallow, B. L., Lindow, S. W., Masson, E. A., and Hay, D. M. (2003). The use of the General Health Questionnaire (GHQ-28) to estimate prevalence of psychiatric disorder in early pregnancy. Psychol. Health Med. 8, 213–217. doi: 10.1080/1354850031000087591

 Shahrour, G., and Dardas, L. (2020). Acute stress disorder, coping self-efficacy and subsequent psychological distress among nurses amid COVID-19. J. Nurs. Manag. 28, 1–10. doi: 10.1111/jonm.13124

 Sivo, S., Saunders, C., Chang, Q., and Jiang, J. (2006). How low should you go? Low response rates and the validity of inference in IS questionnaire research. J. Assoc. Inf. Syst. 7, 351–414. doi: 10.17705/1jais.00093

 Son, C., Hegde, S., Smith, A., Wang, X., and Sasangohar, F. (2020). Effects of COVID-19 on college students' mental health in the United States: interview survey study. J. Med. Internet Res. 22:e21279. doi: 10.2196/21279

 Umucu, E., and Lee, B. (2020). Examining the impact of COVID-19 on stress and coping strategies in individuals with disabilities and chronic conditions. Rehabil. Psychol. 65, 193–198. doi: 10.1037/rep0000328

 Verity, R., Okell, L. C., and Dorigatti, I. (2020). Estimates of the severity of coronavirus disease 2019: a model-based analysis. Lancet Infect. Dis. 20, 669–677. doi: 10.1016/S1473-3099(20)30243-7

 VivWuthrich, V. M., Johnco, C., and Knight, A. (2014). Comparison of the Penn State Worry Questionnaire (PSWQ) and abbreviated version (PSWQ-A) in a clinical and non-clinical population of older adults. J. Anxiety Disord. 28, 657–663. doi: 10.1016/j.janxdis.2014.07.005

 Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Cyrus, S., et al. (2020). Immediate psychological responses and associated factors during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in China. Int. J. Environ. Res. Public Health 17:1729. doi: 10.3390/ijerph17051729

 WHO (2020a). Rolling Updates on Coronavirus Disease (COVID-19). Available online at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-theyhappen (accessed July, 2020).

 WHO (2020b). Available online at: http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-COVID19/novel-coronavirus-2019-ncov-technical-guidance/coronavirus-disease-COVID-19-~outbreak-technical-guidance-europe/mental-health-and-COVID-19 (accessed July, 2020).

 World Economic Forum (2020). Lockdown is the World's Biggest Psychological Experiment – and We Will Pay the Price. Available online at: https://www.weforum.org/agenda/2020/04/this-is-thepsychological-side-of-the-COVID-19-pandemic-that-were-ignoring/ (accessed April, 2020).

 Xiang, Y.-T., Yang, Y., Li, W., Zhang, L., Zhang, O., Cheung, T., et al. (2020). Timely mental health care for the 2019 novel coronavirus outbreak is urgently needed. Lancet Psychiatry 3, 228–229. doi: 10.1016/S2215-0366(20)30046-8

 Yu, H., Li, M., Li, Z., Xiang, W., Yuan, Y., Liu, Y., et al. (2020). Coping style, social support and psychological distress in the general Chinese population in the early stages of the COVID-19 epidemic. BMC Psychiatry 20:426. doi: 10.1186/s12888-020-02826-3

 Zlomke, K. R., and Hahn, K. H. (2010). Cognitive emotion regulation strategies: gender differences and associations to worry. Pers. Individ. Dif. 48, 408–413. doi: 10.1016/j.paid.2009.11.007

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

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Al Miskry, Hamid and Darweesh. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.












	 
	ORIGINAL RESEARCH
published: 14 September 2021
doi: 10.3389/fpsyg.2021.696813





[image: image]

A Structural Equation Model of Self-Regulation and Healthy Habits as an Individual Protective Tool in the Context of Epidemics–Evidence From COVID-19

Sónia S. Sousa1*, Marisa M. Ferreira1, Sara Cruz2, Adriana Sampaio1 and Anabela Silva-Fernandes1

1Psychological Neuroscience Laboratory, CIPsi, School of Psychology, University of Minho, Braga, Portugal

2The Psychology for Positive Development Research Center (CIPD), Lusíada University of Porto, Porto, Portugal

Edited by:
Amy Hai Yan Chan, The University of Auckland, New Zealand

Reviewed by:
Elena Commodari, University of Catania, Italy
Tushar Singh, Banaras Hindu University, India

*Correspondence: Sónia S. Sousa, soniamachado@psi.uminho.pt

Specialty section: This article was submitted to Health Psychology, a section of the journal Frontiers in Psychology

Received: 19 April 2021
Accepted: 10 August 2021
Published: 14 September 2021

Citation: Sousa SS, Ferreira MM, Cruz S, Sampaio A and Silva-Fernandes A (2021) A Structural Equation Model of Self-Regulation and Healthy Habits as an Individual Protective Tool in the Context of Epidemics–Evidence From COVID-19. Front. Psychol. 12:696813. doi: 10.3389/fpsyg.2021.696813

Objective: The present study aims to explore the mediation role of self-regulation on health-related behaviors adoption or maintenance, mental health, and well-being during the COVID-19 confinement in a sample of adults in Portugal.

Design: One-hundred fifty individuals (118 females, 32 males; Mage = 33.57 year; SD = 12.71) filled an online survey to assess self-regulation, healthy behaviors, mental health, and well-being perception, during the early months of the pandemic (June–August, 2020).

Main Outcome Measures: Self-regulation capacity, adoption or maintenance of healthy habits, mental health, including stress management, and the perception of one’s well-being were evaluated using a structural equation model (SEM).

Results: Self-regulation had direct effects on healthy habits and mental health and indirect effects on well-being and mental health mediated by healthy habits. In specific, a positive direct effect on healthy habits (β = 0.497, p < 0.001) and a negative direct effect on mental health (β = −0.428, p < 0.001); and a positive indirect effect on well-being perception, mediated by healthy behaviors and mental health (β = 0.253, p = 0.003), and a negative indirect effect on mental health, mediated by healthy habits (β = −0.208, p = 0.003). Additionally, healthy habits exerted direct effects on well-being perception and mental health. A positive direct effect on well-being perception (β = 0.254, p = 0.012), and a negative direct effect on mental health (β = −0.418, p < 0.001) were further observed. No direct effect of mental health was observed in well-being perception (β = −0.199, p = 0.068). Finally, a negative correlation was observed between self-regulation and weeks of confinement (r = −0.208, p = 0.021).

Conclusion: Self-regulation seems to be a good indicator of adopting a healthy lifestyle and better mental health and well-being in the context of the COVID-19 pandemic. Future preventive actions and interventions to build long-term global preparedness for future health emergencies, such as COVID-19, should explore the importance of self-regulation as an important individual and collective protective factor.
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INTRODUCTION

The world has faced pandemics in the past, the Spanish flu or the HIV pandemic, however, efforts to build long-term global preparedness for health emergencies seem to have been insufficient, considering the negative impact of the SARS-CoV-2 worldwide (WHO, 2021). The first coronavirus disease (COVID-19) case was diagnosed in a patient suffering from unknown pneumonia, in December 2019 at the Wuhan Jinyintan Hospital. A post-mortem histological examination showed bilateral diffuse alveolar damage of the lungs suggesting acute respiratory distress syndrome (WHO, 2020). As of 20 February 2020, the World Health Organization (WHO) described the SARS-CoV-2 as extremely contagious and capable of threatening many lives (WHO, 2020). To address the growing burden of COVID-19, governments and public health institutions in almost every continent adopted prophylactic measures, such as physical distancing and lockdown (e.g., Islam et al., 2020). While following these recommendations was and still is imperative to stop disease progression and for protecting lives, they also appear to have lead to profound changes in people’s lifestyle, mental health and well-being (Hossain et al., 2020; Rawat et al., 2021). Closed sports facilities, limited outing to buy food and increased psychological distress may negatively impact the ability to exercise and eating behaviors (Ammar et al., 2020; Hossain et al., 2020; Islam et al., 2020). Also, stressful life events, undoubtedly lead to psychological problems and hampers the quality of life (Hassanzadeh et al., 2017; Tibubos et al., 2020).

Recently, the scientific community has dedicated special attention in addressing the changes in lifestyle behaviors and the effects of the prolonged stays at home on mental health and well-being. A large body of available data nationwide suggests the containment measures have compromised physical activity levels. Reduced physical activity, mainly in self-reported moderate and vigorous physical activities and walking time, is documented in several countries, and across populations -adults and students- accompanied by an increase in sedentary time (Ammar et al., 2020; Castañeda-Babarro et al., 2020; Meyer et al., 2020). A change in the dietary behaviors was also largely evident, with studies reporting overeating, a higher consumption of fried and fast foods, and unhealthy snacks (Ammar et al., 2020; Ruiz-Roso et al., 2020; Rawat et al., 2021). Additionally, there is compelling evidence for low self-reported quality of life and increased psychological distress. Particularly, depression, anxiety, and stress-related disorders were highly reported by adults and students (Cao et al., 2020; Shovo et al., 2021; Brailovskaia et al., 2021; Chen et al., 2021). Evidently, the sudden episodes of obliged confinement to the home, the fear of the disease and the uncertainty about the future, among other factors, caused adverse mental health effects and disrupted people’s well-being (e.g., Brooks et al., 2020; Hossain et al., 2020; Tran et al., 2020). These changes are particularly worrying since insufficient physical activity and poor nutritional habits can compromise the immune system and infection susceptibility (Davison et al., 2016; Nieman and Wentz, 2019) besides the long-term consequences of these behaviors and the negative effects on physical and mental health.

A large body of research has investigated the role of self-regulation in the context of health treats and care (Leventhal et al., 1998; Graves and Carter, 2005; Janssen et al., 2013). This construct has gained popularity over the years and has been included into various models of Health Psychology. Self-regulation can be defined as the ability to develop, implement, and flexibly maintain planned behavior to pursuit one’s personal goals (Kanfer, 1970; de Ridder and de Wit, 2006). Individuals who are more self-regulated will sustain planned behavior over time despite failure, or adversity, to pursuit their goals (Oettingen et al., 2004). A plethora of evidence exists showing that self-regulation is an important mediator of numerous illness-related outcomes and health-related behaviors (Leventhal et al., 2016; Weidner et al., 2016; Elliston et al., 2017; Hagger et al., 2017). The adoption and maintenance of health-related behaviors in turn offer protection against physical and mental health issues (Locke et al., 2018; Briguglio et al., 2020). Overall, this previous work suggests that self-regulation is involved in health-related behaviors further supporting the notion that self-regulation may support individuals in maintaining healthy lifestyle behaviors and reporting more quality of life during a global pandemic.

Accordingly, the present study aims to explore the mediation role of self-regulation on health-related behaviors adoption/maintenance, mental health, and well-being during the COVID-19 confinement in a sample of adults in Portugal, using a structural equation model (SEM). We expect that individuals reporting higher self-regulation find it easier to adopt health-related behaviors, which in turn positively affects their mental health and well-being. Thus, the effects of healthy habits on mental health and well-being are mediated by self-regulation. Further, we expect self-regulation to have a direct effect on mental health and well-being. In a nutshell, it is hypothesized that individuals with more self-regulation engage more in health-related behaviors, report more well-being, and less mental issues.



METHOD


Study Design

Data was obtained as part of an ongoing longitudinal study investigating the impact of self-regulation in healthy habits, mental health, and well-being perception during the COVID-19 pandemic in Portugal. A cross-sectional design was adopted to analyze the baseline data in the early months of the pandemic (June–August, 2020) (see Figure 1).
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FIGURE 1. Study timeline.




Participants

The target population were male and female adults aged 18 years or older (118 females; 32 males; mean age: 33.57 years ± 12.71) living in Portugal. Participants were recruited using a snowball method, via social media (Twitter, Facebook, Instagram, and Linkedin), media publications and promotions by institutions, University of Minho, Higher Institute of Health, Portuguese Psychologists board, and Foundation for Science and Technology. Followers on social media, and friends and colleagues were encouraged to share the survey. Informed consent was obtained via a cover letter explaining the study with the following statement at the end: “By clicking ‘I agree’ below, you acknowledge that you have read and understand the description provided, and as such consent to participating in this research study.” The study procedures were approved by the Ethics Committee for Research in Social and Human Sciences (CEICSH) of the University of Minho (approval CEICSH 052/2020) and followed the ethical principles for medical research involving human subjects of the World Medical Association (WMA) present in the Declaration of Helsinki (World Medical Association, 2013).



Survey Details

Data in the present study was collected via an electronic survey during the early months of the pandemic when confinement was highest (June–August, 2020). An online platform (Qualtrics, XM, Provo, Utah) was used, being accessible by any device with an Internet connection. Data selected for the present study included five sections, namely demographics, the Short Self-Regulation Questionnaire (SSRQ), the Fantastic Lifestyle Assessment questionnaire (FANTASTIC), the Brief-Symptom Inventory-18 (BSI), the Perceived Stress Scale-10 (PSS), and the World Health Organization Quality of Life questionnaire (WHOQOL) – Bref.



Measurements


Sociodemographic Information

Demographic variables included gender (Gender), age (Age), education (Education), and occupation (Occupation). Other variables of interest refer to items covering: the respondent or his 1st degree relatives are or have recently been infected by the SARS-CoV-2 (SARS-CoV-2 infection), the respondent is or has been in confinement (Confinement), working status during the confinement period (Working status), and financial status (Financial status).



Self-Regulation Assessment

Self-regulation was assessed with the Portuguese version of the SSRQ (Brown et al., 1999; Almeida and Behlau, 2017). SSRQ is composed by 31 items measured in a 5-point Likert scale (1 = totally disagree; 5 = totally agree), providing a total score and two subscores: (i) goal setting (M = 55.18; SD = 6.24; Min = 39; Max = 70) and (ii) impulse control (M = 56.15; SD = 8.33; Min = 33; Max = 73). Goal setting subscale assesses the ability to plan and set clear goals; and the impulse control subscale evaluates the ability to resist temptation, urges and impulses that may disrupt the goal directed behavior (Chen and Lin, 2018; Šebeňa et al., 2018). The total score ranges from 29 to 145 points reflecting self-regulation competencies, i.e., the ability to assess, plan, guide, and monitor a flexible behavior allowing the individual to adapt to the variety of environmental circumstances (Zimmerman, 2002). Higher scores indicate more self-regulation. Reliability analysis using Cronbach’s alpha coefficient revealed acceptable internal consistency for the goal setting subscale (α = 0.78) and good internal consistency for the impulse control subscale (α = 0.82; Gliem and Gliem, 2003). For statistics purpose were used the scale’s subscores.



Healthy Habits Assessment

Healthy behaviors were assessed using the Fantastic Lifestyle Assessment questionnaire (FANTASTIC; Wilson et al., 1984; Silva et al., 2014). Lifestyle refers to a set of habits and behaviors learned through socialization and constantly reinterpreted and tested along the life course in different social situations (DGS, 2004; Silva et al., 2014). The Fantastic questionnaire is composed by 30 items, scored between 0 and 2, addressing ten lifestyle components organized around physical, psychological and social domains: F, Family and friends; A, physical Activity/Associativism; N, Nutrition; T, Tobacco; A, Alcohol; S, Sleep/Stress; T, work/Type of personality; I, Introspection; C, health and sexual behaviors; O, Other behaviors. Each domain’s score is obtained by multiplying by 2 the sum of its items’ scores. The total score (0–120) is computed by summing all the domains’ scores. Higher scores reflect healthier habits and behaviors.

For statistics purpose was considered the total score (M = 89.49; SD = 12.18; Min = 44; Max = 118). Cronbach’s alpha coefficient revealed acceptable internal consistency for the total score (α = 0.77; Gliem and Gliem, 2003).



Mental Health Assessment

The presence of psychopathological symptoms was assessed using the BSI (Derogatis, 2002; Nazaré et al., 2017). The BSI is a self-report questionnaire used to identify depressive, anxious and/or somatoform symptomatology that may be clinically significant (Nazaré et al., 2017). It assesses the psychological distressed experienced by a person during the previous week to its completion, using a 5-point Likert scale (0 = not at all; 4 = extremely). From this questionnaire derives a total score, global severity index (GSI), and three subscales: somatization, depression, and anxiety. The GSI corresponds to the overall psychological distress level experienced, and the total score ranges from 0 to 72 points. The somatization subscale assesses distress symptoms related to autonomic system responses (e.g., gastrointestinal, cardiovascular); the depression subscale assesses core symptoms closely related to depressive conditions; and the anxiety subscale assesses symptoms related to panic states. Greater scores reflect more intense/severe psychological distress. For statistics purpose was considered the GSI score (M = 16.25; SD = 13.40; Min = 0.00; Max = 55.00). Cronbach’s alpha coefficient revealed excellent internal consistency for the GSI (α = 0.94; Gliem and Gliem, 2003).

Perceived stress was assessed with the PSS–Portuguese Version (Cohen et al., 1983; Trigo et al., 2010) comprising 10 items measured in a 5-point Likert scale (0 = never; 4 = very often). Perceived stress represents the extent to which life events are perceived as stress inducing as a result of their unpredictable, uncontrollable or excessive nature. Higher PSS scores reflect the perception of life events as more stress inducing. The total score ranges from 0 to 40 points and is obtained by summing all the items (M = 17.30; SD = 7.44; Min = 0; Max = 35). Cronbach’s alpha coefficient revealed good internal consistency for the total score (α = 0.88; Gliem and Gliem, 2003). For statistics purpose was included the total score.



Well-Being Assessment

Quality of life was assessed using the brief version of the WHOQOL, WHOQOL-Bref (The Whoqol Group, 1998; Vaz Serra et al., 2006). Quality of life represents “a person’s perception of his/her position in life within the context of the culture and value systems in which he/she lives and in relation to his/her goals, expectations, standards, and concerns” (WHO, 1994). It includes the “person’s physical health, psychological state, level of independence, social relationships, personal beliefs, and relationship to salient features of the environment” (WHO, 1994). The WHOQOL-Bref is composed by 26 questions (scored between 26 and 130 points), being the first two comprehensive questions in regards to one’s general perception of her/his quality of life and the general perception of health. The remaining questions assess the perception of one’s quality of life within four domains: physical, psychological, social relationships, and environment. Higher scores on WHOQOL-Bref represent greater well-being perception, either in general or in the specific domains evaluated. For statistics purpose were included the two initial questions of the questionnaire as they reflect one’s overall well-being perception (WHOQOL_BREF_O; M = 7.97; SD = 1.24; Min = 4; Max = 10). Cronbach’s alpha coefficient revealed poor internal consistency (α = 0.54; Gliem and Gliem, 2003).



Statistical Analysis


Preliminary Analysis

Data was downloaded from Qualtrics and transferred to Microsoft Excel. Data was then scored and uploaded to SPSS Version 27.0. If there were any missing data points for any outcome variables, the participant’s entire data was removed from the analyses. Missing values for age (4 females), were treated as series of the mean using the mean value substitution method. All variables were evaluated for normality of distribution using a combination of histograms and the Kolmogorov–Smirnov test. From a total of the six variables included in the model, four of them were normally distributed (p > 0.05). Although the other two variables, BSI and well-being were not normally distributed, the normality was assumed. Well-being scores had histograms that looked normally distributed, while the BSI was positively skewed. To limit the effects of potential outliers, respondents who reported scores >3 standard deviations on either side of the mean for any of the variables reported in this study would be eliminated. No outliers were identified in the present study. Data was screened for the presence of psychiatric disorders. From a total of 158 participants, 8 of them were excluded because they reported being diagnosed with anxiety or depressive disorder. A total of 150 individuals with ages ranging between 18 and 68 years old (118 females and 32 males; mean age: 33.57 years ± 12.71) were included in the final sample. Descriptive statistics were computed for demographics, as well as for self-regulation, healthy habits, mental health, and well-being. Table 1 depicts participants’ detailed demographic information. Table 2 illustrates descriptive data for the remaining variables.


TABLE 1. Socio-demographic characteristics (n = 150).

[image: Table 1]
TABLE 2. Partial correlations controlled for age, gender and weeks of confinement.
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Main Analysis

A SEM analysis was performed using SPSS 27.0 (IBM Corp., Armonk, NY, United States) and AMOS 27.0., including self-regulation as exogenous variable; and healthy habits, mental health, and well-being perception, as endogenous variables. “Weeks of Confinement” was included as covariate (see Figure 2). SEM refers to a statistical technique that uses a combination of exploratory factor analysis and multiple regression, allowing for dealing with multiple variables, as well as testing hypotheses about how constructs are theoretically linked and the directionality of significant relationships. This method also allows evaluating how an “M” variable can mediate the relationship between two “X and Y” variables (Hox and Bechger, 1998; Schreiber et al., 2006; Bollen and Noble, 2011; Woody, 2011). The fit of the model was calculated based on the following multiple criteria: X2 test, goodness-of-fit index (GFI) ≥ 0.95, comparative-fit index (CFI) ≥ 0.90, normed fit index (NFI) ≥ 0.95, standardized root mean square residual (SRMR) < 0.08, and root mean square error of approximation (RMSEA) < 0.08 (Hooper et al., 2008; Kline, 2015). Post hoc power analysis was performed for each endogenous variable using the Free Statistics Calculators Version 4.0 (Soper, 2021). Hypotheses regarding the structural relationships of the constructs explored in the model were evaluated using the magnitude of path coefficients, standardized coefficient, and their significance. Bootstrap corrections with 500 iterations and 95% confidence interval were applied to the indirect effects (Byrne, 2010). Cronbach’s α for all the variables included in the model, and partial Pearson correlations (with bootstrap corrections, 5000 iterations and 95% confidence interval), controlled for gender, age, and confinement were computed. (Please see Tables 2, 3 for additional details).


[image: image]

FIGURE 2. Results of Structural Equation Modeling Analysis. d, disturbance term; e, error term of each indicator; SSRQ, Short Self-Regulation Questionnaire (G, goal setting; I, impulse control); Confinement_w, confinement duration in weeks; FANTASTIC, Fantastic Lifestyle Assessment; WHOQOL-BREF-O, World Health Organization Quality of Life – Brief version – Overall QOL and health; BSI-GSI, Brief Symptom Inventory – Global Severity Index; PSS, Perceived Stress Scale; ns, not significant; R2, percentage of variance explained in each endogenous variable; *p < 0.05, **p < 0.01, ***p < 0.001.


TABLE 3. Descriptive Statistics and Cronbach’s alpha values for the variables included in the model.
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RESULTS

Self-regulation had direct effects on healthy habits and mental health and indirect effects on well-being and mental health mediated by healthy habits. In specific, a positive direct effect on healthy habits (β = 0.497, p < 0.001) and a negative direct effect on mental health (β = −0.428, p < 0.001); and a positive indirect effect on well-being perception, mediated by healthy behaviors and mental health (β = 0.253, p = 0.003), and a negative indirect effect on mental health, mediated by healthy habits (β = −0.208, p = 0.003).

Additionally, healthy habits exerted direct effects on well-being perception and mental health. A positive direct effect on well-being perception (β = 0.254, p = 0.012), and a negative direct effect on mental health (β = −0.418, p < 0.001) were further observed. No direct effect of mental health was observed in well-being perception (β = −0.199, p = 0.068). Finally, a negative correlation was observed between self-regulation and weeks of confinement (r = −0.208, p = 0.021).

The fit of the model was met according to the following parameters: X2 (11) = 21.164, p = 0.032, SRMR = 0.043, RMSEA = 0.079, GFI = 0.962, NFI = 0.945, and CFI = 0.972. Based on R2 values, the final model accounted for 24.8% of the variance in healthy behaviors, 53.6% of the variance in mental health, and 16.8% of the variance in well-being perception. Post hoc power analysis were calculated for the three endogenous variables under study and revealed a higher power for healthy habits (99.99%), mental health (100.00%) and well-being (99.92%).



DISCUSSION

The present study sought to determine the relationship between self-regulatory skills, encompassed in goal setting and impulse control, and health-related behaviors, physical activity and preference for healthy foods, mental health and well-being, among adults in Portugal during the early lockdown stages of the COVID-19 pandemic (June–August, 2020). In line with our hypotheses, our main findings revealed that individuals with more self-regulation were engaged in more health-related behaviors, and reported better mental health and well-being during the early stages of confinement. These results highlight the role of self-regulation as a mediator of the individual’s adoption or maintenance of health-related behaviors, as discussed by authors in the field of health psychology (e.g., Hagger et al., 2017), emphasizing the protective role of healthy habits against mental burden (e.g., Briguglio et al., 2020). While we are unaware of any literature that examines the relationship between self-regulation and healthy habits adoption or maintenance during COVID-19, self-regulation has been associated with people being more physically active, consume more healthy foods, and report better mental health and well-being in non-pandemic times (De Bruin et al., 2012; Durand-Bush et al., 2015; Naughton et al., 2015).

Aligned with previous work, we found that highly self-regulated individuals reported better mental health and well-being, being this relationship mediated by healthy habits. In Hu et al. (2020) recent work during the COVID-19 outbreak in China, the authors observed that individuals with unhealthier lifestyle behaviors, such as reduced physical activity and decreased frequency of fruit, vegetables and breakfast intake, were more likely to report lower well-being, compared to those with healthier lifestyle behaviors. In a similar vein, Zhang et al. (2020) reported that the individuals who referred practicing exercise daily were more likely to exhibit better mental health, suggesting that practicing exercise daily may mitigate the negative effects of the COVID-19 pandemic on mental health. Our findings support Hu’s report emphasizing the effects of healthy habits on mental health and well-being during the COVID-19 pandemic. Regarding the relationship between self-regulation and mental health outcomes, in agreement to our findings, other studies highlighted the protective role of self-control -a subdomain of self-regulation- in mental health outcomes during the COVID-19 quarantine. Li et al. (2020) found that during the COVID-19 outbreak in China, individuals with higher self-control reported less mental health problems, compared to those with lower self-control. In a similar way, our data revealed that self-regulated individuals reported better mental health during the COVID-19 pandemic.

Another interesting finding that arose from our study was the negative association between self-regulation and weeks of confinement. Individuals who reported having passed more weeks in confinement were the one’s that also reported lower self-regulation. A potential explanation for this association is found in the Strength Model of Self-Control (Baumeister et al., 2007). The strength model proposes that the exertion of self-control, a subdomain of self-regulation, seems to depend on a limited resource. Behaviors requiring self-control, such as snack sugary foods when one knows that fruits and vegetables are better for the immune response or watch TV when should be exercising, cause short-term impairments -ego depletion- in self-control, leaving individuals more vulnerable to failure in self-control (Baumeister et al., 2007; Hagger et al., 2010). During the pandemic time individuals’ over-recruited self-control to maintain or adopt healthy behaviors to protect their own physical and mental health; while were dealing with the restrictions, the daily-live changes, and the deaths around the globe. All these might have contributed to increase the self-control burden, which will ultimately leave individuals more vulnerable to the negative effects of the pandemic. Although this theory might be thought-provoking our findings cannot support it as we did not analyze separately the subdomains of self-regulation. Future studies would be of interest to further address this hypothesis.

The present study has several limitations, including the cross-sectional nature of the data. However, this is an ongoing study and therefore more information about the consistency of health-related behaviors and mental health based on self-regulation will be learned through examination of the longitudinal data. Although the selected surveys are validated, there may have been some bias associated with the highly subjectivity and retrospective assessment of self-reported measures. Also, our sample was highly educated and therefore more self-regulation and healthier lifestyle behaviors may have been expected compared to the general public. Separate group analysis by age or occupation would also be of interest to understanding how the variables under study would relate to each other across different groups. While we have some students in our sample, we were not able to perform separate analysis due to the small sample size. Another drawback was the impossibility of analyzing separately the relationship between the subdomains of self-regulation -goal setting and impulse control- and the other variables under study -healthy habits, mental health and well-being. Due to the reduced sample size, the SEM analysis was performed with a reduced number of variables; otherwise we risked losing the model’s fit. Future studies should consider increasing the number of participants to confirm our results. Lastly, the COVID-19 pandemic is fast moving and physical distancing rules and confinement measures varied rapidly. These factors may have played a role in the self-regulation and health behaviors differences reported in this study.

Overall, the present findings suggest that self-regulation, encompassing goal setting and impulse control, may help individuals coping with adverse events such is the case of COVID-19, by actively engaging in health-related behaviors. Adopting or maintaining healthy behaviors, not only, but also during the COVID-19 pandemic is an urgent global health need. Harmful health behaviors may negatively affect the immune response leaving people more susceptible to be infected by the coronavirus and at risk for numerous chronic diseases at a longer term (Lange and Nakamura, 2020; Ng et al., 2020). Self-regulation has primarily been studied in the context of health treats and care. The Common-Sense Model of Self-Regulation (CSM), is a very popular model in this field and describes a multi-level process -perceptual, behavioral and cognitive- involved in individuals’ representations of threats to health, and procedures for self-management of ongoing and future health threats, by setting goals, creating action plans and implementing action for addressing the threat (Leventhal et al., 2016). The process is often initiated by deviations from normality (e.g., symptoms), by observation of illness in others, or from mediaand other environmental cues. These stimuli activate memories of the individual’s normal functioning self, past experiences of illness, treatments and lifestyle activities; and they generate mental representations of illness threats (i.e., cause, control, and consequences), possible treatments, and action plans (Leventhal et al., 2016). In a nutshell, according to this model, in face of a health treat such is the COVID-19, self-regulated individuals, will create and effectively implement a plan, such as for example, the adoption of an healthy lifestyle, in order to protect the self from the disease. The findings of our study seem to be aligned with this theory showing that more self-regulated individuals engaged more in healthy habits during the COVID-19 confinement, also reporting better mental health and well-being.

Finally, the present study has many strengths and the primary is related with the relevance of the construct -self-regulation- under evaluation, and its relationship with healthy habits, mental health and well-being, during such a life adversity as the COVID-19 pandemic. Also, to the best of our knowledge, this is the first study showing the role of self-regulation and healthy lifestyle behaviors in “protecting” people from mental disease in the face of a frightening illness such as the COVID-19. Thus, although acknowledging all the limitations, the findings derived from the present study seem an important contribution to the field of health psychology, since it provides important insights regarding individual differences in self-regulation that may predict the health and well-being of persons during extended confinement. This data can inform and contribute to the development of effective procedures of health promotion and serve as guidelines to design future preventive actions and interventions to face other pandemics in the future. As the COVID-19 pandemic is unfortunately still ongoing, our findings should be confirmed and investigated longitudinally with bigger samples to unravel if are lifestyle behaviors and mental health changing as the pandemic/confinement continues and what role does self-regulation play in these changes.
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The use of face masks is one of the behavioral measures used to prevent COVID-19 infection. Despite the positive contribution of face masks, there is uncertainty surrounding face mask wearing in low-income countries. Using data from 1,054 respondents in Greater Kampala Metropolitan area, we investigate the variation in face mask wearing inside and outside public spaces. Results indicate that more than three quarters of the respondents wore a face mask always outside public spaces and slightly more than half wore a face mask sometimes inside public spaces. Irrespective of location (inside or outside public spaces), respondents were more likely to wear facemasks sometimes or always to prevent COVID-19 infection. There is need to raise awareness about face mask wearing and its efficacy to prevent COVID-19 infection.
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INTRODUCTION

The emergence of COVID-19 in December 2019 (1), called for protective measures to curb its spread (2). COVID-19 is a respiratory disease that is caused by acute respiratory infection (3). Other than social distancing (4), lockdown (5), handwashing (6, 7), the use of face masks is one of the behavioral measures used to prevent the spread of COVID-19 (3, 8–11). The use of face masks falls under a low-cost non-pharmaceutical intervention (12).

In low income countries (LICs) such as Uganda, the use of face masks can be an important and low cost preventive measure against cross-contamination among medical personnel, patients and health care workers (3). Face masks act as a barrier that can prevent one from inhaling infected viral particles through the mouth or nose (13–16), hence also prevent the development of respiratory problems such as breathing difficulty, disease (9).

Mass wearing of face masks can also lead to a reduction in community infections (17–20). While wearing of face masks is affordable and effective against the spread of COVID-19, available evidence in low-income countries points to uncertainty surrounding the quality of face masks, poor use, shortage, and efficiency (21–24). The effectiveness of wearing a face mask can also be affected by the way people wear, remove and dispose them (17).

Moreover, some people just choose not to wear face masks despite having knowledge about the spread of COVID-19 and the effectiveness of using face masks (25). For example, the use of face masks was found to be low among Nigerians despite having knowledge about the spread of COVID-19 (26). In Sudan, only a third of residents were wearing face masks (27). In Ethiopia, half of 331 respondents reported not to have worn a face mask before leaving home when they were going to a crowded place (28). A recent study in Uganda revealed that having knowledge about the use of face masks is not universal—with only 68% having received information about the use of face masks (29). Reasons for non-use of face masks include cost (25), poor education about face mask use (30–32), the perception that people cannot be infected with COVID-19 (33) or thinking that the spread of COVID-19 is through other means such as mosquito bites (34) or meat consumption (35), and stigma attached to those who wear masks (36).

The World Health Organization (WHO) recommends the use face masks particularly by infected and health professionals while the US Centre for Disease Control and Prevention (CDC) recommends that for effective prevention of transmission, everyone should wear a mask (17, 21, 37, 38), there is increasing evidence that the use of face masks prevents COVID-19 transmission (10, 20).

This study examines the factors that influence the decision to wear or not wear a face mask among urban dwellers in Kampala, Uganda. Further, we investigate the variation in the face mask use behavior inside and outside public spaces in Kampala, Uganda as well as the age and sex differences. We focus on Kampala, Uganda because of three reasons. First, greater Kampala, Uganda is a high-risk area for COVID-19 infection given it has the highest number of COVID-19 cases (39). At the time data collection was carried out, Uganda had registered a total of 1,313 cumulative cases of COVID-19 as at 10th August 2020 (40). Second, it embodies urban dynamics such as slums, congestion, traffic jam that provide ground for ease in transmission of COVID-19, unlike other urban areas in Uganda (41, 42), and last, greater Kampala has the highest urban population density that may contribute to congestion and undermine social distancing guidelines (43).

This study informs the design of effective and context sensitive behavioral change communication strategies aimed at promoting use of face masks for prevention of COVID-19 infection. The results in this study can help to shed light on the level of adherence to the recommended practices of wearing face masks during the COVID-19 global pandemic in urban cities in low income countries such as Kampala, Uganda.



DATA AND METHODS

The study was based on analysis of data collected for a period of 3 months (August–November 2020)—at a time when the lockdown and mobility restrictions were lifted (39, 44). This study was part of the project that aimed to investigate the impact of COVID-19 on Social Support Systems. Using the formula of simple random sampling with proportions, p = 0.107, q = 0.893, z = 2.33, margin of error = ±2 and 95% level of significance, we estimated a sample of 1,300 respondents.

The data analyzed were collected from 1,054 Greater Kampala Metropolitan urban respondents. In this study, greater Kampala includes the area under Kampala Capital City Authority (KCCA) and its surrounding suburbs of Mpigi, Mukono and Wakiso.

Accidental sampling was used to recruit respondents. Accidental sampling is a non-probability sampling method that is used by researchers when they want to take advantage of easy access, geographic proximity, availability and willingness of people to participate in the study (45). This sampling approach was adopted for this study given the prevailing circumstances of COVID-19 (such as minimal movements to people's households, shorter hours of daily work due to curfew) at the time data collection was done. Interviewers (men and women and of different age groups) would position themselves in busy spots. Interviewers would kindly ask people passing by to stop, and only those who were willing and consented to participate in the study would be interviewed. Research assistants were well trained for 3 days to collect data using Computer Assisted personal Interviewing (CAPI) technology. A pre-test was carried out prior to the main data collection exercise and all comments from the pre-test were incorporated into the final revision of the questionnaire.

During the interview process, all Standard Operating Procedures (SOPs) for collecting data during the COVID-19 pandemic as guided by the World Health Organization were followed (46). As part of observing ethics, interviewers insisted that respondents must wear a face mask during the consenting process of the interview. In instances where the respondent did not have a face mask, the interviewer(s) availed a face mask and requested the interviewee to wear it.

We collected information on the age (18 years and above) and sex of the respondents (female or male). We also collected information on the frequency of wearing a face mask inside or outside public spaces. Responses to these questions were “Never,” “Sometimes,” or “Always.” Respondents were asked whether wearing a face mask inside or outside public spaces is a protective measure against COVID-19 infection. In this paper, inside public spaces refers to malls, shopping centers, supermarkets, banks among others while outside public spaces refers to streets, roads, playgrounds among others. This question was used to measure the belief about face mask efficacy (as the outcome variable). A response to this question was either “Yes” or “No.”

We used STATA software version 15.0 (STATA Corporation, College Station, TX, USA) (47) for data analysis to present frequency distributions and bivariate relationships. Ethical considerations required during the data collection process were followed. Permission to conduct the study was granted by the School of Social Sciences Research Ethics Committee at Makerere University (MAKSS REC 09.20.452). We sought consent from all respondents who participated in the study. All respondents who participated in the study provided verbal informed consent. The interview duration ranged from 30 to 45 min.



RESULTS


Distribution of Respondents

The response rate for this study was 81% (1,054), given that we had estimated a total sample of 1,300 respondents. Table 1 shows that slightly more than half (53%) of respondents were female and close to half of respondents (49%) were in the age group 25–34 years. The results indicate that respondents who were 45 years and above constituted the least proportion in the sample. The majority of respondents (52%) wore a face mask sometimes inside public spaces while 78% wore a face mask always outside public spaces.


Table 1. Distribution of respondents.
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Respondents were asked whether wearing a face mask inside or outside public spaces can prevent COVID-19 infection. These questions were used to measure the belief about face mask efficacy. Figure 1 shows that the majority of respondents agreed that wearing a mask inside public spaces (92.8%) or outside public spaces (93.3%) can prevent COVID-19 infection. These results indicate that nearly all respondents believe that face masks are effective at preventing COVID-19.


[image: Figure 1]
FIGURE 1. Belief about face mask efficacy.




Relationship Between Selected Variables and Belief About Face Mask Efficacy

Table 2 shows results of bivariate relationships between selected variables and whether wearing a face mask inside public spaces can prevent COVID-19 infection. The results indicate a significant relationship between the frequency of face mask wearing inside or outside public spaces. Overall, other than respondents who never wore a face mask, the majority of respondents agreed that wearing face mask inside public spaces can prevent COVID-19 infection.


Table 2. Relationship between selected variables and whether wearing a face mask inside public spaces can prevent COVID-19 infection.
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Table 3 indicates that the age of the respondent, frequency of face mask wearing inside or outside public spaces were significantly related to belief in face mask efficacy. Irrespective of age, most respondents agreed that wearing a face mask outside public spaces prevents COVID-19 infection. Other than respondents who never wore a face mask outside public spaces, respondents who sometimes or always wore a face mask agreed that wearing a face mask outside public spaces prevents COVID-19 infection. The results in Table 3 show that irrespective of the frequency of wearing a face mask inside public spaces, the majority of respondents agreed that wearing a face mask outside public spaces prevents COVID-19 infection.


Table 3. Relationship between selected variables and whether wearing a face mask outside public spaces prevents COVID-19 infection.
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DISCUSSION

Our study demonstrates that majority—more than three quarters of the respondents wore a face mask always outside public spaces and slightly more than half wore a face mask sometimes inside public spaces. This evidence shows that majority of the respondents appreciate the need to wear face masks as a mechanism to prevent COVID-19. However, these findings also reveal that wearing face masks in public places is not universal (25, 26). This is also similar to previous studies that have indicated that a sizeable proportion of the people in low and middle income countries like Nigeria (26), Ethiopia (28), Sudan (27), and Uganda (29) do not actually always wear masks while leaving home to go to public places.

The study also reveals that more than 90% of the respondents believe in the efficacy of wearing face masks in public to prevent transmission or infection by COVID-19. Results suggest that nearly all respondents believe that face masks are effective at preventing COVID-19. These results tend to some extent agree with a recent study in Uganda that shows that a sizeable proportion (68%) of respondents in their study had received information about the use of face masks (29). Our study however, shows a higher percentage of respondents who believe that face masks are effective at preventing COVID-19. This could be because a study by Mboowa and colleagues targeted only high-risk populations in markets, police stations and hospitals while our study targeted all categories of people. However, our results may not follow the same pattern as those from rural areas. This is because remote or rural areas are more likely to experience higher challenges related to meeting the cost of face masks (25), inadequate access to information and education about face mask use (30–32), the perception that people cannot be infected with COVID-19 (33) especially because prevalence of COVID-19 has been reported more in Kampala than other districts (39) and stigma attached to those who wear face masks (36).

Our study shows that almost all respondents who wore the face mask always or sometimes in public spaces believed in the efficacy of wearing a face mask outside public spaces to prevent COVID-19 infection. For example, frequency of face mask wearing (always or sometimes) inside or outside public spaces was significantly related to wearing a face mask outside public spaces. These findings point to the importance of knowledge, access to information about masks and belief in efficacy of face masks as potential determinants of wearing face masks in public spaces to prevent COVID-19 infection (17) particularly among urban dwellers—that were the focus of this study.



CONCLUSION

This study reveals that respondents (urban dwellers in Greater Kampala Metropolitan area) believe that face masks are effective at preventing COVID-19. However, this is not yet universal. We understand that change of behavior could take a while, and requires a combination of approaches tailored to different contexts and audience (audience segmentation). A combination of approaches to behavioral change could include mass education (through the use of televisions, radio, newspapers, and posters), interpersonal communication or peer communication, use of interactive digital media (websites, internet newsfeed, social media) and community based approaches (community dialogue and community mobilization). These approaches should be complimented with advocacy campaigns at the political, social, and individual level in order to gain political will, leadership and funds required to effectively engage in sustained behavior change communication. Such approaches can promote continuous face mask wearing as a preventive measure against COVID-19 infection.



LIMITATIONS

Two main limitations emerge from the study. First, the results presented in this study may not be representative because accidental sampling was used to select respondents. Moreover, the study did not map the distribution of respondents in Greater Kampala Metropolitan area. Second, since the study considered only respondents from Greater Kampala Metropolitan area, the results may not be generalizable to other regions of the country.



RECOMMENDATIONS

The evidence from our study (urban population) that indicates differences in face mask wearing suggests an information gap. Based on the study population (urban population), this study suggests raising awareness about the dangers of COVID-19, infection pathways, and prevention. As Khadka et al. (30) suggest, raising awareness can be in the form of mass education through information sharing, distribution of sanitation materials such as soap, sanitizers as well as face masks. Such strategies can lead to increased use of face masks or even lead to embracing the idea of face mask wearing.
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INTRODUCTION

As we write, in early spring 2021, millions of people have been infected with COVID-19 and the majority of the population worldwide is still under some form of restricted movement. But vaccination campaigns are being set up and enrolled. Successful vaccination of the population is by all means the biggest key toward regaining normal life activities. It is now essential to make people to “behave as we want”—and to get them take the vaccine. In fact, all that has been expected from people during this pandemic—even for some time after successful vaccination—is “to behave in different ways”—be it to wash hands, wear face masks, stay at home, limit social contacts, and tele-work or have education from home. These universal preventive actions to fight the spread of COVID-19 thus depend for a great part on behavioral change.



SOCIAL STRUCTURES SHAPE OUR LIFE, AND CHOICES

The idea is that when such behavior change is promoted, vulnerability to disease and severe outcomes is reduced significantly. All that must be done is increasing motivation to comply to those guidelines, and making people act upon their intentions. These premises rely on (social) psychology, explaining behavior change in terms of individual motives. Exemplary in this respect are intention, attitudes, self-efficacy, or outcome beliefs. During the past decades, various models have been developed that aim to explain human motivation in terms of a set of some of these cognitive constructs, such as the Health Belief Model (1), Protection Motivation Theory (2), Theory of Planned Behavior/Reasoned Action Approach (3–5), Social Cognitive Theory (6, 7), Health Action Process Approach (8), and implementation intentions (9). Although such theorizing is important and has informed effective interventions up to this point, they only reveal a minor part of the complex puzzle of behavior change. Behavior change is not easy for some people because of social determinants of health and health behavior (10). Examples include social structures such as social class, status, roles, groups, communities, and so forth. People who already live in poverty are hit harder by the pandemic crisis and by global measures that are installed as solutions to fight the crisis. Illiteracy, language barriers, poor working and living environments, lack of access to care, and lack of information are only a few of many barriers faced by poor communities leading to inefficient and untimely responses to the pandemic. Also, poorer communities have less power and agency, which are needed to co-define solutions for their problems (11). This co-definition is key to the process of empowerment and may help to regain power and control, and change social and political environments leading to mastery, improved equity, and better quality of life in the long term (12). We therefore need to step away from global actions as the sole solutions to health crises and healthcare in general for disadvantaged populations and move toward participation of these communities in the public health debate. This solution requires a different frame, one that is able to understand the already existing differences in (determinants of) health and interconnectedness between social environmental levels. A system lens or approach is suited to deal with this complexity, and in what follows we first discuss its principles and key elements. Next, we accentuate participatory actions as a method for bringing about change in a complex social environment.



SYSTEMS THINKING AND PUBLIC HEALTH: WHAT IS IT, AND WHY ADOPTING IT?

A systems approach relates to the ideas of complexity theory, complexity science, or models of living systems (13, 14) and outlined below are its main distinctive characteristics:

(i) A systems approach is “holistic” and considers the fact that multiple influences impact behavior change, such as in case of a compliance with COVID-19 measures. This idea of multiple influences is also incorporated in so-called ecological models on health behavior, differentiating between the individual level (e.g., knowledge, beliefs, and lifestyle), the micro level (e.g., family, households), the meso level (e.g., communities), and the macro level (e.g., policies, rules, and sanctions). A systems level goes further in that it also articulates interactions within and between the different layers. Applied to the COVID-19 global pandemic response, we should recognize the following: policies and universal actions (developed on a macro level) are implemented in (and transformed through) communities (meso level) interacting with (and transformed through) other meso-structures such as local health organizations and schools residing into (and transformed once again by) families and other social interactions (micro level), impacting the individual. It is therefore easy to see why global actions may not have their intended impact on the individual, as the input of those global measures are filtered, changed, and transformed through and within the different layers surrounding the individual.

(ii) All layers should also be considered as being a system itself. The systems themselves also evolve in an organic way, which means in an unexpected, non-trivial, complicated way. Agents or actors within those systems interact, adapt their behavior based on feedback and this living nature makes it highly unpredictable and difficult to alter (11–13).

(iii) The complexity within systems thinking also relates to the presence of non-linear outcomes: what first may act as an input or trigger may become an output at a later stage (13–15). Referring to the COVID-19 pandemic: social distancing may reduce infection rate, and this may increase self-confidence and hopes about the future. These outcomes may become essential conditions for people to comply with other measures, leading to better (mental) health outcomes on the long term. In communities where lockdown is burdensome and hard to accomplish, these intermediate outcomes may not easily be attained, pertaining to already existing health inequities.

These distinctive characteristics call for another paradigm or approach that distinguishes itself from the traditional population-based or top-down approach. At its core, systems thinking requires a consideration of human behavior in terms of how humans interact with each other in networks (16). This paper is not about how methodologies and operational methods may be aligned to the complexity of systems thinking, but about one of the most crucial aspects with important implications for academia, health professionals, and policies: being the necessity to transcend conventional boundaries and act in a participatory way with the communities at stake. The COVID-19 crisis acts as a magnifier revealing the lack of preparedness to support and treat disadvantaged populations illustrated by a sole and inappropriate top-down response treating all groups equally. At the same time, however, it also made us double aware of numerous local initiatives set in place that invested into working co-productively with disadvantaged groups in society and having impact, albeit on a much smaller scale. In what follows, we briefly discuss participatory methods and principles, and translate these to the current pandemic crisis meaning co-production with and empowerment of disadvantaged groups.



A PARTICIPATORY APPROACH: A NEW FRONTIER IN PUBLIC HEALTH?

There are a number of participatory methodologies or participatory paradigms, including Participatory Action Research (17, 18), Community-Based Participatory Research (19, 20), and Participatory Health Research (21). They all share the same key principle of participation of the target group (i.e., the people within the community) and other relevant actors to co-produce knowledge. Very importantly, a true participatory approach implies that the people within the community are at least equitably involved and share power and responsibilities (21). Participation is not a dichotomous concept but is conceived to vary along a continuum from low to high control. However, when taking a hierarchical approach to define participation (22), real decision-making power from the community members is needed to be able to call it “participatory.”

Important prerequisites of true levels of participation are methods that allow to start where the people are: to build and foster a strong partnership with stakeholders and trustful relationships with the people in the community in order to facilitate the open dialogue between all parties involved (19, 21). With regard to the COVID-19 situation, preventive actions should thus ideally be developed and implemented in close collaborations with people for whom the actions are meant and with the stakeholders from all environmental levels. Other researchers have also already underlined the importance of such participatory approach in a pandemic (23, 24). This will ensure actions are tailored to the context of the community and solutions to achieving positive changes are developed locally (25). Moreover, as a result of participation, there is more social cohesion within the community and people within the community are empowered through co-learning and experience feelings of ownership (26, 27). These participatory outcomes (independent from the solutions that have been co-created) can also impact people's health and well-being (27). Nevertheless, it is important to acknowledge that using a participatory approach requires considerable time and resources and an active commitment from all parties involved (17). Attached to this article is a powerful example of a local initiative [i.e., VZW Zuidpoort from the city of Ghent in Flanders (Belgium), see Appendix 1 in the Supplementary Material] that aligns with a system view and uses key principles of participation with the groups in society they engage with. The example offers an excellent learning opportunity and in the next section we will draw upon our theoretical descriptions and case illustrations and delineate key lessons that have to be learnt about how to better support vulnerable communities during health crises and more efficiently address their health needs in general. It will hopefully trigger readers to make or continue plans that allow for more durable and targeted health actions for those in highest need.



SUMMARIZING NOTES AND CHALLENGES FOR THE FUTURE

Reflecting on the current COVID-19 situation from a systems point of view and keeping participatory work in mind, we may make a few summarizing notes as lessons to be learnt that may optimize our public health response to health crises and health promotion in general for vulnerable communities. Also, some challenges remain and must be tackled, and we address a few below.

First, in a crisis, measures to prevent a rapid spread of the virus need to be taken urgently by policy makers. Therefore, taking global, top-down actions to induce behavioral change in all people instead of a more considerate approach seems at that specific moment the easiest thing to do. One could argue that there is too little time to tailor these global actions, as this requires good and detailed insights into the needs and characteristics of specific communities. However, it could also be considered, even during crisis, to pass on some power or even equal power to local stakeholders that have already insights into these needs and characteristics because of their longstanding tradition of investing in strong partnerships and trustful relationships in more vulnerable communities (such as illustrated within the case example). There is clear evidence supporting this claim coming from the combat against other deadly viruses, such as the Ebola virus in Western Africa. In the beginning of the Ebola response, suspicion against the motives of global actions to reduce transmission of the virus appeared to be high, and hindered implementation of control and safety measures (28–30). It was only later that one recognized that community engagement was not a barrier but the major key in combatting the virus. Strategies such as investment in trusted local leaders, communication through trusted channels and resources, and decentralized actions that allow for flexibility and adaptation to local needs were among the important lessons learnt within that context. While context differs, those community engagement strategies may very well be a better response to the COVID-19 pandemic compared to a global response. A targeted approach may seem more considerate but induce higher effects, even shortly after putting it in place.

Second, from a systems point of view, public health interventions are more successfully embedded if these are co-produced with stakeholders for whom the intervention should make a difference (25). Within a community, this means co-production with for instance local policy makers, organizational representatives, citizens, and so forth. When measures have to be introduced quickly, such as in case of the COVID-19 pandemic, co-design is challenging, and highly unlikely. However, at the minimal, measures can always be checked with representatives of the community and even the slightest changes may make a difference. If there are local stakeholders that have strong links with the community, that have experience with participation of the community, and whom—above all—community members trust, this would support and accelerate the process (29).

Third, local resources and people might also be important chains in terms of monitoring the COVID-19 situation and deliver more specific data on for instance virus outbreaks, vaccination readiness and behavior, etc. This is challenging, as evaluation and monitoring is often considered to be the scope of grand, non-locally organized instances (for instance in Belgium, this would constitute the Flemish governmental policy level). Also, communities may lack capacities and resources to efficiently monitor public health actions, suggesting training, and educating local professionals in health and social care in undertaking monitoring and evaluation may be needed. Public health is not only a matter of “having the right numbers” but also of “empowering those at stake in taking control of their situation,” which is also in line with participatory principles. Knowing what is at stake and being able to track progress through measurable indicators is an important step in taking control.

Fourth and relatedly, a participatory approach implies freedom of communities based on local knowledge and wisdom (19). However, this is challenging. Very often during this pandemic crisis, we noticed disturbances between global action and local necessities. In Belgium, most of the official measures in the beginning of the pandemic were on hygiene and social restrictions, leaving those from poorer communities particularly behind. Often, they do not have the same access to information to be able to adhere to these measures, making them more vulnerable. They also tend to have bigger families and higher social support needs. Lockdown measures make them therefore also disproportionally more vulnerable for isolation and exhaustion, and poor mental health in the longer term. There is no easy solution here but key is to shift to more balanced public health policies that also allow for bottom-up, local strategies involving participation of communities in highest need. One of the first steps probably is to be more prepared that different groups need different approaches to reach them, by using for example different channels and networks through which to convey messages, and to allow for transformation of those messages to the particularities of specific groups.

In conclusion, participation is a core method of power-giving and building capacity, and essential in giving voice to communities that are sometimes left unheard. If a context and if the issue allows, participation may very well be the best answer in establishing equitable and healthy societies. Crisis, such as the COVID-19 pandemic, may justify more passive approaches, such as providing information and consultation, to avert disaster. We however proposed some ways of increasing participation, even during health crises, including the excellent example of VZW Zuidpoort Gent. We used this crisis as a magnifier and want to draw attention to the continued need for high-level participatory actions, being true participation, and empowerment, that are installed in a durable, non-fragmented way.
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The COVID-19 outbreak caused by the Severe Acute Respiratory Syndrome CoronaVirus type 2 (SARS-CoV-2) has spread across the world. However, our understanding of the public responses, in particular in adopting protective behaviors, has been limited. The current study aimed to determine the level of protective behaviors adopted by the residents in China and its association with their cultural attributes. A national cross-sectional online survey was conducted in mainland China from 4th to 13th August 2020. Protective behaviors were assessed as a summed score (ranging from 0 to 40) measured by ten items. The self-report tendency of study participants toward the four cultural attributes (individualism, egalitarianism, fatalism, hierarchy) was rated on a seven-point Likert scale. A total of 17651 respondents returned a valid questionnaire, representing 47.9% of those who accessed the online survey. Most (89.8%) respondents aged between 18 and 45 years in the age range of and 47.7% were male. High levels of protective behaviors (34.04 ± 5.78) were reported. The respondents had high scores in the cultural attributes of hierarchy (Median = 5) and egalitarianism (Median = 5), compared with low scores in individualism (Median = 1) and fatalism (Median = 1). High levels of protective behaviors were associated a higher tendency toward egalitarianism (AOR = 2.90, 95% CI 2.67–3.15) and hierarchy (AOR = 1.66, 95% CI 1.53–1.81) and a low tendency toward fatalism (AOR = 1.79, 95% CI 1.63–1.97) and individualism (AOR = 2.62, 95% CI 2.41–2.85). The cultural attributes explained 17.3% of the variations in the protective behavioral scores. In conclusion, the adoption of protective behaviors is associated a risk culture characterized by high levels of hierarchy and egalitarianism and low levels of individualism and fatalism. Government actions and communication strategies need to adapt to the cultural characteristics of their target audience.
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INTRODUCTION

In December 2019, SARS-CoV-2, a new coronavirus strain, was reported to infect human beings, resulting in severe respiratory illness COVID-19. Compared with MERS and SARS, COVID-19 has spread more rapidly (1). The World Health Organization (WHO) declared the COVID-19 outbreak as a public health emergency of international concern (1, 2). To date, the global outcome has amounted to over 109 million confirmed cases and more than 2.4 million deaths (https://covid19.who.int/table). The most critical transmission route of SARS-CoV-2 is human-to-human via respiratory droplets and direct contacts (3). Although vaccines have been developed, the global pandemic is far from over (4). Non-pharmacological interventions, including protective behaviors such as hand hygiene, social distancing, mask-wearing, movement restriction, and public compliance with testing, contact tracing, and quarantine requests remain to be critical in the battle against COVID-19 (5–7).

Despite strong advocacy from the WHO, the public endorsement of the protective behaviors vary considerably across regions and countries (8–12). Empirical evidence shows that the public endorsement, or otherwise, of the protective behaviors can be shaped by many factors such as the socio-demographic characteristics of people and their access to knowledge and information, risk perceptions, and emotions (11, 13, 14). Differences in the public protective behaviors may be better described under specific cultural contexts (2, 15, 16). The concept of culture delineates a group of people's consciousness and the modalities of their actual behaviors (7, 12, 17, 18). However, our understanding of the cultural impact on the public responses to COVID-19 has been limited.

Culture is one of the most widely used terms in social science despite a lack of consensus on its measurements (19). The cultural theory holds that culture is reflected by how people think and behave (20–23). Douglas used a “Grid-Group” framework to describe individual tendency toward various cultural attributes. Dake further revised this framework and developed a Cultural Biases Questionnaire (24). The questionnaire contains four quadrants divided by a group dimension and a grid dimension. The group dimension refers to the extent that a group binds a person. A high sense of belonging to a group (“us” vs. “them”) entails collectivism and encourages cooperation. The grid dimension refers to the extent to which relations are prescribed. A higher grid indicates higher acceptance of prescribed behaviors (21, 25–27). Four quadrants of cultural attributes arise from the two dimensions: individualism (low sense of group belonging and low acceptance of prescribed behaviors); fatalism (low sense of group belonging and high acceptance of prescribed behaviors); hierarchy (high sense of group belonging and high acceptance of prescribed behaviors); egalitarianism (high sense of group belonging and low acceptance of prescribed behaviors) (28). The Dake's questionnaire provided an ideal framework for the purpose of our study (Figure 1). Empirical evidence shows that public behaviors are often constrained by these cultural attributes (21). We hypothesized that the four quadrants of cultural attributes were associated with the behavioral choice of the public in response to the outbreak of COVID-19.


[image: Figure 1]
FIGURE 1. The group-Grid framework.


There has been a consensus that individualism has a detrimental effect on collective actions due to its self-directed interest (29). Those with a fatalism view does do not believe that they have any control over their destiny, which can disempower them from making a contribution to social goods (21, 30). By contrast, those who adhere to egalitarian values believe that everyone in their society is equal (21, 23). They tend to pursue the common interest of their groups (31), which may translate into a high level of compliance and adoption of COVID-19 protective behaviors. Similarly, a hierarchical culture encourages everyone to follow instructions to safeguard their status and interests (32). The individuals following a hierarchical culture tend to trust experts and authorities (21). By contrast, those who prefer an individualistic culture are more concerned about individual freedom. They tend to have high tolerance to public risks (21, 32).

The national culture of China is often described as one with a hierarchical structure and low levels of individualism (32, 33). Commentaries often link the successful containment of the outbreak of COVID-19 in China with its strong governmental power resulting from the centralized and one-party system (34, 35). However, limited attention has been paid to how the public responded. Our study at the very early stage of the COVID-19 outbreak in China revealed a high percentage (71%) of embracement of the protective behaviors prescribed by the authorities (34). It is important to note that unlike in many other countries, the Chinese government used very little, if any, the financial incentives (and penalty) to enforce the restrictions (28). Instead, local community organizations, neighborhoods and employers were mobilized to mount public pressures. This approach aligns well with the collectivism cultural attributes (28), but forms a sharp contrast with the strategies adopted in the western countries where individual freedom is highly prioritized. In those countries, police are usually supposed to enforce the public orders and a fine is often imposed to deter individuals from violating the public orders. It is reasonable to assume that the collectivism cultural attributes may present an opportunity for an alternative approach to the public compliance with the restrictive measures in the absence of strong policing and penalty measures (21).

The objectives of this study included two folds. First, we investigated the level of public endorsement of the self-report protective behaviors seven months after the initial outbreak of COVID-19 in comparison with the findings of our previous study at the early stage of the outbreak. Second, we tested the hypotheses of the associations between cultural attributes and protective behaviors. Although the Group-Grid cultural framework has been widely applied in many areas of studies (e.g., human behaviors on environmental concerns, public goods, and politics) (12, 20), its use in the context of the global Covid-19 pandemic has been limited (36). The study addressed the gap in the literature.



METHODS

An online cross-sectional survey was conducted in China. Ethics approval for the study protocol was obtained from the Ethics Committee of Harbin Medical University (IRB number HMUIRB202000004). Implied informed consent was sought from all participants before the start of the survey.


Study Participants and Data Collection

Data were collected online from 4th to 13th August 2020 via Wenjuanxing, a widely accepted online questionnaire survey platform in China. Those who were older than 18 years were eligible to participate in this survey. Potential participants were invited to read and agree with the informed consent statements before proceeding to the survey. Each IP address was allowed to submit one questionnaire only. Participation in the survey was anonymous. Respondents could withdraw at any time before submitting the questionnaire, but not afterward due to the anonymous nature of the survey.

Local community health services across the 31 provinces in mainland China were asked to help disseminate the survey to their local residents through a weblink or a QR code. Those who participated in the survey were also encouraged to circulate the survey invitation in their WeChat social media groups. In total, the online survey platform recorded 36,862 responses. Our pilot test indicated that the survey would take at least 10 min to complete. Therefore, the responses (n = 17,623) submitted within 8 min were excluded. We also conducted a logic check using the questions with inherent logic connections. For example, a respondent who often “communicated with family and friends about the epidemic, both online and offline” is unlikely to rarely “communicate with family and friends, both online and offline, during the epidemic?” The logic audit identified 1588 returned questionnaires containing logic errors. This resulted in a final sample of 17,651 (47.9% of returned questionnaires) for data analyses.



Measures


Outcome Variable

Protective behaviors were the primary interest of this study. Respondents were asked to report their compliance with ten behavioral items (e.g., hand hygiene, social distancing, face mask, etc.) prescribed by the Centers for Disease Prevention and Control over the past one month on a five-point Likert scale ranging from 0 “never” to 4 “always”. These items are commonly adopted protective behaviors during a pandemic according to the review conducted by Bish and Michie (6). The ten behavioral items were identified in line with the governmental guidelines in China and Bish's study A summed score was calculated (ranging from 0 to 40), with a higher score indicating a higher level of self-report protective behaviors.



Exposure Variable

Cultural attributes served as the exposure variable tested in this study. Each of the quadrants (individualism, fatalism, hierarchy, egalitarianism) of cultural attributes was were assessed against the following three questions: “What motivated you to take protective actions”; “What are the main reasons for the COVID-19 outbreak”; and “How did you feel toward COVID-19” (Supplementary Table 1) (24). These questions were developed based on the existing literature (19, 21, 29, 37) and were adapted to the COVID-19 context. One answer to each question corresponding to each cultural quadrant was assigned, considering both the value of the cultural worldview (32) and the country context (19). Respondents were asked to rate their agreement with each assigned answer concerning the three questions. A summed score for each of the cultural quadrants was calculated, with a higher score indicating a higher tendency toward the respective cultural attribute.



Control Variables

Many factors can influence human behaviors. This study chose the rational choice model (RCM) and the knowledge, attitude, practice (KAP) model to guide the selection of independent variables because they are highly relevant to the explanation of individual behaviors that may have a significant impact on the public (10, 11, 38, 39). Under the context of the outbreak of COVID-19, individuals need to make a quick behavioral choice under tremendous public pressures in a collectivist culture. The RCM is aligned with the circumstance very well as it adopts the concepts of rational actors, self-interest, and the invisible hand (40, 41). Meanwhile, there is strong empirical evidence to support the KAP framework. For example, misinformation and disinformation have attracted increasing concerns in the international community on their role in misguiding people's behaviors in response to the outbreak of COVID-19 (34). Social marketing and health education campaigns have been focused on improving knowledge and attitudes of the public. Furthermore, there has been increasing recognition of social determinants of health behaviors (40, 41). The control variables measured in this study included:



Socio-Demographic Characteristics

Data in relation to age (<30, 30–39, ≥40 year), gender (male vs. female), marital status (married vs. others), religion (yes vs. no), educational attainment (with vs. without tertiary qualification), and residency (rural vs. urban) were captured in the survey. Human behaviors may vary by these characteristics (34).



Knowledge

Knowledge is commonly considered as a prerequisite condition for enabling the public to take action (11). The knowledge test embedded in this study derived from the list of knowledge sets promoted by the National Health Commission (http://www.nhc.gov.cn/) and the Chinese Centers for Disease Control and Prevention (http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/) in line with the WHO guidelines (34). It covered the nature of COVID-19, its transmission routes, sanitation measures, and preventive strategies (34). A score of 1 was assigned to a correct answer, 0 otherwise. This resulted in a summed score ranging from 2 to 21 for each respondent. High levels of knowledge were assumed for those who achieved a score above the mean value.



Trust

Trust plays a critical role in the public acceptance of information and advice from the government (42). In this study, respondents were asked to rate their trust with the sources of information coming from the international agencies (WHO and the United Nations), the Chinese government, and the Chinese scientists (for example, Dr. Nanshan Zhong), respectively, on a five-point Likert scale ranging from 0 “never” to 4 “always”. A summed score was calculated, which ranged from 0 to 12, with a higher score indicating a higher level of trust. Those with a summed score above 9 were deemed with high trust in others.



Risk Perception

Risk perception affects behaviors through direct or indirect avenues (10, 18, 34, 43). The risk perception scale developed by the research team in 2018 was used in this study (34). The instrument demonstrated good reliability (Cronbach's α = 0.824) and construct validity in CFA (GFI = 0.982, AGFI = 0.961, IFI = 0.972, RMSEA = 0.062). It measures three components of risk perception: susceptibility (3 items), severity (3 items), and controllability (3 items). Respondents were asked to rate their perceptions on a six-point Liker scale, ranging from 0 “strongly disagree” to 5 “strongly agree”. A summed score was calculated for each component (ranging from 0 to 15), with a score above 9 indicating a high level of risk perception.




Statistical Analysis

The socio-demographic characteristics of respondents were described through frequency distributions for categorical and ordinal data, mean values and standard deviations (SDs) for continuous data with a normal distribution, and medians and interquartile ranges (IQRs) for continuous data with a non-normal distribution.

The protective behavioral scores were severely positively biased. Therefore, they were transformed into two categories using the mean value as a cutoff point: high (>34.04) vs. low (≤34.04). We used Chi-square to test the statistical differences of protective behaviors in the respondents with different characteristics.

Responses to the cultural quadrants were also extremely biased and therefore collapsed into a smaller number of categories (Supplementary Table 2) for the purpose of statistical modeling. Multivariate logistic regression models were established to determine the associations between cultural attributes and self-report protective behaviors after adjustment for variations in the control variables. The regression model inclusive of the cultural attributes was compared with that exclusive of the cultural attributes. The difference in the R2 of the two models (ΔR2) indicates the percentage contribution of the cultural attributes in explaining the variations of protective behaviors. To test the robustness of the logistic regression models, we also performed linear regression analyses were established with the protective behavior scores being treated as a continuous variable. The results are consistent with those of the logistic regression models (Supplementary Table 3).

All data analyses were performed using the SPSS statistic software version 23.0 (IBM). A two-sided p-value < 0.05 was considered statistically significant.




RESULTS


Characteristics of Respondents

The respondents had a mean age of 30.55 (SD = 9.8) years: about 90% were younger than 45. Slightly less than half of the respondents were men (47.7%) and resided in rural areas (40.8%). The majority (68.4%) of respondents obtained a tertiary qualification. Less than a quarter (24.0%) reported a religious belief (Table 1).


Table 1. Characteristics of study participants (n = 17,651).
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The respondents displayed a high level of knowledge about COVID-19, with a mean score of 17.86 (SD = 2.99). About 65.2% obtained a score above the mean value. The vast majority (95.8%) were deemed to have high (≥9) trust in others. Around half of respondents perceived high risk in severity (53.1%) and controllability (47.1%) of COVID-19; whereas, only 10.7% perceived high risk of susceptibility (Table 1).



Cultural Attributes

High scores in egalitarianism (Median = 5) and hierarchy (Median = 5) were found in the respondents, compared with low scores in individualism (Median = 1) and fatalism (Median = 1). More than 80% of respondents reported a score above 4 for hierarchy (87.1%) and egalitarianism (80.5%). By contrast, less than 20% of respondents reported a score above 4 for individualism (17.9%) and fatalism (12.3%) (Figure 2).


[image: Figure 2]
FIGURE 2. Status quo of culture type.




Protective Behaviors

The respondents had a mean behavioral score of 34.04 (SD = 5.78): 54.9% were deemed as having a high level (>34.04) of protective behaviors. The vast majority reported at least some compliance (≥3) with the prescribed protective behaviors: more than 90% followed official advice (93.8%), kept social distance (93.4%), and maintained good ventilations (94.4%). The least compliant tasks were crowd avoidance (77.1%) and staying at home (76.1%) (Table 2).


Table 2. Protective behaviors endorsed by respondents.
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Factors Associated With Protective Behaviors

Female respondents were more likely to adopt protective behaviors. Those who were married, obtained a tertiary qualification, and resided in rural areas reported higher levels of protective behaviors (p <0.001). Better knowledge, higher trust, and higher risk perceptions were associated with higher levels of protective behaviors (p < 0.01) (Table 1).

The four quadrants of cultural attributes were associated with protective behaviors after adjustment for variations in the control variables. The hypotheses were supported: egalitarianism (AOR = 2.90, 95% CI 2.67–3.15) and hierarchy (AOR = 1.66, 95% CI 1.53–1.81) were positively associated with protective behaviors; whereas, fatalism (AOR = 1.79, 95% CI 1.63–1.97) and individualism (AOR = 2.62, 95% CI 2.41–2.85), were negatively associated with protective behaviors. The inclusion of the cultural attributes increased the R2 of the regression models significantly. The cultural attributes explained 17.3% of the variations of the protective behaviors (Table 3).


Table 3. Predictors of protective behaviors–results from logistic regression models.
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DISCUSSION

Overall, a high level of protective behaviors was reported in this study as indicated by the high compliance of respondents with official advice (93.8%), ventilation (94.4%), and social distancing (93.4%). The least compliant tasks in ration to crowd avoidance and staying at home were also received over 76% compliance. These results are consistent with the findings of other studies, such as the medical students in Iran (10, 11, 34, 44). Compared with the results of our study at the early stage of the COVID-19 outbreak, there was a clear tendency of increased social gathering and use of public transport, possibly due to the relaxation of restrictive measures (6, 34).

This study confirmed that cultural attributes are significant predictors of protective behaviors. We found that the cultural attributes could explain 17.3% of the variations of the protective behaviors. The cultural attributes of the study participants were characterized by a high level of egalitarianism and hierarchy and a low level of individualism and fatalism. All of the cultural attributes were significantly associated with self-report protective behaviors, with AORs ranging from 1.05 to 2.90. The results are similar to those of Zeng's study, in which cultural attributes were found to be associated with pro-environmental behaviors (21, 28). Previous studies suggest that culture functions as an orienting mechanism, which may help people to navigate through the world full of uncertainties and risks (38). The culture theory proposes that risks are “socially selected and at least in part socially constructed” (19). Cultural contexts can constrain the development of the core values and behavioral preferences of individuals, leading to a conscious or unconscious bias toward risks and risk behaviors (19, 45). In a hierarchical society, people are willing to follow the rules and procedures of authorities, which are usually guided by the egalitarian principles (protecting the vulnerable) (19). Egalitarianism and hierarchies foster a high level of collective thinking (19, 21). By contrast, an individualist culture embraces acts on of self-interest, although it can be context-dependent (32). A fatalistic approach usually involves specific coping strategies that avoid confrontations with risks (8).

Consistent with previous studies, protective behaviors were also found to be associated with individual characteristics of the study participants (46). Women, urban dwellers, and married couples are more likely to embrace prescribed behaviors than others. Some researchers argued that this is perhaps a reflection of felt vulnerability and a sense of responsibility (6, 21, 34). No doubt Clearly, protective behaviors can also be shaped by knowledge and perceptions of risks, which are usually the primary focus of educational campaigns (10, 11, 34, 43). However, it is important to note that these variables all had a small adjusted odds ratio (AOR <2) and collectively explained a very small percentage of the variations in protective behaviors according to our modeling, far less than that explained by the cultural attributes.

Trust plays a critical role in risk communication and educational campaigns in response to public health emergencies (6, 23, 32). Indeed, trust was proved to be a significant predictor of protective behaviors (9). However, the AOR of trust declined from 4.94 to 2.59 after the cultural attributes were introduced into the regression models. Trust affects the credibility of messages conveyed by the messengers (6). High levels of trust are often embedded in the culture characterized by egalitarianism and hierarchy (19, 21), which can facilitate public participation and joint efforts in public health emergency responses (47).

A better understanding of how individual behaviors are rooted in one's cultural experiences can help with the better design of governmental and professional interventions (12). Different communication and education strategies should apply to the people with various cultural attributes (2). Policies that are aligned well with local cultural values are much easy to be understood and accepted easier for people to understand and accept (38). The COVID-19 pandemic has highlighted the great importance of public participation. A centralized and authoritarian approach appears to work well in the cultural context of egalitarianism and hierarchy. Meanwhile, individualism and fatalism have been proved to be detrimental to public responses to the pandemic. The experiences of some countries have demonstrated the lack of effectiveness of voluntary measures under such cultural contexts (45). Clearly, there is a need to re-examine the role and functions of the government (48). Nevertheless, the principles of effective communication strategies remain unchanged (34), which require openness and honesty. Effective communication can help build public trust and confidence in the authorities (6, 49).


Strength and Limitation

To our knowledge, this is the first study of its kind under the context of COVID-19 (2, 10, 11, 39, 50). The sample size of this study is large, with participants coming from nationwide in mainland China. However, the study also has several limitations. First, the survey was conducted online, and the sample was biased toward the young and those with higher educational qualifications. Second, the study adopted a cross-sectional design. No causal relationships should be assumed. Third, the study used attitudinal questions to measure cultural attributes, and is subject to the common problems of subjective measurements. Finally, the nature of the study design prevented us from exploring the dynamics of interaction between the government and the public. Further studies with a transcultural comparison focus are warranted.



Implications and Contribution

Public mobilization and participation are essential in the battle against COVID-19. The effectiveness, or otherwise, of governmental interventions can be determined by how the public respond to the interventions. This study proved that the cultural attributes are associated with self-report protective behaviors. The results have significant implications for on the development of public health emergency strategies. The potential detrimental effects associated with individualism and fatalism need to be managed appropriately.
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The COVID-19 pandemic has gravely impacted Latin America. A model was tested that evaluated the contribution of socio-demographic factors and fear of COVID-19 on anxiety and depression in samples of residents in seven Latin American countries (Argentina, Ecuador, Mexico, Paraguay, Uruguay, Colombia, and El Salvador). A total of 4,881 individuals, selected by convenience sampling, participated in the study. Moderate and severe levels of depressive symptoms and anxiety were identified, as well as a moderate average level of fear of COVID-19. In addition, it was observed that about a quarter of the participants presented symptoms of generalized anxiety disorder and a major depressive episode. Fear of COVID-19 significantly and positively predicted anxiety and depressive symptoms, whereas the effects of socio-demographic variables are generally low [χ2(287) = 5936.96, p < 0.001; RMSEA = 0.064 [0.062, 0.065]; CFI = 0.947; and SRMR = 0.050]. This suggests the need for the implementation of preventive actions in the general population of these countries, with the aim of reducing the prevalence of depressive, anxious and fearful symptoms related to COVID-19.
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INTRODUCTION

Latin America and the Caribbean (LAC) includes 33 countries, mostly low and middle-income, with a population of over 658 million inhabitants, representing 8.6% of the total world population and expected to reach 721 million inhabitants by 2030 (Errazuriz and Crisostomo, 2021). Since its appearance at the end of 2019, COVID-19 spread from China to the rest of the countries in the world, with Latin America and the Caribbean (LAC) being the last region to have cases diagnosed with the disease (Pablos-Méndez et al., 2020). Specifically, on February 25, 2020, the first case of COVID-19 in LAC was confirmed in Brazil (Rodriguez-Morales et al., 2020). A few weeks later, most LAC countries took measures to prevent the spread of the disease in their territory, such as border closures, mandatory social isolation, curfews, and cancelation of intraprovincial travel (Burki, 2020; Miller et al., 2020). Even so, the number of diagnosed cases in the region continued to increase. According to the Coronavirus Resource Center at Johns Hopkins University, as of February 22, 2021, a total of 20,747,458 cases of COVID-19 were reported in LAC, with Brazil being the country most affected by this pandemic in the region, with about 10.2 million confirmed cases, followed by Colombia with more than 2.2 million infected and Mexico with a total of 2.04 million cases. Other Latin American countries heavily affected by COVID-19 are Argentina, Peru, Chile and Ecuador. Likewise, the majority of COVID-19 deaths recorded in LAC occurred in Brazil (246,504 deaths) and Mexico (180,107 deaths) (Coronavirus Resource Center, 2020). This has made LAC one of the most severely affected regions by the COVID-19 pandemic (Gallegos et al., 2020; Garcia et al., 2020).

The limited economic resources and deficient health services make the situation of the population in several LAC countries particularly alarming, generating difficulties in identifying possible cases of COVID-19, mitigating its spread and providing adequate treatment to patients (Rodríguez-Hidalgo et al., 2020). This has generated a context of great socio-health vulnerability, which can especially affect the mental health of the population (Llibre-Guerra et al., 2020). Internationally, several studies have reported that the increase in the number of cases and deaths due to COVID-19, together with actions such as social distancing and isolation, have generated a higher prevalence of depression, anxiety, post-traumatic stress disorder, fear and insomnia during the COVID outbreak, especially in contexts of social and economic vulnerability (da Silva et al., 2020; Hossain et al., 2020; Kontoangelos et al., 2020; Rajkumar, 2020; Vindegaard and Benros, 2020; Xiong et al., 2020). In LAC, Brazil reported an 81.90% prevalence of anxiety, 68% for depression, 64.50% for anger, somatic symptoms at 62.60% and sleep disturbances at 55.30% (Goularte et al., 2021). In Colombia, 14.3% of the adult population expressed high perceived stress (Pedrozo-Pupo et al., 2020); while in Peru, a prevalence of 30.80% of depressive symptoms, 41.80% of anxiety and 34.10% of stress was observed (Concha et al., 2020). Likewise, in El Salvador, about 75% of people over 18 years of age reported having mild symptoms of depression, anxiety and stress; while a quarter experienced moderate and severe emotional symptoms during the social isolation period (Orellana and Orellana, 2020). Finally, in Cuba, it was found that 30.96 and 26.90% of the participants had high and medium levels of anxiety, respectively; 36.54% and 13.70% manifested medium and high levels of depression, respectively; while 66.49% presented altered stress levels (Arias Molina et al., 2020).

A characteristic emotion of pandemic-type viral infections, and one that is associated with alterations in mental health, is the fear that can be generated in a large part of the population (Ahorsu et al., 2020). Fear is a basic and fundamental emotion for survival, which is presented as a response to a specific and imminent perceived threat (Schimmenti et al., 2020; Starcevic et al., 2020). Studies indicate that feeling at risk of being infected allows for greater engagement in certain health prevention behaviors, such as hand washing and maintaining social distancing during the early stages of a pandemic (Wise et al., 2020). Inversely, the absence of fear can be detrimental, generating a decrease in hygiene behaviors and leading to ignoring measures aimed at mitigating the spread of the disease (Taylor, 2019). On the other hand, when fear is excessive it could become maladaptive (Mertens et al., 2020), having the potential to generate phobias, as well as higher levels of depression, anxiety, stress and addictive substance use (Asmundson and Taylor, 2020; Bitan et al., 2020; Caycho-Rodríguez et al., 2020, 2021b; Doshi et al., 2020; Haktanir et al., 2020; Sakib et al., 2020). The scientific literature points out that fear of COVID-19 is related to a greater extent to anxiety and to a lesser extent to depression (Ahorsu et al., 2020; Bitan et al., 2020). A recent study that evaluated fear of COVID-19 in seven Latin American countries (Argentina, Ecuador, Colombia, Mexico, El Salvador, Uruguay, and Paraguay), reported that the emotional and physiological reactions to fear differed significantly between countries, where the differences were small between Colombia, Ecuador, El Salvador, Mexico, and Paraguay; but in Argentina and Uruguay fear was much lower than the other countries (Caycho-Rodríguez et al., 2021b).

Likewise, in the current health crisis, evidence has suggested the importance of some socio-demographic variables as predictors of mental health. For example, women and younger people reported higher levels of anxiety, depression and fear during the COVID-19 pandemic (Andrade et al., 2020; Bäuerle et al., 2020; Broche-Pérez et al., 2020; Elbay et al., 2020; Haktanir et al., 2020; Vindegaard and Benros, 2020; Caycho-Rodríguez et al., 2021a). However, other studies report contrary findings, reporting no differences in fear of COVID-19 based on age (Soraci et al., 2020) or reporting higher levels of fear of becoming infected with COVID-19 in older compared to younger people (de Leo and Trabucchi, 2020; Meng et al., 2020). On the other hand, people who were single, separated, divorced and/or widowed were more likely to have higher mental health frailty (Smith et al., 2020; Ustun, 2020). However, it has also been reported that there are no statistically significant differences in depression and anxiety in individuals with different marital statuses (Wu et al., 2020). In fact, some studies even suggest that marital status positively predicts fear of COVID-19 (Mohammadpour et al., 2020) and that being married increases disease-related fear (Doshi et al., 2020).

Given that the COVID-19 pandemic is a global problem affecting different countries, a cross-national understanding of possible socio-demographic and emotional predictors of anxiety and depression is imperative. Therefore, the primary objective of the present study was to test a structural equation model that assesses the contribution of socio-demographic factors (sex, age, and marital status) and fear of COVID-19 on anxiety and depression, as well as to study their potential invariance, across samples of residents in seven Latin American countries (Argentina, Ecuador, Mexico, Paraguay, Uruguay, Colombia, and El Salvador). A pattern of specific a priori relationships was postulated, and then its invariance across countries was examined by means of multigroup models. The second objective was to measure the levels of anxiety, depression and fear of COVID-19. According to the literature, it was expected that women would show higher levels of fear of COVID-19, anxiety and depression than men (hypothesis 1); that older people would have higher levels of fear of COVID-19, anxiety and depression (hypothesis 2); that single, separated, divorced and/or widowed people would be more likely to have symptoms of anxiety, depression and fear of COVID-19 (hypothesis 3) and that finally, fear of COVID-19 would be positively related to symptoms of depression and anxiety (hypothesis 4). See Figure 1 for the hypothesized model.
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FIGURE 1. Models of fear of COVID-19 predicting anxiety and depression. A double headed arrow indicates a covariance, whereas single headed arrows indicate a hypothetical predictive effect between two variables.


As mentioned above, the study was conducted in LAC, which is a region potentially affected by high levels of anxiety, stress, depression and fear (Arias Molina et al., 2020; Orellana and Orellana, 2020; Goularte et al., 2021), as well as with high rates of newly diagnosed cases and deaths, and where government authorities have great difficulties in meeting the health needs of the population (Acosta, 2020; Alvarez and Harris, 2020). Moreover, during the last decade, studies on the prevalence of mental disorders in LAC have focused on only a few key countries, mainly Brazil, Chile, Argentina, and Colombia (Kohn et al., 2018). Furthermore, LAC countries are underrepresented in much of the world’s leading psychiatry journals, representing less than 1% of the research produced in mental health (Patela and Sumathipala, 2001). Finally, having a model that invariantly assesses the contribution of socio-demographic factors and fear of COVID-19 on anxiety and depression in a combined sample of seven Latin American countries will allow for a better understanding, evaluation and thus improvement of interventions to address mental health problems in the population of some LAC countries during this and future pandemics. Similarly, it will not only provide an overview within each of the countries, but also comparable data to promote an exchange of information among them.



MATERIALS AND METHODS


Design

This study used a cross-sectional and explanatory design with latent variables represented by a system of structural equations, where some variables may be observable and others are latent (Ato et al., 2013).



Participants

This study focused on the general population residing in seven Latin American countries (Ecuador, Colombia, El Salvador, Paraguay, Mexico, Argentina, and Uruguay). The inclusion criteria were: to reside in the seven countries mentioned, to be of legal age and to have given informed consent to participate in the online study. On the other hand, the exclusion criteria were: not having Internet access and not residing in the seven Latin American countries indicated at the time of data collection. A total of 4881 individuals participated, recruited through non-probabilistic convenience sampling due to the restrictions on social interaction that were mandated in all participating countries during the time of data collection. Table 1 presents the socio-demographic characteristics of the participants in each country.


TABLE 1. Sample demographic characteristics by country.

[image: Table 1]


Measures


Socio-Demographic Information Survey

The survey was constructed specifically for this study and included questions on country of residence, age, sex, and marital status.



Generalized Anxiety Disorder Questionnaire (GAD-7)

This self-report measure (Spitzer et al., 2006), used in primary health care, consists of 7 items that assess the frequency of symptoms of generalized anxiety disorder (GAD) during the last 2 weeks prior to the application of the questionnaire (e.g., feeling nervous, anxious, and worried about different aspects). The items are scored on a 4-alternative Likert-type scale (0 = not at all to 3 = almost every day). The total score is obtained from the sum of the scores for each of the items and ranges from 0 to 21, where higher scores indicate the presence of more severe symptoms of generalized anxiety. Scores from 0 to 4 indicate no anxiety, 5 to 9 mild anxiety, 10 to 14 moderate anxiety, and 15 to 21 severe anxiety (Kroenke et al., 2007). In addition, a cut-off point of 10 points showed adequate values of sensitivity (86.8%) and specificity (93.4%) for the potential diagnosis of GAD. The Spanish adapted version by García-Campayo et al. (2010) was used in this study.



The Patient Health Questionnaire-9 (PHQ-9)

This self-report questionnaire consists of 9 items that assess the frequency of depressive symptoms during the last 2 weeks (Kroenke et al., 2001). Each item has 4 Likert-type response options (0 = not at all to 3 = almost every day). The total score is obtained from the sum of the scores for each of the items and ranges from 0 to 27, where higher scores indicate the presence of more severe depressive symptoms. From the total score, depressive symptoms are grouped into five levels of severity: 0 to 4 = minimal, 5 to 9 = mild, 10 to 14 = moderate, 15 to 19 = moderately severe, and 20 to 27 = severe. A cutoff point ≥ 8 (sensitivity 88.20%, specificity 86.60%, and PPV 90.91%) is considered optimal for the diagnosis of a major depressive episode (MDE). The Spanish adapted version by Urtasun et al. (2019) was used in this study.



Fear of COVID-19 Scale (FCV-19S)

This self-report scale consists of 7 items that assess fear of COVID-19. Each item has 5 Likert-type response alternatives, ranging from 1 = strongly disagree to 5 = strongly agree. Higher scores indicate higher levels of fear of COVID-19 (Ahorsu et al., 2020). The total score is calculated from the sum of the scores for each item and ranges from 7 to 35, where a higher score indicates a higher fear of COVID-19. In this study, the version adapted and cross-culturally validated in different Latin American countries was used (Caycho-Rodríguez et al., 2021b). A meta-analysis study, which evaluated 42 studies from various countries, indicated that Cronbach’s alpha coefficients ranged from 0.85 to 0.90 (Blázquez-Rincón et al., 2021). All the questions of the measures used are shown in the Appendix.



Procedure

An online questionnaire was designed on the Google Forms platform, which was disseminated via email and social networks, such as Facebook and Instagram. Each link detailed the objective of the study. The confidentiality of the participants was guaranteed and they gave their informed consent before answering the survey questions.

Data were collected between June 12 and September 14. During this time period, each country experienced different phases of the COVID-19 pandemic. In Ecuador, data collection was conducted between June 14 and September 13, when the country was in a period known as risk zones, based on the number of diagnosed cases occurring in each region. During this period, a decrease in the infection curve was observed, reaching 2,053 confirmed cases on September 13. In Argentina, data were collected between June 12 and September 13, during the change from phase IV to phase V, which was characterized by the reopening of economic and commercial activities. During this period, the infection curve showed a gradual and steady increase, with a peak of 12,259 cases per day on September 9. For this reason, the Argentine government tightened restrictive measures, moving back to phases I and II in some provinces of the country. In Uruguay, data collection was carried out between June 16 and September 13, when the country was in the process of reopening its activities. During this period, no restrictions or phase reversals were observed and the peak of infection was on July 21 with a total of 29 confirmed cases. In Paraguay, data were collected between July 2 and September 11, a period in which the country was at the end of phase III and the beginning of phase IV of intelligent isolation. During this period, a gradual increase in the infection curve was observed, reaching a peak of 1,217 confirmed cases on September 5, which generated a regression to phase III in several regions of the country. In Colombia, the collection process took place between June 14 and September 3, when the country was in mandatory isolation, with some opening of economic activities and setbacks. During this period, there was an increase in the number of confirmed cases, reaching 13,056 cases on August 19. From September 1, the country was fully opened and on the last day of the collection period (September 3), 8,024 cases were reported. In Mexico, collection took place between June 14 and September 14, which corresponds to the beginning of the so-called “New Normal.” During this period, the peak of infection occurred on August 01, with 9,556 infections, with a subsequent decrease in the infection curve to an average of 3,500 cases per day. Finally, in El Salvador, data collection took place between August 7 and September 9, a period characterized by a decrease in the number of cases. Thus, in August, a set of protocols for the proper use of public spaces were published. The highest number of cases was observed on August 14 (449 confirmed cases).



Statistical Analyses

First, descriptive statistics were calculated for all the study variables. Specifically, means and standard deviations were calculated for quantitative variables and frequencies and percentages for categorical variables. These calculations were performed with SPSS 23. A completely a priori Robust Structural Equation Model (SEM) was then tested in the overall sample. This model is presented in Figure 1. WLSMV (Weighted Least Squares Mean and Variance corrected) was the chosen method of estimation given the lack of multivariate normality and the ordinal nature of the items included in the model (Hancock and Mueller, 2013). Model fit was assessed with different indexes and statistics from different families (Tanaka, 1993): (a) the chi-square test of model fit; (b) the Comparative Fit Index (CFI); (c) the Standardized Root Mean Residual (SRMR); and (d) the Root Mean Square Error of Approximation (RMSEA) with a 90% confidence interval. We used the following criteria for declaring good model fit: CFI above 0.90 (better fit above 0.95), and RMSEA and SRMR below 0.08 (Marsh et al., 2004). Given that we had samples from 7 different Central and South American countries, data were further analyzed with a multigroup Structural Equation Model by country. In this multigroup routine, three models were tested, with each model in the routine adding constraints across countries (van de Schoot et al., 2012). First, a configural model was tested in which the model was estimated in all countries at the same time but separately. Therefore, there are no constrains across countries. This model gives us the baseline fit. Then, all factor loadings of the items for anxiety, depression, and fear of COVID-19 were set as equal across countries. This is a pre-requisite for testing moderation effects across countries. Finally, a third structural model was tested in which all effects among observed and latent variables were constrained to be equal across countries. The models in this sequence are nested and may be compared with a formal statistical test or chi-square differences, with a modeling strategy or CFI differences (Little, 1997). No chi-square differences or CFI differences of less than 0.01 support the more parsimonious (more constrained) model (Cheung and Rensvold, 2009). All structural equation models were estimated in Mplus 8.5 (Muthén and Muthén, 1998-2017). Cronbach’s alpha was used to evaluate the reliability of the questionnaires used in the survey.



Ethics

The study was conducted in accordance with the principles of the Declaration of Helsinki. Additionally, the study protocol was approved by the Ethics Committee at the Universidad Privada del Norte (protocol number: 20213002-UPN-DNID).



RESULTS

First, Table 2 shows the mean, standard deviation, range of scores and reliability estimates. All instruments have high levels of reliability in each of the countries. Second, 31.40% of the total participants did not present symptoms of generalized anxiety, 43% presented mild anxiety, 17.20% moderate anxiety and 8.30% severe anxiety. Regarding depressive symptoms, 41.30% presented minimal symptoms of depression, 31.20% mild depression, 15.20% moderate depression, 7.60% moderately severe depression and 3.90% severe depression. Using a cut-off score of 10 for the GAD-7, we found that 1,245 participants (25.50%) presented symptoms of GAD. Furthermore, using a cutoff score ≥ 8 for the PHQ-9, we observed that 1,825 (37.39%) presented a MDE. The mean FCV-19S score for the total number of participants was 15.54 (SD = 6.64). Table 3 presents the levels of generalized anxiety and depression for each of the participating countries.


TABLE 2. Descriptive statistics of the GAD-7, PHQ-9, and FCV-19S.
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TABLE 3. Levels of generalized anxiety and depression.

[image: Table 3]Second, a completely a priori SEM was tested in the overall sample. This model has two latent response variables, anxiety and depression. They are predicted by a latent variable of fear of COVID-19, and three socio-demographic variables: age, sex and living or not with a partner. This a priori SEM fit the data extremely well: c2(287) = 5936.96, p < 0.001; RMSEA = 0.064 [0.062, 0.065]; CFI = 0.947; and SRMR = 0.050.

The parameter estimates for this SEM are presented in Figure 2, with the exception of factor loadings which are shown in Table 4. Fear of Covid-19 significantly and positively predicted both anxiety and depression. The impact is larger on anxiety than on depression. Regarding the effects of the socio-demographics, their effects are, in general, low. As people age, they have less fear of COVID, anxiety and depression. Women had, on average, more fear of COVID and depression, but the same level of anxiety as men. Living with a partner was not significantly related with anxiety and fear of COVID, but was significantly related with being depressed.
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FIGURE 2. Structural Equation Model of fear of COVID-19 predicting anxiety and depression. For the sake of clarity factor loadings and errors not shown; all estimates p < 0.01 unless stated as ns (non-significant).



TABLE 4. Standardized factor loadings for all the latent variables.

[image: Table 4]Once the SEM was estimated in the total sample, a multigroup sequence of models, as explained in the statistical analyses section, was tested. Goodness-of-fit indexes are presented in Table 5. According to these indices, especially the chi-square and CFI differences, it is clear that there is no evidence of cross-country moderation effects. In other words, the results found in the total sample remain the same across the Central and South American countries analyzed.


TABLE 5. Model fit indexes.
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DISCUSSION

This study proposes, and tests, a model relating socio-demographic variables, fear of COVID-19, anxiety symptoms, and depression in the general population of seven Latin American countries during the COVID-19 pandemic. Multigroup analyses showed that the proposed model fit the data in all countries. Therefore, the relationships among the variables show no differences among the seven countries. This is important in cross-cultural research, as comparisons between different cultures and/or countries would not be valid if measurement invariance is not met (Milfont and Fischer, 2010).

In the present study, 25.5% of the participants from the seven Latin American countries presented moderate and severe levels of anxiety and 26.7% presented moderate and severe levels of depression. These results are below those reported in previous research. For example, a systematic and meta-analytic review indicated a prevalence of anxiety at 31.90% (95% confidence interval: 27.50–36.70) and 33.70% for depression (95% confidence interval: 27.50–40.60) (Salari et al., 2020). Another systematic review, which evaluated 19 studies with a total of 93,569 participants, reported relatively high rates of anxiety symptoms (6.33–50.90%) and depression (14.60–48.30%). Similarly, a study conducted in a combined population of 113,285 people indicated that the prevalence of depressive and anxiety symptoms was 20 and 35%, respectively (Lakhan et al., 2020). In the case of fear of COVID-19, the mean score of the total sample (M = 15.54, SD = 6.64) was lower than reported in other contexts such as, for example, India (M = 18.00, SD = 5.68; Doshi et al., 2020) and an Amharic-speaking population (M = 20.79, SD = 5.78 to M = 21.65, SD = 5.58; Elemo et al., 2020). Likewise, these findings are also consistent with previous research that reported how exposure to other public health problems such as the Ebola outbreak (Shultz et al., 2015) and SARS (Mak et al., 2009) can generate mental health problems. The lower levels in the Latin American context can be explained, in part, by the ample information about the virus in this part of the world. LAC was the last region to have cases diagnosed with the disease, so such knowledge about the pandemic could explain the lower levels of anxiety, depression and fear. However, it is to be expected that reported levels of depression, anxiety and fear will increase as confinement and isolation expand, so it would be useful to analyze this trend over time (Brooks et al., 2020). Even so, the findings suggest that the COVID-19 pandemic has affected the mental health of people in the countries assessed. In this regard, high levels of anxiety and depression during the pandemic may be problematic due to their strong association with alterations in physical activity, sleep, as well as increased tobacco and alcohol consumption (Stanton et al., 2020). An analysis by country indicates that Uruguay has the lowest percentages of people with moderate and severe anxiety (10.80%) and moderate and severe levels of depression (12.80%), as well as the lowest average fear score for COVID-19 (M = 12.48). One explanation for this could be the successful management of the pandemic by the Uruguayan government. In this sense, having a relatively small population of approximately 3.5 million inhabitants has facilitated the control of COVID-19 transmission, making Uruguay one of the countries with the fewest diagnosed cases and deaths from COVID-19 (Taylor, 2020; Caycho-Rodríguez et al., 2021b). Similarly, cultural differences and available information on the consequences of COVID-19 may also explain differences in the prevalence of symptoms of generalized anxiety, depression and fear (Bäuerle et al., 2020).

Regarding the impact of socio-demographic variables, it was found that older people have fewer symptoms of anxiety, depression, and fear of COVID-19. This finding is consistent with studies suggesting that older ages are associated with less negative emotional responses to the COVID-19 pandemic (Salari et al., 2020; Bruine de Bruin, 2021). Some suggest that younger people are more concerned about future consequences and economic problems caused by the pandemic, as they are profoundly affected by layoffs and business closures (Ahmed et al., 2020; Huang and Zhao, 2020). In addition, higher levels of anxiety and stress among younger people would also be related to greater access to information about the pandemic through social networks (Scholten et al., 2020). In contrast, despite the negative consequences of the COVID-19 pandemic, older people seem to have regulated their emotions by focusing them on the positive and engaging in stress-reducing activities (Neubauer et al., 2019). However, it should be considered that while optimism allows for better regulation of emotions in the short term, it may sometimes fail to prepare people to cope with future negative outcomes (Shepperd et al., 2015).

As expected, gender had an impact on the mental health of the participants, where women presented more symptoms of depression and fear of COVID-19. This is consistent with previous studies that have shown a higher frequency of depressive symptoms and fear of COVID-19 in women (Broche-Pérez et al., 2020; Özdin and Bayrak Özdin, 2020; Rossi et al., 2020; Ausín et al., 2021). This seems to indicate that women might be suffering a greater burden of care both inside and outside the home during the pandemic (McLaren et al., 2020). In addition, the results could also be associated with greater reactivity of women in neural networks related to fear responses (Liu N. et al., 2020). Similarly, there are hormonal differences that may explain the results (de Arrieta and Arenaza, 2019). Other studies suggest that while women are more adaptable to environmental stressors, they tend to be physically weaker and get sick more often than men (Overfield, 2018). The presence of illness increases concerns about possible COVID-19 contagion and increases psychological burden, both in individuals and in the general population (Musche et al., 2020). Thus, getting sick more often may have increased the perception of risk and levels of fear related to COVID-19 in women compared to men (Bakioğlu et al., 2020). Indeed, gender differences with respect to risk perception are expressed in behavioral differences between men and women (Rodriguez-Besteiro et al., 2021). On the other hand, men may avoid expressing their fears due to gender roles, which emphasize the strength and bravery of the male gender (Bakioğlu et al., 2020). These findings may provide information for health policy formulation in the countries involved. Thus, since depression is a priority mental health problem, it is important to understand which subgroups have a greater need for services (Salk et al., 2017). Therefore, universal screening for depressive symptoms in primary care settings with a strong emphasis on the female group is needed (O’Connor et al., 2009).

Women had the same levels of anxiety symptoms as men. This is contrary to previous studies reporting three times higher levels of anxiety in women than in men during the pandemic (Liu N. et al., 2020; Wang et al., 2020). One possible explanation for this could be that, as a result of confinement, household responsibilities (childcare, cooking, cleaning, etc.) are shared between men and women. The disinclination of men in the countries included in this study to perform domestic activities can generate difficulties in the management of personal, professional and family life, which can make them just as or even more anxious than women (Verma and Mishra, 2020). Housework can be considered as routine and boring, so it can have negative effects on well-being and health, both for women and men (Arbide et al., 2009), although in the latter, the lack of habit in performing this type of activities may seem to generate a greater impact. However, these results should be analyzed on the basis of domestic inequalities, which are particularly marked in countries with low levels of gender equality and female empowerment (Fuwa, 2004; United Nations, 2020). In this sense, as a future line of research, future studies should analyze the influence that gender roles and stereotypes have on the presence of anxiety symptoms related to COVID-19. Finally, living with a partner was not significantly related to anxiety and fear of COVID-19, but was significantly related to depression. This finding is in line with what has been reported in previous literature, where significantly higher odds of having depressive symptoms were observed in the married or partnered group, which could be explained because they not only care about themselves, but there is also a greater sense of responsibility and concern for the well-being of the partner (Doshi et al., 2020; Pérez et al., 2020). However, researchers suggest that vulnerability to the development of depression is not only related to marital status, but may be modified by gender and age; therefore, it is recommended to evaluate models to quantify these modifications (Bulloch et al., 2017).

On the other hand, fear is an emotion that affects physical responses, cognitive abilities, and mood (Bakioğlu et al., 2020). This could explain the findings of the present study which indicated that fear of COVID-19 increases the levels of anxiety and depression in the general population of the Latin American countries involved. This relationship is not surprising and is consistent with previous studies (Ahorsu et al., 2020; Alyami et al., 2020; Bitan et al., 2020; Mertens et al., 2020; Shigemura et al., 2020). This suggests that people with fear of COVID-19, which has greater infectiousness and more negative consequences than other viral respiratory diseases, have higher levels of anxiety and depression (Bakioğlu et al., 2020). In short, a negative emotion, such as fear of COVID-19, triggers others that may further aggravate people’s mental health (Satici et al., 2020a). These findings can be explained by uncertainty, the belief that the pandemic should not be controlled, the severity of the disease, fear of becoming infected, information deficits, social isolation, and economic problems generated by the pandemic that influence the presence of fear, anxiety, and depression among the general population (Shigemura et al., 2020; Zandifar and Badrfam, 2020; Sakib et al., 2021). Furthermore, people with higher levels of fear may not be able to think rationally to mitigate the presence of COVID-19 anxiety symptoms (Green et al., 2021). Having evidence that fear of COVID-19 can predict negative psychological reactions, such as anxiety and depression, is important because these psychological reactions decrease well-being and life satisfaction, more so in circumstances such as the current pandemic (Alyami et al., 2020). Furthermore, depression and anxiety play a mediating role in the relationship between fear of COVID-19 and life satisfaction (Satici et al., 2020b). Likewise, this finding would support the development of strategies to minimize the psychological impact that fear, depression and anxiety could cause in the Latin American countries studied (de Medeiros et al., 2021). Mental health problems during public health emergencies related to infectious diseases, such as COVID-19, could be related to a misinterpretation of harmless bodily sensations or changes associated with health as symptoms of the disease, causing people to become unduly distressed (Taylor, 2019).

This study has some limitations. First, the countries were not selected systematically in the study. The inclusion of countries was the result of a negotiation of co-author interest in participating in the study and their capacity to meet the requirements of the proposed design. Second, the design was cross-sectional in nature and it would be interesting to conduct a study with a longitudinal design to track variations in the relationships between depression, anxiety, and fear of COVID-19 in participants from all countries during later stages of the pandemic. Third, data were collected mostly from urban settings in each country, so results may vary in rural settings or settings with lower population density and higher risk of infection. Fourth, participants from Ecuador, Colombia, El Salvador, Paraguay, Mexico, and Argentina showed higher levels of generalized anxiety, depression and fear of COVID-19; however, there was no information on the pre-existence of mental illness in the respondents. Elevated levels of stress and anxiety in participants could have existed before this study was conducted due to information through the media, more so because the pandemic has affected several American and European countries (Salari et al., 2020). For example, before the pandemic, people from Ibero/Latin regions, showed a prevalence of general anxiety disorders of 6.20% (Remes et al., 2016). Additionally, it is possible that someone who has experienced anxiety or depression prior to the pandemic is predisposed to be fearful or worried about the impact of COVID-19. In this regard, future studies could address this and investigate the connection between anxiety and depression as predictors of fear of COVID-19. Fifth, preparedness to face the pandemic has varied among the different countries in Latin America, making them vulnerable to the disease due to the limited resources of their health care systems, the late responses of governments and the high rates of poverty and inequality (Burki, 2020; Pablos-Méndez et al., 2020). All these factors would affect the transmission and impact of COVID-19 in Latin America, which also has implications for the mental health of the population. Therefore, the different infection and death curves for COVID-19 in the participating countries during the data collection time period could have led to an over- or underestimation of the presence of the mental health symptoms evaluated. Sixth, the non-probabilistic nature of the sampling did not allow for a fully representative sample of the population of each of the countries. In addition, there was a risk of sampling bias since it was not possible to survey people without internet access in all the countries involved. On the other hand, although the participants in each country were recruited in the same way, the distribution of demographic variables was different. These demographic differences could be corrected by using appropriate sampling (Pierce et al., 2020). A seventh limitation is that the reliability of diagnoses made with the GAD-7, PHQ-9, and FCV-19S may vary between countries and, therefore, the accuracy of the diagnoses may vary. An eighth limitation lies in the use of self-report measures to assess levels of generalized anxiety, depression, and fear of COVID-19, which are not always related to objective assessments by mental health professionals. However, as anxiety, depression, and fear are based on personal emotions, self-assessment measures have been important during the COVID-19 pandemic as information-gathering techniques (Wang et al., 2020). Another limitation includes the possible systematic effect of the data collection method. Although the effect of mode of administration was not assessed, it may potentially interact with cultural effects in each country. Thus, future studies using different forms of survey administration (pencil and paper and online) would allow for separating the effect of administration reliably (Żemojtel-Piotrowska et al., 2018). Finally, other variables that could be useful to explain the model such as intolerance to uncertainty (Bakioğlu et al., 2020), educational level (Chen et al., 2020) or economic income level (Rudenstine et al., 2021) were not included.

Despite these limitations, the strengths of this study include the use of a large number of participants, the use of psychometric instruments that have demonstrated cross-cultural validity for measuring generalized anxiety (Plummer et al., 2016), depression (Manea et al., 2012; Blackwell and McDermott, 2014) and fear of COVID-19 (Caycho-Rodríguez et al., 2021b), as well as the use of statistical methods that consider all variables within the same analysis. In addition, the study addresses the relationships between socio-demographic and psychological variables based on previous research and provides important information for mental health professionals, public policy makers and researchers (Holmes et al., 2020).



CONCLUSION

This study of thousands of participants from seven Latin American countries suggests that fear of COVID-19 significantly and positively predicts both anxiety and depression, while the effects of socio-demographic variables are low. In addition, it was observed that about a quarter of the participants presented symptoms of GAD and a MDE. This suggests the need for the implementation of preventive actions in the general population of these countries, with the aim of reducing the prevalence of depressive, anxious and fearful symptoms related to COVID-19. In this sense, it is important to provide care for people who have moderate or severe mental health problems (depression, anxiety, or fear of COVID-19), as well as to develop strategies aimed at people with mild levels, and thus prevent them from progressing to more severe stages. Similarly, it is important to implement national policies and epidemiological surveillance strategies for fear of COVID-19, depressive and anxious symptoms.

Thus, we recommend the use of technological tools such as applications or short online self-assessment systems to collect information on emotional problems (anxiety, stress, or depression) of the general population. For example, at the Latin American level, Integrative Community Therapy (ICT) has been developed as an online psychosocial intervention within the public health system with the aim of strengthening and building support networks, minimizing stigma and prejudice toward people affected by COVID-19 and giving hope to those in social confinement (de Paula Barreto et al., 2020). In Mexico, an intervention based on positive psychology is being carried out through a web platform to reduce anxiety and depression symptoms and increase positive symptoms (Dominguez-Rodriguez et al., 2020). Working on the basis of positive emotions fosters the development of long-term personal coping resources to promote self-improvement, greater well-being and post-epidemic growth (Fredrickson et al., 2003). Additionally, it would be important to test the efficacy of interventions developed in other contexts such as China, where an online psychological-behavioral intervention program was developed, including psychological support and breathing exercises, which showed beneficial effects on the mental health of patients with COVID-19 (Kong et al., 2020). In addition, psychological counseling services and mental health education information can be shared online with programs such as WeChat, Weibo, and TikTok, which have already been widely used (Liu S. et al., 2020). These types of strategies have proven useful in addressing mental health needs and identifying people with severe emotional problems in different countries during the COVID-19 pandemic (Torous and Keshavan, 2020; Wang et al., 2021). Even so, future studies are required to replicate these findings in samples from other Latin American and/or European countries, with the aim of identifying those factors that explain the effect of country of residence on some mental health indicators and to improve the understanding of variations in mental health, both at the country and individual level. Online interventions should be systematically evaluated according to established criteria for digital mental health studies, which will inform the quality of these interventions. Finally, consideration should be given to inequalities and potential drawbacks, such as limited access to technologies, educational inequities, or cultural peculiarities, which may limit access to and use of digital mental health intervention platforms.
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APPENDIX


Socio-Demographic Information Survey


1.Country of residence (Argentina, Colombia, Ecuador, El Salvador, México, Paraguay, and Uruguay).

2.Age.

3.Sex (Female and male).

4.Relational status (With a partner and Single).





Generalized Anxiety Disorder Questionnaire


1.Feeling nervous, anxious or on edge?

2.Not being able to stop or control worrying?

3.Worrying too much about different things?

4.Trouble relaxing?

5.Being so restless that it is hard to sit still?

6.Becoming easily annoyed or irritable?

7.Feeling afraid as if something awful might happen?





The Patient Health Questionnaire-9


1.Little interest or pleasure in doing things?

2.Feeling down, depressed, or hopeless?

3.Trouble falling or staying asleep, or sleeping too much?

4.Feeling tired or having little energy?

5.Poor appetite or overeating?

6.Feeling bad about yourself — or that you are a failure or have let yourself or your family down?

7.Trouble concentrating on things, such as reading the newspaper or watching television?

8.Moving or speaking so slowly that other people could have noticed? Or so fidgety or restless that you have been moving a lot more than usual?

9.Thoughts that you would be better off dead, or thoughts of hurting yourself in some way?





Fear of COVID-19 Scale


1.I am most afraid of coronavirus-19.

2.It makes me uncomfortable to think about coronavirus-19.

3.My hands become clammy when I think about coronavirus-19.

4.I am afraid of losing my life because of coronavirus-19.

5.When watching news and stories about coronavirus-19 on social media, I become nervous or anxious.

6.I cannot sleep because I’m worrying about getting coronavirus-19.

7.My heart races or palpitates when I think about getting coronavirus-19.
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Introduction: Following a period of strict lockdowns during the COVID-19 pandemic, most countries introduced policies in which citizens were expected to avoid crowded places using common sense, as advised by the WHO. We argue that the ambiguity in the recommendation to “avoid crowded places” implicitly forces individuals to make a complex strategic decision.

Methods: Using a Dutch representative sample of 1,048 participants [42% male, mean age=43.78years (SD=12.53), we examine the effect of context on the decision to visit a hypothetical recreational hotspot under the policy recommendation to “avoid crowded places.” We randomize four levels of context on the crowdedness “on the streets” (no context, low, medium, and high context). Subsequently, participants are asked to estimate the percentage of others going out in the same situation. Finally, we assess the impact of a selection of personal characteristics on the likelihood of visiting a crowded place.

Results: Respondents are proportionally more likely to go in a low context and high context, compared to no context (diff=0.121, p<0.000, and diff=0.034, p<0.05, respectively) and middle context (diff=0.125, p<0.000, and diff=0.037, p<0.05, respectively). Low context information also decreases the expectation of others going out (−2.63%, z=4.68, p<0.000). High context information increases the expected percentage of others going out (significant only for medium to high context; 2.94%, z=7.34, p<0.001). Furthermore, we show that education, age, and health and risk attitude are all predictive of the likelihood to visit a crowded place, notwithstanding the context.

Discussion: Although there is a strong inclination to avoid crowded places during the COVID-19 pandemic (81%), we find two context-driven exceptions: when people expect to avoid crowded spots (in the “low” context, i.e., strategical decision-making) and when people expect others to go (social influence). The freedom provided by ambiguous public policy is implicitly asking more from the population than it initially seems. “Use your common sense” is often the accompanied advice, but our results show that more and better information concerning the context is essential to enable us to make an optimal decision for ourselves, and for society.

Keywords: behavioral science, public health communication, collective human behavior, human decision science, cognitive psychology, health psychology, COVID-19


INTRODUCTION

Since the outbreak of COVID-19, countries across the globe have attempted to find ways to contain the rapid spread of the virus. Following a period of strict lockdowns, most countries proceeded towards a policy in which citizens were expected to avoid crowded places, as advised by the WHO (World Health Organization, 2020). Limiting movement to local recreational hotspots as well as (inter)national holiday destinations is considered essential in combating the swift diffusion of COVID-19 infections. Even during the “second wave,” avoiding crowded places remains the cornerstone of worldwide policies (National Center for Immunization and Respiratory Diseases (NCIRD), 2020). Following policy advice, however, has proven to be more challenging for the population than initially expected. Popular recreation spots often remain well-visited and shopping centers are almost as crowded as they were a year ago, especially in large cities (BBC News, 2020). Over the Summer of 2020, news and social media showed crowded beaches and partying adolescents almost on a daily basis.

The increase in people visiting crowded places appears irrational from a health perspective, but might be less surprising than expected. Accurately assessing the risk of self-behavior proves to be hard, the urge to recreate seems to grow over time, and the duration of the current situation is testing the limits of human patience and self-control (Huremović, 2019). Moreover, what is considered “crowded?” This uncertainty increases the number of factors and potential outcomes individuals consider (Martínez-Marquina et al., 2019). Whereas recent research discusses theories explaining refusal to comply to COVID-19 restrictions (Demirtaş-Madran, 2021), little to no attention has yet been provided to the thought process that underlies the decision to leave the home, against most policy recommendations, and visit popular recreation areas or crowded shopping streets. Understanding the human thought process from a behavioral perspective, beyond merely labelling behavior to be defiant, will help governments to be more effective in implementing COVID-19-related policies.

This paper investigates the decision of individuals whether or not to avoid crowded places, in a representative sample of the Dutch population, aiming to identify decisive factors underlying this choice. We expect the dependency of the outcome of one’s own action on the (unobservable) actions of others to dominate the decision-making process. Therefore, we specifically examine the effect of social context on the decision to visit a crowded place. We hypothesize that providing information on the crowdedness in general will be crucial in the decision of individuals to go out. Specifically, strategic decision making will motivate most people to go out when they expect others to stay home, inevitably leading to escalation and subsequent failure to avoid crowdedness. Similarly, explicit escalation will follow once the general expectations are that most people will go. The aim of this paper is threefold: First, we discuss which decisional processes and conflicts arise due to the ambiguity in the current policy, through the lens of a theoretical framework. Second, using experimental data we demonstrate that (social) context significantly influences the decision-making process of individuals. Finally, we show which personal characteristics have an effect on the decision not to go and how this differs per context. The latter also allows us to draw conclusions on which decisional processes drive the behavior of individuals.



THEORETICAL FRAMEWORK


The Need to Leave

Psychology is unanimous about the inherent human need for social interaction. Baumeister and Leary claim that the need for frequent interactions with others is a necessity for emotional stability (Baumeister and Leary, 1995). We desire both close individual contact, as well as the ability to function in social groups (Bugental, 2000). Not meeting these requirements leads to invasive negative effects, including, but not limited to physical health and mental well-being (Baumeister and Leary, 1995). Poor social relationships are estimated to have an effect on mortality similar to smoking 15 cigarettes daily (Holt-Lunstad and Smith, 2012). Recently, a review by Serafini et al. (2020) confirmed the negative impact that frustration, boredom, and disabling loneliness have on (mental) health, specifically following the current COVID-19 pandemic. Social support is one of two main protective factors to avoid mental health issues during this crisis.

The COVID-19 pandemic threatens the ability to meet these basic social needs. This leads to a clear cognitive conflict: people are craving for social contacts, regardless of rapidly rising contaminations with the virus. Using the health belief model framework (HBM; Champion and Skinner, 2008), even without a change in susceptibility or severity of an infection, the downside (i.e., barriers) of staying home slowly starts to compete with the benefits. Such a cognitive conflict, better known as cognitive dissonance, can be dealt with in two ways: changing the behavior or changing the reasoning (Festinger, 1957). From a societal perspective, reasoning in favor of keeping distance at all cost, taking no risk, would be preferred. However, the need to socially interact is growing: we observe society-wide violations of the universal policy discouraging social interactions (BBC News, 2020). Going out and being amongst people (albeit within the set regulations) is gaining traction over the safer, more certain option to stay at home to avoid health risks.



Strategic Decision-Making

Acknowledging that the motivation to recreate is strong, the actual decision to “go” or “not to go” to a crowded location depends on the information that is available to the individual at the moment of making the decision. The recommendation to avoid crowded areas is not black or white, and it requires each individual to estimate which spots are considered popular at a given point in time. Although we can assume that every community has a relatively objective view of what is considered a crowded area, the recommendation to avoid these areas implicitly requires an individual to correct for the current situation: how busy will a potentially crowded area be at the moment that I intend to visit it? The degree of crowdedness is determined by the number of people considering to go, their thought processes, and their final decision.

We argue that the seemingly simple choice to visit or avoid a crowded place implicitly involves at least three complex strategic decision-making aspects. First, the choice generally draws parallels with the tragedy of the commons. Hardin describes the tragedy in which a shared yet unregulated common good (in this case, the location for recreation), is spoiled by society because each individual acts according to his or her self-interest, so “depleting” the common good (Hardin, 1968). The similarity lies especially in the fact that collective cooperation would retain the common good, but the individual interest conflicts with the collective maintenance of the good. In this situation, each individual selfishly wants to be in the minority group that visits the recreation area. When too many people act selfishly, the area becomes too crowded and the location no longer meets the “avoid crowded areas” requirements to minimize the spread of COVID-19 infections. In a worst-case scenario, “depletion of the good” could be the closure of the area for recreation, or even reimplementation of a full lockdown.

Second, and more formally, the dependency of each individual’s outcome on the choice of the remainder of the population closely resembles the classic game theoretical prisoner’s dilemma: going out will lead to a positive outcome if the majority of the population stays away, and only leads to a negative outcome if the majority of the population goes. This dilemma shows us that staying home is not a Nash equilibrium (e.g., an outcome of a decision in which no player has an incentive to deviate from his strategy; Nash, 1950). If everybody stays at home, each individual can improve his or her personal situation by going out. Going out, however, could be considered Nash equilibrium: when everybody is going out, staying at home would not improve somebody’s personal situation, when they would be the only person at home. Note that we assume that staying at home while everybody else is recreating comes at a (small) disutility, based on the fear of missing out (Przybylski et al., 2013) and not being able to meet the social craving. This makes the decision process oddly circular, and the outcome of the process depends heavily on the moment each individual breaches this circle.

Therefore, third, the decision process to optimize the outcome of the decision concerns k-level thinking and cognitive hierarchy theory (Stahl, 1993; Camerer et al., 2004). The core of this theory is that a person will determine strategy depending on the likely actions of others. The levels refer to the reasoning level someone expects the others to have, or “depth.” For instance, level 0 thinkers are considered non-strategic, choosing at random. Level 1 thinkers assume a majority of level 0 thinkers, and will strategically choose considering a random distribution of level 0 thinkers’ decision. Level 2 thinkers will, at their turn, assume a majority of level 1 thinkers, and so forth. In our example, we could hypothetically assume that level 0 thinkers “naively” stay away from a recreation area. As such, level 1 thinkers would come to the conclusion to go as the area will not be crowded. Consequently, level 2 thinkers stay away again, and so forth. The k-level framework states that each person believes to be at the highest level of thinking, with everyone else below that level, giving this person the unique advantage to best adopt a strategy. In reality however, the average population hardly seems to reach level 2 (Camerer et al., 2004; Ho and Su, 2013). The implications of the decision to leave home and visit a crowded location during the pandemic are crucial, since citizens likely aim to anticipate the behavior of the majority. When most people are at the same (fairly) low reasoning level, but believe they are “outsmarting” their fellow citizens, the chances of an unexpectedly crowded recreation area become very high. Ironically, even when effort is exerted to outsmart the majority and recreate when the majority stays home (thus intending to meet the policy requirements), the implications of cognitive hierarchy theory suggest an “accidental” or implicit escalation of crowdedness.



Explicit Escalation

In addition to accidental escalation due to the application of wrong strategies by individual citizens, we must also consider explicit escalation, including conscious violation of policy recommendations. In this context, we consider the possibility of the proverbial sheep leaping the ditch: once a large enough group will ignore the policy recommendation, more will automatically follow. These people are, in contrary to the strategic thinkers, no longer intending to avoid crowded places. In pandemics this situation is called behavior contamination (Huremović, 2019). We discuss three types of violations, of which the latter two include cognitive processes that potentially influence the decision to ignore policy recommendations once violations by others are observed.

The first type of explicit violation is based on unrealistic optimism. In contradiction to the latter two types, unrealistic optimism is mostly independent of the behavior of others, as it pertains to the beliefs that the likelihood of something bad happening to you is smaller than it is in reality (Shepperd et al., 2015). Individuals might violate policy recommendations as a direct consequence of believing that a COVID-19 infection will not happen or harm them. This type of reasoning stems from both the desire to feel good, thus ignoring bad outcomes (Tyler and Rosier, 2009), as well as an overestimation of one’s personal characteristics compared to the general population (e.g., being healthier than others; Shepperd et al., 2002)). Although the effect of unrealistic optimism might be smaller for events happening beyond their own control (Klein and Helweg-Larsen, 2002), behavior due to unrealistic optimism is easily distinguishable from other “decision processes” in this situation: individuals will go independent of what other people do or think.

Second, a prevalent view in behavioral science is that these kinds of “deliberate” violations are the result of a loss of self-control or a dominating need to recreate (Huremović, 2019). Boredom and frustration resulting from the ongoing pandemic increases the vulnerability to violate the recommendations (Huremović, 2019; Brooks et al., 2020). Observing others ignoring the recommendations functions as a “broken window”: a small violation validates further violations, causing a spread through society (Keizer et al., 2008). This broken window effect, or bad apple effect, is strong even when just a small group of violators is observed (Rutte and Wilke, 1992; Kerr et al., 2009). In this context, seeing others doing something you would also like to do could provide enough of an incentive for citizens to join: why would you stay away if others do not?

Finally, an alternative view explaining why individuals would follow others to crowded places, despite regulations not to do so, involves how people deal with ambiguity. Besides uncertainty about other people’s decisions, we also need to consider that people are unsure about the definition of crowded places, or ambiguous regarding the interpretation of the recommendation. Should one take the recommendation as a strict rule, or interpret it more loosely? When ambiguity rises, we tend to use informational social influence to guide our decision (Deutsch and Gerard, 1955). This could lead to contradictions. For example, during the initial loose recommendation to wear face masks in public in the Netherlands, compared to the predominately mandatory use in the rest of Europe, 64% of Dutch citizens were in favor of making face masks mandatory. However, only 17% already wore them at that time (De Hond, 2020). Even when our personal opinion or preference might deviate, in practice we conform to (what we think is) the majority opinion in ambiguous situations (Allen, 1965). It is crucial to observe from this example that even in a contagious disease pandemic, in which rationally safety is absolutely not in numbers, other people’s behavior is still valued in situations of ambiguity. Observing others violating the recommendation to avoid crowded places could therefore be interpreted as the opinion of the majority, and act as information for one’s own judgement.

The distinction between the latter two views lies predominately in the underlying intention of the conscious violation. Under the former, the intention can be categorized as ill-intentioned, to the extent that there is no attempt to validate the violation of the recommendation at the start. This does not exclude the possibility that individuals will exhibit post hoc justification, fabricating reasons why the violation was acceptable or ethical, potentially in response to social disapproval (for instance, after not getting infected with the COVID-19 virus, people could argue that they were correctly assessing the risk ex-ante; (Curley et al., 1986; Haidt, 2001). Under the latter, the intention to deviate from the recommendation originates from confusion. We argue that this behavior reflects the inability to self-assess the ambiguity or uncertainty, leading to herd behavior (Muchnik et al., 2013). Distinguishing between these motivations might be possible by looking at the behavioral response to increasing social violations: for people motivated by ill-intention, going to a crowded place is linearly related to others going; for uncertainty-motivated people, this relationship might only be detrimental when a large enough group signals the “okay” to go. Regardless, however, both motives will inevitably lead to escalation.




MATERIALS AND METHODS


Participants

We surveyed a panel of 1,048 individuals via Flycatcher, a well-regarded Dutch research organization with access to a high-quality panel used for top research (Bults et al., 2011; Peperkoorn et al., 2020), about their choice whether to go or not to go to a hypothetical recreational hotspot. Our randomly drawn sample from this panel was reimbursed for participation. This sample is heterogeneous in relevant personal characteristics, such as age (M=43.70, SD=12.52), education, gender (42% male), and occupation.1 We employ no explicit exclusion criteria, beyond restricting our sample to adults residing in the Netherlands. For an extended overview, see Table 1. This research was reviewed and approved by Maastricht University’s Ethical Review Committee Inner City Faculties (ERCIC_195_09_06_2020).



TABLE 1. Summary statistics.
[image: Table1]



TABLE 2. Pairwise correlations of independent variables.
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Methods

Each respondent is asked to envision the following situation: You live within 20 kilometers of a beach, river, forest, or lake. Under normal circumstances, you (and your household) will seek recreation, cooling and refreshing at this area when temperatures exceed 25 degrees Celsius. You do not have a comparable alternative at home. We ask each participant to decide whether they will visit this area tomorrow, given that it will be 30 degrees Celsius, in five different situations. For the first two situations, the government’s recommendation differs: 1) “Stay home,” and 2) “Avoid crowded places.” For the remaining three conditions, we keep the government’s recommendation constant (“Avoid crowded places”), but we provide additional information about the situation on the streets: 3) “You see that it is still very quiet on the streets,” 4) “You see that the streets are slowly getting busier,” and 5) “You do not notice any difference in the degree of crowdedness as compared to last year.” We, respectively, label these levels of context as “Low,” “Medium,” and “High.” All scenarios are presented to the respondents in a randomized order.

We ask each respondent to state whether they will visit the recreation location in each of the scenarios by answering either “yes” or “no.” Next, for each randomly presented scenario, we ask participants what percentage of all other respondents they think will answer the previous question with “yes.” This percentage provides us with an indication of the expectation that participants have about the behavior of others.

Furthermore, we collect data via the Dutch Bureau of Statistics (CBS) on the local intensity of COVID-19 infections, hospitalizations, and COVID-19 related deaths. COVID-19 exposure is estimated using official government data matched to each individual on geographical location due to the fact that testing was severely limited until 6weeks before the experiment. Using public data, we avoid the subjective estimation that people ‘might’ have had it, influenced by individually factors such as different health beliefs. Using postcode estimation, personal characteristics do not influence the base-rate possibility of exposure to COVID-19 infections.2 These statistics are matched to each individual in the sample at the four-digit postal code level.

Additionally, we ask the respondents to state their general, social, and health-related risk attitudes on a Likert scale from 0 to 10 (Falk et al., 2016). The risk attitude questionnaire consists of validated questions, one per domain. For example, the general risk attitude question is formulated as follows: “How willing are you generally to take risk.” The answer scale for all three questions ranges from “totally not prepared to take any risk” to “very much prepared to take risk.” This questionnaire has proven to correlate heaviliy with more extensive and tedious risk attitude measures such as the lottery task3
4.

Although the same recommendation of avoiding crowded places is a COVID-19 policy cornerstone throughout Europe (World Health Organization, 2020), the experienced situational context and timing of our survey is important to ensure external validity. The Dutch government issued an “intelligent lockdown” from March 15th until May 11th 2020. Until June 1st 2020, Dutch citizens were asked to stay home as much as possible. From June onwards, the recommendation to avoid crowded places became the main policy recommendation.5 Our respondents completed the survey during the first half of July 2020, 5–6weeks after the introduction of this recommendation. At this time, Netherlands had just over 51,000 confirmed cases of COVID-19, almost 12,000 hospitalizations, and just over 6,000 COVID-19-related deaths since the beginning of the outbreak (Statistieken over het Coronavirus en COVID-19, 2021). The timing of our data collection ensures that respondents had ample experience in dealing with the key policy recommendation and that the responses accurately reflected their current behavior. We furthermore consider it important that no new changes in the recommendations were announced at the time, such that the anticipation of new rules, or the signaling of a more liberal approach interfered with the validity of the response.




RESULTS


The Effect of Context on Decision Making

Figure 1 presents whether or not respondents will visit a crowded area. In all scenarios, the vast majority of the respondents is not planning to go the recreation area. Although this appears encouraging for the policy objective to avoid crowded places, an average of 19% of all respondents across all five scenarios still decide to go.

[image: Figure 1]

FIGURE 1. Statistics of intention to visit the crowded place. Note: The outer ring of the graph shows the percentage of respondents indicating to visit the crowded place, for each context. The inner ring shows the average expected percentage of others to visit the crowded place. The bar graph shows the same expected percentage of others to visit a crowded place, but split by respondents that indicate to go themselves versus respondents that indicate to stay at home. (A) Shows the metrics under the policy “stay home” without any further context. (B) Shows the same metrics but in the condition of “avoid crowded places.” (C–E) Show the graphics in this same condition, but each for a different level of crowdedness on the stress (low, medium, and high crowdedness, respectively). For an overview of the difference testing, see Tables 3 and 4.


Panel A shows the percentage of respondents indicating to go to the recreational area when the advice is to “stay home” (10.97%). The inner ring shows the average expected percentage of others to visit the crowded place (42%). Looking at the difference between the recommendation conditions “Stay home” (A) and “Avoid crowded places” (B), we observe a difference of just 5%. Finally, the bar graph shows the same expected percentage of others to visit a crowded place, but split by group of respondents that indicate to go themselves versus people that indicate to stay at home. For instance, for Panel A, people that go themselves predict that on average 53.61% of all other goes (SD=20.21), whereas the people that stay at home predict only 40.92% to go (SD=20.51). The difference between these two groups is statistically significant (see Table 3; z=−6.07, p<0.001).



TABLE 3. Statistics on the expectations of others going within each condition.
[image: Table3]

When we add context about the level of crowdedness on the streets, we observe an additional increase in the number of respondents intending to leave the home. It is noticeable that providing a clear context about the crowdedness on the streets, regardless whether this is low (C) or high (E), causes a steep increase compared to the middle condition (D) and even no context (B). Panel A of Table 4 shows the results of a series of proportion test comparing the proportions per condition. It shows that likelihood of going out does not differ significantly between no context (B) and the middle condition (D) (diff=0.044, p=0.81). Both the low (C) and the high (E) condition differ significantly from both no context (B; diff=0.121, p<0.000, and diff=0.034, p<0.05, respectively) and the middle condition (D; diff=−0.125, p<0.000, and diff=0.037, p<0.05, respectively). Respondents are more likely to go to the area of recreation when they expect it to be quiet (overall most likely, even compared to the second most likely condition: high (E); diff=0.088, p<0.000). This is in line with both the official policy recommendation as well as strategic thinking. More surprising is that respondents are also more inclined to visit a popular area when they have reason to believe that it will be crowded at this location. This is directly opposite to the official policy recommendation, and not in line with game-theoretical predictions. This preliminary result suggests that respondents’ strategic thinking (in the low context) as well as social norms (in the high context) play a role in their decision whether to go, or not.



TABLE 4. Statistical testing of the difference between conditions: going versus not going.
[image: Table4]

We then investigate the estimation that respondents make about other’s behavior (Panel B, Table 4) using Wilcoxon rank-sum tests. We observe that respondents substantially and consistently overestimate the number of other people intending to go. Respondents expect, on average across all scenarios, that roughly 50% will decide to leave the home and recreate. Furthermore, the predicted percentages do significantly change between scenarios. We see significant changes in the prediction of other people’s behavior, indicative of the motivation of individuals to go themselves. For instance, introducing the “low crowdedness” context (C) compared to no context (B) almost doubles the number of respondents planning to go to the area of recreation (proportional increase of 12.1 percentage points, z=6.71, p<0.000), when the expected percentages of others going drops with 2.63% (z=4.68, p<0.000). Interestingly, moving from no context (B) or medium context (D) to high context (E), increases the proportion of people going with roughly 3.5 percentage points (3.4%, z=2.01, p=0.04; 3.7%, z=2.25, p=0.02, respectively), when also the prediction of others going increases (significant only for medium to high context; 2.94%, z=7.34, p<0.001). In general, introducing low context information increases going out whilst the expected percentage of others going out drops. Introducing high context information increases the likelihood of going out in conjunction with an increase in the expected percentage of others going out. However, the limited absolute value changes in the expectations about others indicate that the changes in one’s individual decision to go are not fully reflected in the prediction of other citizens’ behavior. In general, the expectations about others’ behavior are a lot more negative than one’s own behavior, and more negative than the behavior of the collective.

There is also a relationship between going out yourself and the expectations about others. Non-parametric Wilcoxon rank sum tests show consistently that, regardless of the scenario, respondents indicating a willingness to recreate themselves also predict a significantly higher number of people to make the same decision, compared to respondents indicating to stay home (all are significant for p<0.001; for an overview of these statistics, see Table 3). The prediction is significantly correlated with citizens’ own decision to go: for each percentage point increase in the prediction that others will go, the marginal effect of going themselves increases with an average of 0.3% (results are not presented in the table: ranging from 0.2 to 0.4%, p<0.001 throughout all contexts).



Predictors

A key question is which factors are decisive for choosing to leave the home for recreation in each of these conditions. Table 5 investigates the role of personal characteristics in the choice for recreation per condition using a logit regression. The results show that education plays a key role in the decision to go, despite the regulation. The low education group turns out to be most likely to abide by the rules. The middle-educated category (post-secondary vocational degree, undergraduate education, or higher level of high school) are generally more inclined to go, compared to the low education group (post-secondary vocational education or lower level high school). The most highly educated respondents (undergraduate degree or higher) indicate an even higher willingness to go. The effect of education is most profound in the low (for middle education the marginal effect is 12.9%, z=2.43, p=0.015; for high education the marginal effect is 17.9%, z=3.29, p=0.001) and high context conditions (middle: 10.6%, z=2.41, p=0.016 and high: 11.0%, z=2.51, p=0.012, respectively). In the “medium” condition, we find no effect of education.



TABLE 5. Logit regressions: respondent characteristics and decision to go.
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We also observe an effect for age, but not for gender. The effect for age is negative across all contexts. In the low crowdedness context, both age brackets have a significantly negative marginal effect (−9.7%, z=−2.27, p=0.023, and−20.9%, z=−5.12, p<0.001, respectively), whereas for all other contexts we observe older respondents (50+) to be less likely to visit the recreation location, compared to the 30-year and younger category. Interestingly, the impact of personal characteristics seems to diminish when the streets are getting busier: in the highly crowded context, both the significance as well as the strength of the effects of education and age decrease as compared to the “low” context.

The general and social risk attitudes do not have a significant influence on the decision of respondents. The degree to which respondents are willing to take risk with their own health, however, is important throughout all contexts. For each incremental increase of willingness to take risk on this domain, the probability that a respondent will go increases with 1.6% (z=2.57, p=0.01) to 4.8% (z=5.54, p<0.001) per context. This result implies that the decision to go depends more on respondent’s own health considerations than on the fear to contaminate others.



Additional Explanatory Variables


Similarity and Imaginability

The hypothetical nature of self-reported vignette studies negatively affects their validity compared to actual behavioral measures (this is also referred to as the intention-behavior gap; Sheeran and Webb, 2016). The decision to go and visit a crowded place on a hot summer day will be influenced by the degree to which each respondent in our sample can relate to this specific scenario. For instance, a person living in a city center without a garden will likely better understand the motivation to go out of the house as compared to a person living in a rural area with big garden. To test whether these location-dependent characteristics influence the decision to go, we measure two additional indicators: level of similarity (e.g., to what extent the situation mimics their own situation) and the level of imaginability (e.g., to what extent are respondents able to imagine being in such a situation). For a summary of these metrics in our sample, see appendix Table 1.

We find that similarity increases the likelihood of visiting a crowded place. Panel A of Table 6 shows that for each increase on a similarity scale from 1 to 10, the marginal increase of going out ranges between 2.3 and 1.5% depending on the context (no context: z=5.25, p<0.001 and high context: z=−3.07, p<0.01, respectively). Beyond similarity, imaginability increases the probability of going out in the low context (1.8%, z=2.49, p<0.05) and high context (1.2%, z=2.03, p<0.05). In sum, both the similarity and imaginability of the situation increases the probability of visiting the recreation area, in most contexts.



TABLE 6. Logit regressions: location-dependent characteristics and decision to go.
[image: Table6]



COVID-19 Exposure

In order to generalize our results to other situations, and to show that policy and context drive the behavioral intensions that we observe, we assess the impact of COVID-19 exposure on the decision of our respondents to go. It is plausible that the survey participants experience the context we present to them in the light of their own experience of the COVID-19 threat. In order to investigate the robustness of our findings, we match all individual respondents to COVID-19 metrics that are publicly available through the Dutch Ministry of Public Health, using respondent postal codes (RIVM, 2020). Specifically, we standardize reported COVID-19 cases, hospital admissions, and COVID-19-related deaths such that for each postal code the value shows the ratio per 100 inhabitants.

Panel B of Table 6 shows the effects of local COVID-19 metrics on the decision to go, for each context. Due to the skewedness of all the metrics, we transformed the metrics using a natural logarithm. First, we find a marginally significant impact of the number of hospital admissions on the likelihood of going out at the medium level of context (−5.2%, z=−1.51, p<0.1). For all other levels, the number of hospital admissions and COVID-19-related deaths do not have an effect on the likelihood of going out. For the number of reported cases we find a marginally significant trend at the 10% significance level, having the opposite effect. Specifically, a larger number of reported cases suggests a higher likelihood of going out, only for the low and medium context, ranging from 7.6 to 7.2% increased likelihood (medium context: z=1.51, p<0.1 and low context: z=1.80, p<0.1, respectively).6

In summary, the influence of local COVID-19 exposure on our results, based on publicly available COVID-19 data, is weak and inconclusive. We observe an increased trend to recreate when there are more reported cases in the respondent’s postal code. However, this correlation could also be reversed in causality: more cases are reported because people tend to go and recreate. On the other hand, we find a comparable yet opposite likelihood of going for the local COVID-19 exposure of hospital admissions. The effects are concentrated exclusively in the “low” and in the “medium” condition, and they are only marginally significant.

Overall, given that both robustness analyses have an effect on the decision to go, we also added COVID-19 exposure measures, as well as the similarity and imaginability measures, as controls in the main regression of Table 5 (see Table 7). We observe only minor significance changes and no noteworthy changes in interpretation or direction of our previously discussed main results.



TABLE 7. Fully integrated logit regression: personal and location-dependent characteristics and decision to go.
[image: Table7]





DISCUSSION

Public health policies to contain COVID-19 infections are under heavy scrutiny. An important pillar of public policies in almost any country is the recommendation to “avoid crowded places.” This appears to be a straightforward message, but in reality, it is not, since it inevitably introduces considerations of other people’s expected actions in citizens’ own decision-making process. Although the results in this paper suggest that the majority of citizens adhere to the policy recommendation,7 the results also suggest that people are implicitly forced to make a correct estimation of the situation outside. This is not trivial to each individual. The results not only show that a vast majority of respondents is unable to make an accurate estimation about others’ behavior, but also that a wrong estimation could lead to a worsened outcome.

In line with the theoretical framework, providing information regarding the situation outside initially leads to a rational choice (e.g., when it is calm, the majority intends to go, and when it is reportedly getting crowded, more respondents intend to stay home). The strategic decision underpinning is most clearly illustrated when moving from “no” context to “low” context: a steep increase of people that go themselves, combined with a significant decrease in the expectation of others to go. However, once people know that it gets even more crowded outside (“medium” to “high”), respondents indicate a greater willingness to go out, combined with an increase in expectations about others going, possibly leading to an escalation in crowdedness. These observations seem to indicate behavior contamination (Huremović, 2019): the stronger the expectation that others will go, the more likely it is that people will go themselves (Keizer et al., 2008). Our results suggest this latter “explicit” violation of the public health regulation is more likely a result of using social cues for ambiguity management than a bad-apple effect. Comparing the behavioral trend from the “low” to “medium” and finally “high” context, we see that moving to more ambiguity (medium crowdedness context) leads to fewer people going (e.g., providing no context is almost identical to the medium context, strengthening the ambiguous interpretation of the medium context). Since we do not observe a linear increase in violation over intensifying crowdedness contexts, but a parabolic relation, we believe it is likely that we witness the social context as informative to behavior, instead of provoking “violating” behavior. Overall, both theoretical predications are supported: strategic decision making seems to motivate people to go out when they expect others to stay home, whereas explicit escalation follows once the general expectations are that more people will go out.

The heterogeneous effects of multiple predictors on the decision to go gives crucial hints on the motivation and underlying thought process per context. A key indicator is the effect of education on the low and high context suggests that educational background is more important in the rational or strategic (low context) decision, than in the escalation (high context). Thus, we conclude that in the low context situation, highly educated people act strategically and in the medium context the social norm is leading in coping with the ambiguity. In the high context, social norms lead to escalation. Second, overall, the willingness to take risk in the health domain is an important predictor to go out: the higher the willingness to take health risks, the higher the likelihood of going out. Interestingly, this effect is strongest in the low context condition. The marginal effect of the willingness to take risk in the health domain is almost double compared to the other conditions. We observe the same for age: older individuals are less likely to go out in general, but the effect is almost twice as big in the low context condition compared to all other conditions.8 Although our results do not imply causality, and must therefore be interpreted with caution, they are not contradicting our previous conclusion: in the low context, a strategic decision process underlines the decision to go. Education, health, and age weigh heavily in the ultimate decision. These factors weigh less strongly in the “high context” condition, where the decision to go is rather motivated by behavior contagion instead of individual considerations. In other words, in a “low context” situation, people decide themselves, in “high context,” others (at least partially) decide. Specifically, in line with the Health Belief Model (HBM; Champion and Skinner, 2008) it is likely that perceived susceptibility and severity of the infection are influenced by the social context. Seeing others go out, might signal that others estimate the severity lower than they themselves do, lowering the motivation to stay inside (leading to behavior contagion).

The context that is given to people in their decision-making process is thus detrimental, but does not have a uniformly positive effect. Additional relevant factors such as willingness to take risk with one’s own health and the similarity to one’s own situation all increase the likelihood to visit crowded places.

It is also evident that people underreact to the behavior of others. In general, we observe incorrect pessimism about other people’s behavior: across all conditions, people expect far more people to go than the collective intention to do so. However, individuals also underestimate the effect context has on others, even when it has a profound effect on our own behavior. In other words, when the context influences people to go, people underestimate the increase in crowdedness as a result of other people making the same judgement due to the same change in context. This causes an escalation in the “low” context: Although the crowdedness context signals a quiet situation at the location of recreation, people do not take into consideration that the majority will come to the same conclusion. As such, our findings result in the somewhat paradoxical prediction that it will be busiest in the low crowdedness context.

In conclusion, the main aim of this paper pertains to assessing the impact of an ambiguous policy to “avoid crowded areas,” leaving individuals to form expectations about the level of crowdedness themselves, without guidance on which information they can use to come to this assessment.9 We show that, providing individuals with an ad-hoc proxy for crowdedness of which the informational value is unclear, leads to suboptimal yet predictable thought processes and decisions. Specifically, we show that a considerable number of people think they are strategically avoiding crowded places when it is quiet outside, and follow the herd when it is busy.


Limitations

We strive to identify how the current (Dutch) COVID-19 policy recommendations, combined with limited information availability, influences behavior of individuals. In doing so, we intentionally strike a balance between a rigid experimentally controlled design, and elicitation of real-life ambiguity that closely reflects the current situation that individuals find themselves in. Loosening the experimental controls often comes at the cost of increasing the likelihood of omitted variables. Below, we discuss three main limitations of this study.

First, to achieve real-life ambiguity, our experiment is intentionally ambiguous in two dimensions: the location of recreation and the level of crowdedness. The first ambiguity increases the probability that the participant empathizes with the hypothetical situation. Specifying the location would surely have increased uniformity in beliefs about the expectations of crowdedness, travelling factors, or density of the location (e.g., how crowded is a beach compared to a forest or city center?). We acknowledge that omitted variables directly related to the preferred location might influencing the decision. However, keeping the location as a general category increases the likelihood that participants are able to envision themselves in this hypothetical location, regardless of their personal preference. This means our results can be generalized. Indeed, respondents in the sample state that they are able to envision themselves in this situation (average imaginability score of more than 6 out of 10), even though respondents might not necessarily be in this situation (average similarity score is only 4 out of 10). The second ambiguity is on the degree of “crowdedness.” This is not stated as an objective measure, but as a subjective experience that depends on the interpretation of the participant. For example, “the streets are slowly getting busier” aims to elicit a general tendency of increasing crowdedness in the community, but could be influenced by the literal interpretation of what the individual considers “the streets” as well as “getting busier.” Moreover, we consider these conditions to be at least ordinal in our interpretation, but the proportional distance between these levels can only be assumed. We are therefore unable to exclude that, in both dimensions, the interpretation of the ambiguity may lead to other reasoning and thus other behavior than we anticipate. However, note that these ambiguities are present in real-life decisions as well. We argue that the value of generalizability (at least partially) compensates for these potential omitted influences.

Second, we take a wide variety of individual factors and traits into consideration, but must acknowledge that additional personal beliefs and traits might matter as well. Most profoundly, we explicitly do not discuss motives for individuals to stay at home throughout all conditions and contexts. For instance, Jeong et al. (2016) mention the most frequent reaction to a pandemic to be the uncontrollable fear for infection. Individuals that were exposed to infection are more likely to develop worries about their own health and infecting others. Especially pregnant women and parents with children are likely to develop such fears (Braunack-Mayer et al., 2013). By focusing on individuals that consider to go, we neglect motives to not go at all. Seeing that the majority in our sample chooses not to go out at all, we feel strongly that psychological factors such as pervasive anxiety and uncontrolled fear (Serafini et al., 2020), as well as individual self-efficacy and perceived benefits of staying at home (Health Belief Model; Champion and Skinner, 2008), are key drivers for this behavior. However, this paper does not focus on the decision to go at the extensive margin, and is therefore unable to explain key drivers not to go at all, regardless of social context. More extensive research should focus on including and identifying the crucial factors determining the absolute choice to stay home.

Moreover, although we include risk aversion (in multiple relevant domains), demographic differences, and personal exposure to COVID-19 in our analysis, we do not include personality traits. We also need to acknowledge that, although we strived to approximate personal exposure to COVID-19, we are unable to identify frontline healthcare workers that are exposed to a uniquely intense level of exposure incomparable to private life exposure. Note that Figure 2 shows that our sample holds over 15% healthcare workers, but we are unable to distinguish between frontline COVID-19 workers and healthcare workers for which exposure is comparable to other occupations (e.g., massage therapist, dentists, or physical therapists). Finally, we expect that people with a garden (or perhaps even a balcony) might find the need to recreate outdoors significantly less acute as compared to (large) families in apartments without such amenities. We specifically ask the respondents to consider a situation in which the area of recreation is the only available means of recreation, but we cannot exclude the possibility that other individual differences influence our results.

[image: Figure 2]

FIGURE 2. Distribution of occupations. Note: The graph includes the percentage of respondents for the five largest groups of professions in our sample, making up for more than half our sample. Note that healthcare professions in our Dutch sample include “well-being” (“zorg en welzijn”), which is a broader category than purely healthcare professionals. This also includes massage therapists and physiotherapist, for instance.


Finally, we frame our experiment as a one-shot game even though in real-life, people are able to update their information. Information about traffic jams, live news coverage of popular spots, and even witnessing crowdedness themselves once they are on the road will potentially change behavior. This includes information from past days (e.g., media coverage of previous hot days), current events (e.g., social media coverage of friends and family), and future updating (e.g., once traveling, seeing others on the streets). For some people, this information will influence their decision on the day itself, for others their commitment to their initial decision will be less easily swayed. However, we note that we do not argue that our key take-away is that all popular locations will inevitably end up crowded due to the ambiguous policy. The main result of our paper is that this policy combined with no clear and updated information of the behavior of other participants (e.g., state of the recreation spot) leads to an unintended suboptimal group decision following an (seemingly) optimal individual decision. Without correct information or information updating, this could lead to an escalation of crowdedness.



Implications

The COVID-19 pandemic demands significant self-control from society to stay home. The recommendation to avoid crowded places creates a sense of freedom and offers the possibility to act dynamically given the circumstances. The definition of this policy advice, however, also offers freedom in interpretation. Consequently, the freedom is implicitly asking more from the population than it initially seems. “Use your common sense” is often the accompanied advice, but our results show that more and better information concerning the context is essential to make an optimal decision.

The results of this research are not predominately pessimistic. Besides the fact that the majority of respondents indicates to stay home, we also identify a strong inclination to avoid crowded places. Only after feeling that nobody stays home any longer are people legitimizing their own violation of the recommendation. Furthermore, the existing pessimism that society has regarding the behavior of others could lead to an escalation of the situation. Providing up-to-date information could be detrimental for an accurate estimation of the situation. This information could reinforce and stimulate positive behavior. Both going out as well as staying at home are rational and ethical choices. It is, however, the relevant context that determines whether going or staying leads to a rational decision, or escalation. Without this information, the outcome of a decision will remain uncertain.

Additionally, discouraging unwanted behavior should be tailored to the individuals that are more inclined to ignore the policy recommendation. Young as well as highly educated people are less sensitive to policy recommendations in the calmer contexts, and should thus be discouraged accordingly. They draw valid conclusions, but do not seem to be aware of the potential harmful consequence when a large part of society independently reasons in the same way. Here too, facilitating relevant information could offer a solution, and avoid escalation. Moreover, seeing the violations of this policy in age brackets could spark the discussion of monitoring :youth hotspots” more than other hotspots. If it would turn out that the young remain insensitive to this recommendation even after our suggested enhancement of information, differentiation in monitoring locations could be an effective detergent method policymakers should consider before relapsing to the most restricting policy to “stay at home” for all. However, at this point the interaction between punishment, monitoring, and information provision remains speculative without further examination.

Finally, the risk profile of each individual could offer a potential policy approach. Finding that the risk attitude regarding citizens’ own health plays a key role in their decision to go or stay home, suggests that campaigns emphasizing and educating people about their own health risk could improve the collective behavior of society.
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FOOTNOTES

1For an overview of the occupational division in our sample, see Figure 2.

2See the limitation section for the discussion of the added value of including health beliefs beyond an indicator for COVID-19 exposure.

3For an elaborate overview of the reliability and validation, see Dohmen et al. (2011).

4For an overview of the pairwise correlations, see Table 2.

5Note that institution trust dictates the likelihood of adherence of the population to any policy recommendation. Therefore, as background information, the second quarter of 2020 showed the highest institutional trust by the Dutch population is the last 50 quarters (Burgerperspectieven, 2020). For instance, compared to the first quarter of 2020, the trust in the government rose from 51 to 74%.

6The lack of significant effect of the exposure to COVID-19 could be due to a discrepancy between the official numbers and the perceived exposure by each individual. We do not suggest that the perceived exposure would be a more accurate COVID-19 exposure metric, but do acknowledge that this subject perspective (related to health beliefs) could be a relevant explanatory factor in our results on its own. See the limitation section for a further discussion on this topic.

7In the limitation section, we discuss some important psychological factors that could potentially explain the proportion of individuals that are not affected by the social context, and will always stay home.

8It is important to note that the “low context” condition has 50 to 100% more people going out compared to the other context conditions. The strength of the significance and coefficient in a logit regression is influenced by the total amount that go out in that context compared to other coefficients. However, although the significance of the effect could be more easily detected, the magnitude of the coefficient should be less affected.

9Note that we are explicitly not manipulating communication or policy recommendations.
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Background: Since the start of the COVID-19 pandemic, individuals have been encouraged to engage in health-promoting behaviors, namely actions taken to prevent infection and keep themselves healthy, such as maintaining social distancing. However, other factors, such as risk perception and feelings of fear, also might influence whether an individual takes such measures. This study compared people's responses to the pandemic in terms of their adoption of COVID-19 health-promoting behaviors, COVID-19 risk perceptions, and attention to COVID-19-related information during two periods: the 2020 Chinese New Year (CNY) in Hong Kong (HK), i.e., the very beginning of the COVID-19 outbreak (Time 1, T1), and summer 2020, i.e., before and during the third wave of COVID-19 infections in HK (Time 2, T2).

Methods: Data were extracted from 180 HK participants, who were asked to recall and report their health-promoting behaviors, emotional and cognitive COVID-19 risk perceptions, and attention to COVID-19-related information during T1 and T2. A repeated-measures ANOVA series was conducted to investigate differences in public responses between the two aforementioned time points.

Main Findings: After controlling for the effects from gender, age, and education levels, the participants reported practicing more infection-prevention behaviors, experiencing a lower level of fear as a psychological response, and paying less attention to COVID-19-related information during T2 than T1.

Conclusions: This study addressed the need to monitor public responses to the COVID-19 pandemic, including changes in people's behaviors and psychological responses across time. The results also suggest that the HK public was steered toward striking a balance between strengthening their infection-prevention behaviors and reducing their fear of COVID-19 infection.

Keywords: health-promoting behaviors, COVID-19, risk perceptions, fear, attention to COVID-19-related information


INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a severe respiratory disease, and its virus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; henceforth COVID-19), can be transmitted easily among people (1). The first COVID-19 outbreak was reported in Wuhan in 2019, and the disease eventually spread globally, prompting the World Health Organization (WHO) to declare the COVID-19 outbreak a global pandemic in March 2020 (2, 3). In Hong Kong (HK), the COVID-19 outbreak started toward the end of January 2020, around the period of the Chinese New Year (CNY) Festival. The first two cases were confirmed on January 23, 2020, a day before the CNY Festival (4). An emergency response level, the highest warning tier, was announced on January 25, 2020 (5). In March 2020, the second wave of infections began in HK, with imported cases being the primary sources this time around. HK experienced the third wave of community infections from early July to August 2020 (6).

Health-promoting behaviors refer to self-initiated actions that aim to control and improve health and prevent diseases (7, 8). Considering that COVID-19 is highly contagious, it has posed a grave threat to healthcare systems worldwide (9). To prevent or control the spread of COVID-19, governments have encouraged individuals to take infection prevention and control measures, such as wearing surgical masks and maintaining social distancing. As adopting one behavior alone is insufficient, individuals often have been encouraged to embrace all aforementioned measures to prevent COVID-19 infection (10). For example, both wearing a medical mask and maintaining physical or social distancing can be viewed as the best ways to prevent pathogen exposure (11). Also, adopting some health-promoting behaviors (e.g., adopting a healthy diet and exercising) to keep oneself healthy can help people cope with stress, strengthen their immune systems, and reduce negative impacts on health from some infection-prevention behaviors (e.g., isolation and quarantine) (12–14). Thus, it is important to investigate public adherence to governments' call for infection-prevention behaviors during different COVID-19 outbreak stages.

Previous experiences might influence people's behaviors and attitudes toward new diseases. HK experienced the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003, during which the public adopted similar health-promoting behaviors to prevent infection. Research found that more than 60% of survey respondents in HK consistently wore masks to prevent infection during the 2003 SARS outbreak (15). Hong Kong residents could have associated the COVID-19 pandemic with their SARS experiences, making them more vigilant about taking protective measures against COVID-19. However, the public's adherence to the recommended behaviors could change due to factors such as policy changes and the pandemic's severity. For example, guidelines on wearing a mask as an infection-prevention measure have changed over time (16, 17), which may lead to changes in the public's behavior. Researchers have not yet fully determined whether the public's adherence to recommended behaviors changes over time. Furthermore, HK's government implemented stricter policies as the COVID-19 outbreak became a global pandemic, such as restrictions on gatherings (18, 19). Hong Kong residents might accept more health-promoting behaviors if the pandemic worsens, but the literature has not addressed any such changes yet.

Risk perception is an essential concept in health behavior theories and works as a potential motivator for one's infection-prevention behaviors (20, 21). Risk perception has been investigated in relation to previous disease outbreaks, such as SARS, Ebola, and avian influenza (22–24). Examining the public's risk perceptions will facilitate the investigation of the public's adherence to recommended infection-prevention behaviors, and a thorough understanding of the vital determinants of behavior also will increase the ability to promote infection-prevention behaviors among the public (25). The health-belief model proposes that perceived susceptibility (likelihood of having a disease) is one of the key constructs in predicting individuals' behaviors (26). Although some empirical findings were mixed, most studies highlighted risk perception's role in predicting corresponding behaviors. For example, Brug et al. (27) found that the perceived risk of being infected by SARS was related positively to worries about SARS and resulting infection-prevention behaviors. In other words, a positive relationship exists between cognitive risk perception and health behaviors, implying that the public would show higher perceived vulnerability later during the COVID-19 outbreak than earlier.

Previous research investigated risk perception from cognitive and emotional perspectives (20, 21). The cognitive domain of risk perception pertains to one's perception of likely or potential risk outcomes by processing these behaviors in a deliberate and logical way through reasoning (21). In the present study, we not only assessed HK participants' overall risk perception, but also investigated their perceived outing risk (perceived likelihood of being infected if one did not adopt specific infection-prevention behaviors) and community risk (perceived increased likelihood of infection in one's community) to study the cognitive domain of risk perception. Behavior-specific outing risk is related more closely to particular infection-prevention behaviors than to overall risk perception (20). During the SARS pandemic, a community outbreak infected 321 residents of Amoy Gardens, a large apartment complex in HK (28). Thus, HK residents may perceive the risk of community transmission possibly leading to a severe outbreak. Indeed, during the first COVID-19 outbreak, many communities' residents held rallies in which they expressed their disapproval over the designation of COVID-19 hospitals or quarantine facilities in their own communities (29, 30).

Emotion is another domain of risk perception, referring to one's intuitive reaction to dangerous events (20, 21, 31), and fear is one of the emotional responses to acute threats posed by the COVID-19 pandemic (32, 33), which might amplify risk estimates. Lerner and Keltner (34) used the appraisal tendency approach to indicate emotion-specific influences on judgment and choices. They explained how people experiencing fear tend to perceive negative events as unpredictable and establish control depending on situations. Empirically, risk perception is related closely to fear of a disease outbreak. For example, Yang and Chu (23) found that fear and anxiety are associated positively with Ebola risk perception. Moreover, fear and anxiety can be viewed as motivators for individuals to adopt infection-prevention behaviors, and some studies have found a positive association between fear and infection-prevention behaviors (35, 36). However, a high level of fear also may increase the risk of developing mental health issues, such as psychological distress and insomnia (37), depression and anxiety (38), and even suicidal ideation (39). Because previous research has pointed out the association between fear and taking preventive measures, and its potential impact on mental health, this research will compare the public's responses while experiencing fear at different time points.

Excluding risk perception, the public attention to COVID-19-related information might be an important indicator of taking health actions and experiencing emotional reactions to COVID-19. Considering that individuals might acquire updated knowledge about COVID-19 to learn how to take action against it, it is important to understand public attention to COVID-19-related information. An extant study compared Google searches for “hand washes” and “face mask” in different countries early on during the COVID-19 pandemic and found that the number of “hand washes” searches was associated negatively with the speed of COVID-19 spread (40). However, although some may have obtained knowledge about COVID-19 during the outbreak's initial stages, knowledge about anti-COVID-19 measures has evolved continuously (e.g., infection-prevention behaviors' effectiveness over time), thereby requiring public attention. Bento et al. (41) found an increased number of “COVID-19” searches after the first confirmed case in the U.S., but the number of searches went back to normal in a few days. However, media exposure to COVID-19-related information also may be related to fear and anxiety (42). For example, Husnayain et al. (43) found that monitoring Google searches using COVID-19-relevant keywords could be a way to monitor the state of public restlessness amid the pandemic. Considering that COVID-19 infections have been up and down in HK, and that very few studies have been conducted on COVID-19 that aimed to monitor public attention to COVID-19-related information, the present study intended to address this issue. As the public was exposed to COVID-19 for around half a year between CNY and the summer of 2020, the public may have become desensitized to the disease (44). We hypothesized that HK residents paid less attention to the pandemic over time and experienced less fear as a psychological and physiological response.

The present study aimed to compare changes in public responses to recommended health-promoting behaviors, cognitive and emotional domains of the public's COVID-19 risk perceptions, and public attention to COVID-19-related information in HK during two periods: CNY and summer 2020. As Bish and Michie (45) suggested that gender, age, and education levels might influence people's infection-prevention behaviors, we controlled for the impact from these factors and examined the following: (H1) whether participants would adopt more infection-prevention behaviors and other such behaviors to remain healthy during summer 2020 than during CNY; (H2) whether participants would perceive more likelihood of being infected, outing risk, and community risk during summer 2020 than during CNY; and (H3) whether participants would experience less fear as a psychological and physiological response and pay less attention to COVID-19 during summer 2020 vs. during CNY.



MATERIALS AND METHODS


Study Participants

Altogether, 266 participants completed the survey questionnaire, but only 180 were in HK for both CNY and during the week when they completed the survey during summer 2020. Therefore, only these 180 participants were eligible for the present study, and their data were analyzed and reported. These participants ranged from 18 to 65 years old [mean = 29.0; standard deviation (SD) = 11.9]. Nearly 78% were single, 58% held bachelor's degrees, 76.7% were permanent HK residents, and 50% were males. Furthermore, 9 out of the 180 respondents were under compulsory quarantines, and 28 quarantined voluntarily at home for 2 weeks or more. Demographic data are provided in Table 1.


Table 1. Descriptive statistics of the study participants' demographic information (N = 180).
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Procedures

The Institutional Review Board (IRB) and Human Subjects Ethics Sub-Committee of City University of Hong Kong approved the study (Application No. H002392). The survey was administered between June 11 and August 10, 2020. All participants were recruited through convenience and snowball sampling via email or in-person invitations. Their participation was voluntary, i.e., not secured through any incentives. They either answered an online survey via Qualtrics software (Qualtrics, Provo, UT) or in paper form. All participants provided consent and confirmed their eligibility for participation in the study (i.e., they were in HK during the past week and were older than 18) before the study started. It took around 10–15 min for participants to complete the questionnaire.

The participants rated their responses to recommended health-promoting behaviors, COVID-19 risk perceptions, and attention to COVID-19-related information during CNY 2020 (Time 1, T1) and during the week before they completed the survey (Time 2, T2). At the start of CNY 2020, four pictures about CNY (see Supplementary Material) were shown to the participants as a priming method to help them recall what they did and felt during CNY 2020. The participants also provided their demographic information at the end of the survey.



Measurements
 
Health-Promoting Behaviors

Items were adapted from previous studies (27, 46) conducted to examine the public's health-promoting behaviors during the SARS outbreak. The present study measured two types of health-promoting behaviors: infection-prevention behaviors (eight items) and keeping healthy (four items), as provided in the Supplementary Material. Infection-prevention behaviors aimed to prevent COVID-19 infection, e.g., wearing masks; avoiding crowded public places, including restaurants; and washing hands frequently. Keeping healthy refers to behaviors that maintain one's personal health, e.g., maintaining a healthy diet and exercising, avoiding excessive stress, and having regular and ample sleep. The participants were asked to rate these items on a five-point scale from 1 (not corresponding strongly) to 5 (corresponding strongly). Cronbach's alpha values for infection-prevention behaviors were 0.90 during T1 and 0.83 during T2, with those for keeping healthy at 0.79 during T1 and 0.85 during T2.



COVID-19 Risk Perceptions

Altogether, 19 items were used to assess the cognitive and emotional domains of the participants' COVID-19 risk perceptions. The participants were asked to rate their agreement with each of the items on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”). The items in the cognitive domain were developed on the basis of Dillard et al.'s (47) suggestion that the participants indicate the degree of their agreement with each item on a Likert scale, and on Brewer et al.'s (21) suggestion that conditioned risk questions be used to assess risk perceptions. Seven items were adapted from previous studies that examined cognitive risk perceptions during disease outbreaks (47, 48). For the items in the emotional domain, the present study adopted the items developed by Ahorsu et al. (49) to investigate fear as a psychological and physiological response to the COVID-19 pandemic. We also added one item to the scale to measure participants' physiological response: “When I thought that I might have been infected with COVID-19, my appetite became worse.”

As indicated in the Supplementary Material, the cognitive and emotional domains of COVID-19 risk perception were measured in terms of likelihood of being infected, outing risk, community risk, and psychological and physiological responses. The Cronbach's alpha values were 0.88, 0.83, 0.88, 0.82, and 0.92 during T1 and 0.90, 0.88, 0.91, 0.86, and 0.96 during T2, respectively.



Attention to COVID-19-Related Information

Two items were adapted (50) to measure the participants' attention to COVID-19-related information. The participants were asked whether they paid attention to COVID-19 news and searched for information about COVID-19 during CNY 2020 and during the week before they completed the survey, and they answered on a scale from 1 (“strongly disagree”) to 5 (“strongly agree”). The Cronbach's alpha was 0.76 during T1 and 0.79 during T2.




Data Analysis

Data analyses were conducted using SPSS 24.0 for Macintosh (51). The average scores for each factor were calculated.


Hypotheses Testing

Repeated measures ANOVAs were conducted in each pair among the participants in HK during both T1 and T2 (N = 180) to determine whether significant differences existed in the aforementioned variables between T1 and T2. The sociodemographic variables (e.g., age, gender, and education level) were treated as control variables in the analyses. Education level was recoded as follows: high school and undergraduate levels were combined into one group, and master's and doctoral degree levels were combined into another group.





RESULTS

Table 2 provides information on health-promoting behaviors, risk perception, and attention to COVID-19-related information at two time points after controlling for age, gender and education level. The participants practiced more infection-prevention behaviors [F(1, 169) = 9.66, p = 0.002, [image: image] = 0.05] during summer 2020 than during CNY, but did not report greater efforts to remain healthy [F(1, 170) = 2.87, p = 0.092, [image: image] = 0.02].


Table 2. Results of repeated measure ANOVAs of the differences in health-promoting behaviors, COVID-19 risk perceptions, and attention to COVID-19-related information.

[image: Table 2]

Regarding risk perceptions, no significant differences were found in the cognitive domain at two time points, including perceived likelihood of being infected [F(1, 170) = 2.27, p = 0.133, [image: image] = 0.01], outing risk [F(1, 170) = 0.16, p = 0.686, [image: image] = 0.00], and community risk [F(1, 170) = 0.84, p = 0.360, [image: image] = 0.01]. It is notable that participants scored very high on likelihood of being infected (mean = 4.23, SD = 0.66 during T1; mean = 4.26, SD = 0.67) and community risk (mean = 4.13, SD = 0.82 during T1; mean = 4.13, SD = 0.85 during T2) at two time points. Regarding the emotional domain of risk perception, significantly lower psychological responses from fear were shown during T2 compared with T1 [F(1, 170) = 23.31, p < 0.001, [image: image] = 0.12]. However, participants reported few physiological expressions of fear (mean = 2.01, SD = 1.00 during T1; mean = 1.97, SD = 1.06 during T2) at two points, with no significant differences over time [F(1, 170) = 2.45, p = 0.120, [image: image] = 0.01].

Finally, the participants reported paying significantly less attention to COVID-19-related information during T2 than during T1 [F(1, 170) = 22.44, p < 0.001, [image: image] = 0.12].



DISCUSSION

This study was conducted to compare changes in public adoption of health-promoting behaviors, cognitive and emotional domains of the public's COVID-19 risk perceptions, and public attention to COVID-19-related information during CNY and summer 2020 in Hong Kong. The results indicate that the participants adopted more infection-prevention behaviors and reported significantly fewer psychological responses tied to fear and less attention paid to COVID-19-related information during summer 2020 than during CNY 2020. However, no differences were found in terms of keeping healthy, likelihood of being infected, outing risk, community risk, and physiological responses between the two time periods.

This result partially supports the first hypothesis—that more infection-prevention behaviors were adopted during T2. Participants reported heavy involvement in infection-prevention behaviors during CNY (mean = 4.16) and became even more involved during summer 2020. This finding might be related to increases in COVID cases between CNY 2020 and summer 2020 (6), along with stringent public health policy (e.g., restrictions on gatherings) concerning prevention behaviors (18, 19). Furthermore, this result is aligned with findings from the end of the SARS pandemic (52): More than 70% of the participants reported that they would wear a mask in public places and avoid going to crowded places if new SARS cases ever were to surface in HK again. People in Hong Kong might have learned from SARS in 2003 and responded quickly to COVID-19. They took infection-prevention measures during the initial stage and scored high in infection-prevention behaviors during CNY 2020. As the situation worsened, they reported taking more frequent infection-prevention measures during summer 2020.

However, participants didn't take more action to remain healthy during summer 2020 as anticipated, possibly because HK residents might have encountered barriers to increasing healthy behaviors (e.g., exercising and dieting) during the COVID-19 pandemic. For example, fitness centers were closed from mid-March 2020 to early September 2020 (19), and the living spaces in residential buildings are limited, leading to difficulties in exercising at home (53). As a result, the participants did not significantly adopt more actions to stay healthy.

The data failed to support the second research hypothesis—that people would report higher risk perception during the summer than during CNY 2020. One possible reason may be because participants maintained a high level of risk perception over time, particularly the likelihood of being infected (mean = 4.23 during T1, mean = 4.26 during T2) and community risk (mean = 4.13 during T1 and T2). The high ratings on community risk might be attributable to the severe SARS outbreak in Amoy Gardens during the SARS pandemic in 2003 (28), and the public may have perceived high risk at the beginning of the COVID-19 pandemic. Although there had been a few local COVID-19 cases in the same building before summer 2020, e.g., in Hong Mei House and Cheung Hong Estate (54), HK residents might have been alarmed throughout the COVID-19 pandemic. Future studies could investigate whether HK residents changed their perceived community risk in late 2020. During the fourth outbreak wave, starting in November 2020, many buildings reported non-epidemiologically related cases, particularly in Yau Tsim Mong District (55), which may have led to changes in people's perceptions of community risk. As such, this factor, community risk, is worthy of further investigation in future studies.

However, it is notable that high levels of risk perception can be used to explain high ratings of infection-prevention behaviors in the present study. As the health-belief model suggests, perceived susceptibility (likelihood of getting a disease) plays a role in predicting individuals' health behaviors (26). As our participants considered the high risk of COVID-19, they responded quickly and even took more actions to avoid the possibility of being infected.

The data partially supported the third research hypothesis—that participants reported reduced psychological responses to fear and paid less attention to related information during summer 2020 than during CNY. As anticipated, the public may have become desensitized after exposure to COVID-19 in the media for around half a year (44). Also, during the pandemic's initial stage, COVID-19 was new to the public, thereby triggering anxiety and fear of the unknown, and those who experienced fear viewed events with less certainty (34, 56). As accumulated studied findings became available (57), and the public might have gained more knowledge about COVID-19 during summer 2020, feelings of uncertainty and psychological responses from fear weakened. Similar findings regarding the recovery trend have been investigated in other studies in other populations. Daly and Robinson (58) compared changes in psychological distress from March to July 2020 in the U.S. and found that people's psychological distress was quite high during the initial COVID-19 outbreak in the U.S. and gradually decreased between April and summer 2020. Also, consistent with Bento et al.'s (41) findings, we found that HK people paid more attention at the beginning of the COVID-19 outbreak and reduced their attention during summer 2020. Moreover, a similar result from reduced attention to COVID-19-related information and psychological responses also may reflect a lower level of attention to relevant events (34, 59).

There were no significant differences in the physiological expressions of fear at the two time points, and on average, participants reported infrequent physiological responses to the pandemic (mean = 2.01 during CNY, mean = 1.97 during the summer period). The result might imply that the participants maintained good health and, therefore, reported fewer physiological expressions of fear.



CONCLUSION

This study compared public responses to the COVID-19 pandemic during CNY 2020 to those during summer 2020. Generally, the participants reported increases in infection-prevention behaviors and decreases in their fear responses and attention paid to the pandemic during summer 2020. The participants perceived a high likelihood of being infected, outing risk, and community risk during COVID-19. Taken together, the study results suggest that the public was steered toward striking a balance between strengthening their infection-prevention behaviors and reducing their psychological responses to the pandemic during summer 2020.

However, the findings should be interpreted with caution, lest they be overgeneralized. The study didn't collect all variables that may influence people's actions, such as participants' medical history and family income. Future studies could include more demographic variables to rule out possible effects on people's actions. Second, the study was conducted in HK, so its results may not be applicable to other countries with larger outbreaks. The spread of COVID-19 in HK was successfully under control before summer 2020, but the situation was different in other countries, as indicated, for example, by De Deyn et al. (60). Third, the present study was retrospective, i.e., the participants were asked to recall their responses to the COVID-19 pandemic during CNY 2020. Even though we used a priming method to avoid potential recall bias—four pictures about CNY in the questionnaire to help trigger participants' memories of that period—future studies could conduct a longitudinal study to validate findings.

For future studies, because the COVID-19 pandemic is ongoing, monitoring public responses to it is of great importance. Moreover, further studies that investigate the underlying mechanism of people's COVID-19-related behaviors, COVID-19 risk perceptions, and attention to COVID-19-related information are necessary to explain further the changes over time.
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For many individuals, the media function as a primary source of information about preventative measures to combat COVID-19. However, a considerable number of citizens believe that the media coverage about pandemics is exaggerated. Although the perception of media exaggeration may be highly consequential for individual health behaviors, we lack research on the drivers and consequences of this perception. In a two-wave panel study, we examined associations between trust in science, perceptions of media exaggeration about COVID-19, and social distancing behavior during the lockdown in Austria (NT2 = 416). Results showed that trust in science at T1 led to less perceptions of media exaggeration about COVID-19 at T2. Furthermore, consistent with the theory of psychological reactance, perceptions of media exaggeration about COVID-19 at T1 caused less social distancing behavior at T2. Thus, findings suggest that trust in science may positively affect individuals' social distancing behavior by decreasing perceived media exaggeration about COVID-19 over time. Implications for research on media effects in times of COVID-19 and conclusions for journalists are discussed.
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INTRODUCTION

At the beginning of 2020, scientific experts and governments urged citizens to change their social behavior by implementing social distancing practices in order to stop an exponential spread of the virus SARS-CoV-2 (1). However, there is an increasing concern that people do not comply with the proposed preventative measures (2–5). The disregard of social distancing practices could lead to an uncontrolled spread of SARS-CoV-2 and subsequently to many deaths due to COVID-19 [(2), p. 2]. Governments and health experts increasingly recognized that compliance of the public with preventative health measures is essential in order to overcome the virus by stopping its uncontrolled spread (2). However, little is known about contributing factors to people's adherence to preventative practices regarding COVID-19 (2, 6). As the media1 play an essential role in health crises—because it functions as a primary source of information about pandemics for many people—this paper seeks to shed light on media related factors contributing to compliance with social distancing policies (7, 8).

However, media may be also perceived by the public as exaggerating facts about the unknown virus and portraying worst-case scenarios when reporting about epidemics and pandemics (7, 9–11). As a result, many individuals perceive media coverage in these times as too intensive and as exaggerated in regard to health crises (12–14). This is alarming, since media exaggeration due to threatful media coverage in the context of COVID-19 could lead to opposite behaviors than intended by health planners and government (14, 15). Drawing on the theory of psychological reactance (16), we theorize that perceptions that the media are exaggerating about COVID-19 may result in lower compliance with preventative health behavior such as social distancing practices (7, 13, 15).

Nevertheless, as individuals hold a rather high level of trust in science (17), it has been commonly assumed that scientific sources may have a positive influence on the audiences' perception of the media coverage about COVID-19 due to mental shortcuts in information processing (18). In the context of COVID-19, scientists are included in media coverage on a daily basis, educating the audience about the unknown virus and supporting the government in establishing new policies (11, 19, 20). Therefore, trust in science could be a factor contributing to a more positive perception of media coverage about COVID-19, and hence, reduce the perceptions of media exaggeration (21).

In this article, we tested for the first time whether (1) trust in science can contribute to less perceived media exaggeration about COVID-19, and whether (2) perceived media exaggeration about COVID-19 has an influence on social distancing behavior over time. For this purpose, we conducted a two-wave panel study with a one-month-interval in times of the lockdown in Austria due to the COVID-19 outbreak.


Media Coverage in Times of Covid-19

In times of health crises, media usage is increasing exponentially (22). Previous studies have shown that during the SARS outbreak in 2003, the majority of individuals have used media to inform themselves about risks and measures to combat the virus (23, 24). Similarly, during the outbreak of the swine flu in 2009, individuals have relied on media as their primary source of information about possible health risks and preventative methods to avoid getting infected with the swine flu (25).

Since citizens are highly dependent on media in crisis situations, the media bear responsibility for reporting informatively and adequately (26). However, in the context of health crises, media can be described as a ‘double-edged sword' [(7), p. 44]. On the one hand, media educate citizens about risks and new developments by providing new information about the virus (7). On the other hand, the public may perceive media coverage as overstating health risks due to sensationalism and panic-inducing elements in the reporting on the virus (7, 10, 11, 14, 26–28). Moreover, previous research in the context of the COVID-19 outbreak suggests that the media rather use language inducing “scaremongering” than language promoting self-efficacy [(14), p. 265]. In line with this finding, a previous content analysis of the news articles during the avian flu has shown that over 40% of the articles reporting about the pandemic in U.S. newspapers included worst-case scenarios (9). Similarly, media portrayed the SARS virus and the swine flu mostly in terms of risks using a strong and alarming language instead of prevention language elements (12, 29). Collectively, these studies outline the intensive and alarming character of media coverage during health crises (11, 12).

Individuals past experiences with such potentially exaggerating media messages in health crises might have severe consequences. One consequence of false or exaggerated alarms about health crises in the past is a possible desensitization of the public to real threats. As stated by Bennett, an “incessant ringing of alarms about dubious problems, unseemly scandals, and daily threats to health and safety discourages citizens from taking the press, politicians, and public life seriously” [(30), p. 131]. If a real threat arises, for instance, the threat of overburdening the health care system in the case of a rapid spread of COVID-19, the perception of exaggeration might arise and impede media's function of informing the public and transmitting important messages from health officials. Against this backdrop, it is important to find ways to effectively mitigate this perception of media exaggeration in the case of COVID-19 reporting. In this study, we specifically investigate the role of trust in science in reducing harmful perceptions of media exaggeration. We define trust in science as individuals' trust in scientists to create unbiased knowledge, inform the public, and give advice on policies (31).



Trust in Times of Covid-19

Generally, in times of COVID-19, people tend to “rally around the flag” reporting stronger trust in politicians and more satisfaction with the government than before the COVID-19 crisis [e.g., (32)]. Additionally, satisfaction with healthcare has not worsened in the course of the pandemic (33). Despite the rise of scientific uncertainty, misinformation, and conspiracy theories during COVID-19 (34), trust in science has increased during the COVID-19 pandemic (33) which decreases the susceptibility to COVID-19 related misinformation that, in turn, could negatively influence compliance with public health measures (35). In this context, previous research has drawn attention to the importance of risk communication timing in the COVID-19 crisis. Drawing on this research, extreme beliefs (like conspiracy beliefs) could be mitigated by early risk communication using scientists as a trusted source of information (36).

More generally, in health crises, trust in different actors is seen as crucial for combating them (37). While actual threat of the virus does not predict compliance with social distancing measures in times of COVID-19, trust toward fellow citizens, the media, government and science do (38–40). For instance, several studies have shown that trust in the government is necessary for compliance with (health) measures [e.g., (34, 41)]. One study showed that in European regions where prior to the COVID-19 crisis trust in policy makers was high, people have restricted their mobility to a higher extent during the COVID-19 crisis than in regions without high trust in policy makers (37). Hence, it is assumed that political trust positively influenced social distancing measures. However, at the same time, there is evidence that trust in government is dependent from individuals' so-called “moral foundations” [(39), p. 9]. When individualizing foundations (i.e., care and fairness) are endorsed stronger than binding foundations (i.e., loyalty and authority), trust in science is stronger for these individuals than trust in the government (39). Both, trust in government as well as trust in science are important factors in combating the pandemic. However, they could lead to different outcomes. More precisely, the more governmental trust people have, the less they perceive the crisis as a risk or threat. Interestingly, the relationship between trust in science and risk perceptions is reverse: the more trust in science, the more risks are perceived (41). Although risk perceptions are obviously an important factor when looking at trust in science, this paper focuses on the influence of trust in science on perceived media exaggeration and the consequences on social distancing behavior. Risk perceptions are likely to influence these variables too, but this goes beyond the scope of this paper. However, it is discussed in the discussion section.



Trust in Science and Perceived Media Exaggeration

In health crises, scientists are a frequent source of statements and messages about preventative health measures in the media (2, 11). Since the beginning of the COVID-19 crisis, the media made references to science and scientific experts on a daily basis (1), supporting politicians in explaining the necessity and measures to combat COVID-19 (20). More precisely, when looking at the presence of scientists (like geneticists, sociologists, and psychologists), expert opinions on COVID-19 were included in newspaper reporting on COVID-19 most often in the beginning of the pandemic when many countries introduced a lockdown [March, April and May 2020; (42)]. Scientists not only inform and consult policy makers and the public on how to find solutions and manage health crises, but their opinions and attitudes were often included in media reporting. They play an important role in the development of a health crisis as their attitudes toward policy tools can influence the government in their decisions about measures to combat the crisis as well as the public's opinion toward these measures (34).

It is important to note that scientists sometimes have different risk perceptions, opinions and views on policy tools and measures depending on their research field [e.g., (43, 44)]. For instance, Aranzales et al. (43) showed that health scientists and social scientists have different attitudes toward immunity certificates as an instrument to contain the spread of the coronavirus. Nevertheless, in the early days of the pandemic, mostly virologists and epidemiologists were visible in media reporting. This overreliance on a rather small number of expert voices generated a picture of unison around the necessity of drastic health protective measures, which has also been criticized by scholars (45).

Due to high levels of trust in science in the general population (17), researchers observed increasing “attention and information-seeking” of scientific information by the general public since the COVID-19 outbreak [(46), p. 15]. Especially in uncertain situations such as the outbreak of an unknown virus like SARS-CoV-2, trust in science and in experts is very important as people lack the knowledge to understand the health risks of the new virus (46, 47). Reliance on trusted sources is visible also in other contexts, such as individuals' voting behavior, where research has shown that high levels of complexity lead to increased reliance on trusted representatives in voting decisions (48). Thus, taking into account the unknown and complex nature of the pandemic especially at its beginning, individuals may be more ready to rely on and trust the scientists.

Traditional media outlets, first and foremost the public broadcaster, were the primary source of scientific information in the early days of the pandemic in Austria: 62% of the population indicated to use the public broadcaster on a daily basis to get information about COVID-19 (49). Content analytical evidence showed that legacy media reporting was flooded with content that predominantly transmitted information about current policies as well as scientific evidence and statistics during the first lockdown (50). As some scholars have criticized, this period of reporting was also marked by a high level of “announcement journalism,” where media outlets directly and uncritically reported scientists' views as facts (45). This has led to a mainly uncontested transmission of scientific evidence to the public via the legacy media.

In this unique situation, in which politics, media, and scientists became closely entangled in communicating the threat of COVID-19, changes in trust in science are likely to not only affect how individuals react to scientists directly. They might additionally exhibit spill-over effects to the primary messenger, that is, traditional media. Specifically, trust in science might influence perceptions on media reporting via two main paths: The interdependence of trust in institutions and micro-level effects stemming from individuals' information processing. As a result, individuals may perceive media exaggeration. Throughout the paper, the term perceived media exaggeration is used to refer to individuals' perceptions that the media inflates the crisis by portraying the virus as more dangerous than it really is. Drawing on previous research indicating that scientific messages were dominant in the media in times of COVID-19, these perceptions contain, besides general content, also scientific content (45, 50).

Previous research has established that trust in different institutions is highly interlinked. Especially trust in legacy media can be consistently predicted by individuals' broader evaluations of democratic institutions, forming a so-called “trust-nexus” (51). As argued by Earl Bennett et al. (52), institutions might “rise and fall together” (p. 18), reflecting larger societal trends of trust in institutions and authorities. One possible explanation for the observed spill-over from the evaluation of other institutions to the evaluation of media lies in individuals' generalizations about “the elites,” for example in populist discourses [(51), see also (53)]. Citizens can form generalized ideas about elites, and therefore the behavior and evaluation of one elite actor group might also positively or negatively reflect on other actors assigned to this category.

Second, trust in science might affect perceptions of media exaggeration on the level of information processing of individual messages. Specifically, perceived source expertise and coherence have been established as important factors which explain how individuals evaluate and act upon new information (21).

In regard to source expertise, a considerable amount of literature suggests that the message source influences the persuasiveness of a message and how people perceive a message (54). Therefore, when trusted communicators such as scientists share their expertise in the media by either communicating themselves about it or through journalists, this might have positive consequences for individuals' overall perceptions of the COVID-19 coverage. This can be explained through people's use of mental shortcuts, so-called cues, in information processing (18). Authority cues, such as a source's background, profession, or title, represent a specific form of mental shortcut, through which individuals are able to determine quickly and with low levels of cognitive effort that a certain message is trustworthy (21). When individuals place trust in scientists, whose expertise is given ample room in the COVID-19 media coverage (1), the effect of authority cues might be more pronounced and may positively spill over to their evaluation of message credibility.

This, in turn, might reduce perceptions of media exaggeration. Paralleling these results, research has also shown that those who hold negative attitudes toward experts react negatively to such expert cues and might even strengthen their opposition to the message (55). Thus, in a situation where expert cues and scientific voices are predominant in the media (45, 50), individuals low in trust in science might evaluate the coverage on COVID-19 as exaggerating.

Second, even without a direct presence of scientific voices in the media coverage, trust in science might affect perceptions of media exaggeration. Scientists and scientific bodies have strongly urged the public to take the threat of COVID-19 seriously and asked citizens to act in accordance with social distancing rules (56). When messages similar to those of trusted scientists are found in the media, individuals who place greater trust in scientists might perceive more alignment between their own, scientifically colored interpretations of the COVID-19 situation and the messages in media outlets, which have overall highlighted the severity of the virus (45, 50). Thus, individuals with greater trust in science might perceive a higher co-orientation or congruency between their own views and those of media outlets when they report about the threat of COVID-19 (57). Co-orientation, an idea grounded in balance theory (58), refers to “the similarity between one person's cognition about an object and estimate of another person's cognition about that object” [(57), p. 103] and has been found to be a driving factor of message and messenger credibility.

Thus, it seems plausible to expect that trust in science reduces perceived media exaggeration about COVID-19 over time. Hence, we derive our first hypothesis.

H1: Trust in science decreases perceived media exaggeration about COVID-19 over time.



Decreased Social Distancing Behavior as a Result of Perceived Media Exaggeration

At the end of March/beginning of April 2020, the government introduced a lockdown in Austria including various measures to combat COVID-19. Schools and universities closed, events were postponed, and parts of Austria were quarantined. Moreover, people were urged to stay at home, comply with social distancing measures, and wear face masks. Until today, social distancing is communicated as the most important measure by health officials.

Social distancing behavior refers to the reduction of ones' social interactions to a minimum (59). Social distancing has been introduced by a number of governments worldwide as non-pharmacological measure to flatten the infection curve of COVID-19 (60). By introducing social distancing measures, governments urge individuals to maintain physical distance to other people, avoid crowds, and spend most time of the day at home (59, 61). Whereas previous research has shown that social distancing behavior negatively contributes to individuals' mental health by increasing stress, depression, and insomnia (62), it has also been demonstrated that social distancing behavior has the potential to reduce deaths due to COVID-19 (60).

The introduction of social distancing and other measures was accompanied by extensive media coverage (50, 63). Traditional media outlets served as a main channel for politicians to guide public behavior and keep citizens informed about the necessity of these measures (64). The positive role of traditional media is also reflected in fewer misperceptions and higher levels of social distancing compliance among its users (65).

Increasing individuals' trust in science and subsequently reducing perceptions of media exaggeration could therefore have positive consequences for social distancing behavior. Recent evidence in the context of the COVID-19 pandemic suggests that individuals' perceptions of how the media are reporting on COVID-19 determines people's behavior regarding the virus (66). Not only how much attention the media pay to COVID-19 topics, but also how the media frame the epidemic influences individuals' intended health behavior (14, 67). In the context of the H1N1 pandemic, research identified the use of sensationalized and alarmist media frames (25, 67). Similarly, some first content analytical findings suggested that media used alarmist tones, such as words “deadly disease” or “scary,” when reporting about COVID-19 at the beginning of the outbreak (68). Thus, media may report in an alarming way especially at the beginning of the pandemic which is typically surrounded by uncertainty and the lack of factual information. Nonetheless, in addition to the amount, the tone and framing of messages, importantly, also individuals' evaluations of the reporting such as the perceived media exaggeration about COVID-19 could have serious implications for their social distancing behavior.

Drawing on the Theory of Psychological Reactance (16), alarming messages which are perceived as threatening may evoke psychological reactance against these messages (69). Reactance can be described as a motivational state which arises when a certain freedom is under threat. In the context of health communication, this threat is perceived as especially pronounced when a message employs forceful language (70). In other words, the more a message pushes an agenda and the less it leaves individuals room to hold a dissenting opinion, the more people feel threatened and perceive a need to restore their freedom. In the context of COVID-19 communication, the perception of media exaggeration can be understood as a direct judgement of the unjustified forcefulness of a claim (71). Thus, there is a high likelihood that individuals' perceptions of media exaggeration evoke reactance.

When feelings of reactance are experienced, attempts to mitigate these feelings will emerge. The performance of the threatened behavior is seen as the most basic form of mitigation of feelings of reactance (16). Moreover, it has been empirically shown that individuals' perceptions that the media exaggerate health risks gave rise to non-compliance with preventative measures to reduce these risks (13, 72). In the case of the COVID-19 health crisis, we argue that individuals' perceptions that the media exaggerate about COVID-19 weaken the social distancing behavior due to psychological reactance processes.

We thus suggest our second hypothesis.

H2: Perceived media exaggeration about COVID-19 decreases social distancing behavior over time.




METHOD


Sampling and Procedure

Between March/beginning of April 2020 (= T1) and May 2020 (= T2), we conducted a two-wave panel survey with a one-month interval. The survey was carried out during the lockdown due to the COVID-19 outbreak in Austria. We have chosen a one-month interval for data collection, because we wanted to make sure that in the period between our two waves, no other events take place that could intervene with our measures from wave one (73). Therefore, we have chosen a timeframe that falls within the period of the first lockdown in Austria. At the time of the first wave, the Austrian government imposed the lockdown and urged people in Austria to leave their homes only when they go to work, for doctor's appointments, for basic care, assistance for persons in need, and outdoor exercise. Otherwise, the government asked Austrians to stay at home and to reduce social contacts (74). All shops except for supermarkets and pharmacies, as well as schools, were closed. At the time of the second wave, the lockdown had officially ended, but most measures were still in effect. For instance, schools and restaurants only reopened after the second wave of data collection (75). Besides leisure activities and community life, mental health and quality of life was negatively impacted by these restrictions due to COVID-19 (76–78). All in all, in Austria, during our data collection the daily average of people infected with COVID-19 was 224, the daily average of people in intensive care due to COVID-19 was 120, and the daily average of deaths due to COVID-19 was 11 [means calculated for first and second wave of data collection; (79)].

Our sample was collected by the professional online polling institute Dynata based on representative quotes for age, gender, and educational level in Austria, and a complementary, simultaneous sample collected at the University of Vienna using the same questionnaire, methodology, and quota plan. In order to participate, subjects had to provide consent, indicate that they are using a smartphone, and must at least have reached 16 years of age.2

In the first wave (T1), a total of N = 731 participants (Mage = 40.49, SDage = 13.33; 53.9% women; 20.5% no education and lower-secondary education, 46.5% secondary education, 33.0% complete University education) completed the survey. In the second wave (T2), a total of N = 416 participants (Mage = 41.97, SDage = 13.59; 54.3% women; 21.6% no education and lower-secondary education, 45.0% vocational school education and secondary education, 33.4% complete university education) participated.

A total of 43.1% of participants who took part in the survey at T1 dropped out at T2. There was no significant difference between participants who dropped out after the first wave (T1; n = 315) and participants who also completed the second wave (T2; n = 416) regarding gender [χ2(2) = 1.37, p = 0.504], education [χ2(5) = 5.33, p = 0.377], trust in the government [t(729) = 0.49, p = 0.623], perceived media exaggeration [t(729) = −0.80, p = 0.422], and social distancing behavior [t(729) = 0.55, p = 0.584]. Participants who dropped out at T2 indicated a lower age (M = 38.53, SD = 12.80), and less trust in science (M = 3.67; SD = 0.87) than respondents who participated in both surveys [age: M = 41.98, SD = 13.55, t(729) = 3.49, p = 0.001; trust in science: M = 3.86, SD = 0.88, t(729) = 2.93, p = 0.003]. Prior to commencing the study, we sought ethical clearance from the Institutional Review Board of the Department of Communication, University of Vienna.



Measures
 
Trust in Science

We assessed trust in science with three items derived from McCright et al. (31) on a five-point Likert scale ranging from “completely distrust” to “completely trust.” We asked participants to indicate how much they trust scientists and researchers to create knowledge that is unbiased and accurate, to inform the public on important issues, and to advise government officials on policies (T1: Cronbach's α = 0.89; M = 3.77, SD = 0.88; T2: Cronbach's α = 0.89; M = 3.57, SD = 0.89).



Perceived Media Exaggeration About COVID-19

We measured perceived media exaggeration about COVID-19 with the following three customized items on a five-point Likert scale ranging from “strongly disagree” to “strongly agree”: “The media unnecessarily inflate the corona crisis,” “The media are unnecessarily scaring people about the coronavirus,” “The media portray the coronavirus situation as worse than it really is” (T1: Cronbach's α = 0.91; M = 2.51, SD = 1.05; T2: Cronbach's α = 0.92; M = 2.75, SD = 1.06).



Social Distancing Behavior

For social distancing behavior, we used three customized items. We asked participants to indicate their agreement to the following three statements on a on a five-point Likert scale ranging from “strongly disagree” to “strongly agree”: “When I go outside, I try to avoid contact with other people as much as possible,” “When I meet other people outside, I keep about 2 m distance to them,” “I try not to talk to other people when I leave my apartment” (T1: Cronbach's α = 0.59; M = 3.66, SD = 0.99; T2: Cronbach's α = 0.64; M = 2.85, SD = 1.05).



Controls

As control variables, we asked for participant's age, gender, education, political orientation, trust in the government, and quality and tabloid media use. Moreover, we controlled for sampling type (0 = online Dynata quota sample, N = 164; 1 = online quota sample, N = 252).




Data Analysis

For data analysis, we conducted Structural Equation Modeling with Full Maximum Likelihood estimation using SPSS Amos (80). We controlled for autoregressive effects (i.e., trust in science at T1 as a predictor for trust in science at T2). We tested for longitudinal measurement invariance of all latent variables (81) by constraining the factor loadings of all the latent variables at T1 and T2 to be equal. The model fit of the constrained model is good: CFI = 0.97; TLI = 0.96; NFI = 0.94; χ2/df = 1.77, p < 0.001; RMSEA = 0.03, 90%-CI [0.03; 0.04]. No statistically significant difference between the unconstrained and the constrained model was found [χ2(6) = 10.76, p = 0.096]. Thus, the constructs show metrical invariance over time.




RESULTS

Pearson correlations are depicted in Table 1. The main results are presented in Figure 1 and the results of the structural model are shown in Table 2. Table 3 shows means and standard deviations of variables included in the SEM model.


Table 1. Pearson correlations.
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FIGURE 1. Model considering the relationships between trust in science, perceived media exaggeration, and social distancing behavior. Values represent unstandardized coefficients. Ovals represent latent variables. Error terms, covariances, control variables, and measurement items are not shown. T1, Time 1; T2, Time 2. *p < 0.05, ***p < 0.001.



Table 2. Results of the structural equation model.
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Table 3. Mean values and standard deviation of variables included in the SEM model.
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We found clear evidence for the reasoning presented in H1 that trust in science decreases perceived media exaggeration over time. That is, trust in science measured at T1 exerted a direct negative effect on perceived media exaggeration about COVID-19 measured at T2 (b = −0.23, SE = 0.09, p = 0.007).

When it comes to H2, we assumed that perceived media exaggeration decreases social distancing behavior over time. Our data supported this expectation. We found that perceived media exaggeration about COVID-19 measured at T1 was a significant negative predictor of COVID-19 related social distancing behavior measured at T2 (b = −0.13, SE = 0.06, p = 0.025).

Additionally, we looked into reciprocal effects. However, we found that media exaggeration about COVID-19 was unrelated to trust in science over time (b = −0.03, SE = 0.03, p = 0.381). Also, social distancing behavior was unrelated to perceived media exaggeration about COVID-19 over time (b = 0.03, SE = 0.06, p = 0.699).

As for control variables, we found a significant effect of our dummy variable indicating the sampling procedure on trust in science measured at T2 (b = 0.23, SE = 0.07, p = 0.001), perceived media exaggeration measured at T2 (b = −0.23, SE = 0.10, p = 0.019) and social distancing behavior measured at T2 (b = −0.27, SE = 0.11, p = 0.014). Further, analysis revealed a significant effect of trust in the government measured at T1 on trust in science measured at T2 (b = 0.16, SE = 0.05, p = 0.001).



DISCUSSION

The present study was designed to determine the associations between trust in science, perceived media exaggeration, and social distancing behavior during the lockdown in Austria beginning at the end of March and lasting until May 2020. At the time of data collection, people were urged by the government to comply with social distancing behavior due to the uncontrolled outbreak of COVID-19. In the case of Austria, there have been increasing concerns that society becomes more and more divided into two groups: (1) Individuals who fear the virus and engage in the proposed measures and (2) individuals who largely reject scientific evidence, disseminate conspiracy-theory content, and revolt against the new health policies (82). Scientific experts and politicians have been worried that the public's “asymmetrical compliance” with preventative measures could have harmful consequences for the public's health. Although media play a very important role during health crises (7), many individuals perceive the media coverage on pandemics as exaggerated, which may result in information fatigue regarding COVID-19 media coverage (13, 14).

To contribute to this growing area of research, we examined (1) trust in science as an influencing factor on perceptions of media exaggeration about COVID-19, and (2) perceptions of media exaggeration about COVID-19 as a contributing factor to non-compliance with social distancing policies.

Regarding (1) trust in science, we argued that the trustworthiness of the message source may have an impact on how the media coverage about COVID-19 is perceived (54). Since scientists play a major role in media coverage about COVID-19 (1), the level of trust in science could explain why individuals perceive the media as exaggerating the threat of COVID-19. Our assumption was confirmed by the results indicating that trust in science decreased perceptions of media exaggeration about COVID-19. These results are in line with those observed in earlier studies which found that trust in the message source positively correlates with acceptance of the message (83). Moreover, when an expert source is included, messages have more persuasive power over the audience than when no such source is reported (84). Therefore, the results of this study indicate that higher levels of trust in science may make authority cues, such as scientific sources or references to science in media coverage about COVID-19, more salient. As a consequence, this may lead to a spill-over to the audiences' evaluation of the message credibility and thus, to acceptance of the message and a reduction of perceived media exaggeration about COVID-19.

With respect to (2) social distancing behavior in times of COVID-19, we suggested that perceptions of media exaggeration about COVID-19 may influence individuals' compliance with preventative measures. In other words, we argued that perceptions of media exaggeration function as a contributing factor to non-compliance with preventative policies in times of the uncontrolled spread of COVID-19. Drawing on the Theory of Psychological Reactance (16), we assumed that the perception of media exaggeration about COVID-19, as a response to the intense and threatening media coverage of the pandemic, may result in psychological reactance. Consequently, individuals may behave non-conformally with the proposed preventative measures as an attempt to mitigate psychological reactance (16). The current study confirmed this assumption by showing that perceived media exaggeration about COVID-19 negatively influenced social distancing behavior. It is important to note that not only the sole content of the media, but how the media is perceived (i.e., as exaggerated) can have behavioral consequences. This is consistent with other previous research showing that perceptions of media exaggeration of health risks gave rise to non-compliance with preventative measures (13, 72). However, there is room for further progress in predicting social distancing behavior during COVID-19 considering various perceptions about the media or perceptions created by the media in times of health crises. Since, for instance, use of media and perceptions of their truthfulness is positively associated with compliance with social distancing measures, we need to question whether individual factors like risk perceptions of COVID-19 could influence perceptions of media exaggeration too. As trust in science increases risk perceptions, it is most likely that risk perceptions, in turn, decrease perceptions of media exaggeration and thus, function as an additional explanatory factor for our assumed relationship (41, 85, 86). There is, therefore, a definite need for studies taking the role of risk perceptions of COVID-19 into account when investigating trust in science, perceived media exaggeration, and social distancing behavior in times of COVID-19.

Further, it is important to note that we did not observe reversed causality effects for the key variables explored in the present study, suggesting a one-directional relationship between trust in science and perceived media exaggeration about COVID-19 as well as between perceived media exaggeration and social distancing behavior.

The findings of this study make several contributions to the current literature. First, to the best of our knowledge, this is the first study showing that the level of trust in science influences how the media coverage about COVID-19 is perceived. Generally, there is some evidence to suggest that public's trust in science is high (17). However, as the COVID-19 media coverage is very controversial and politicized (1), previous research has shown that the response to COVID-19 scientists is also very politicized. As a consequence, differences in the degree of trust in science between political and sociodemographic groups are developing (19). As this study shows, a certain level of trust in science is involved in the decision whether one accepts media coverage about COVID-19 or perceives it as exaggerated. This finding has equally important practical implications for scientists, journalists, and health communicators, as it highlights the relevance of a trustful source when reporting about unknown health threats. For scientists, it is essential to recognize the importance of public's trust in science during pandemics. They should be aware that they function as an important source of knowledge for people during pandemics. In order to enhance public's trust and thus lead to a higher acceptance of health warnings about COVID-19, scientists should be very careful in communicating their findings in “appealing and transparent ways” characterized by openness and dialogues [(87), p. 13696]. Journalists and health communicators could tackle the issue of audiences' perceptions of media exaggeration about COVID-19 by increasingly referring to trustworthy scientific sources in their articles about COVID-19.

Second, despite the relevance of individuals' perceptions of media coverage in the context of COVID-19, its implications on individuals' social distancing behavior have not been adequately investigated in previous research. This is the first study that has undertaken a longitudinal analysis of the influence of public's perceptions of media exaggeration on social distancing behavior in the context of COVID-19 (41). Understanding the role of the public's perceptions of media coverage of the COVID-19 pandemic in motivating people to engage in social distancing practices may support journalists and health communicators in revising their risk communication strategies. For journalists, this finding has clear implications that underline their great social responsibility in health crises. In the context of the COVID-19 pandemic, journalists should be aware that when their reporting on COVID-19 is perceived as exaggerated, they are contributing to the audiences' ignorance of, or even rebellion against preventative measures like social distancing. Thereby, journalists should increasingly pay attention that they do not contribute to a deterioration of the health crisis situation in times of a pandemic. Thus, we believe that in order to combat COVID-19, journalists must strictly adhere to journalistic standards. Journalists should be very careful to avoid sensationalism and the “obsession to keep churning out breaking news about COVID-19” [(14), p. 266]. Overall, there is a definite need for media coverage about COVID-19 which is characterized by an accurate, fair, and balanced reporting style.


Limitations and Future Research

The findings of this study are subject to at least seven limitations.

First, the current study was limited by investigating perceived media exaggeration about COVID-19 only in one cultural context. In Austria, the lockdown situation may have been different than in other countries. For instance, some countries have instituted full lockdowns, some have introduced “only” partial lockdowns. Additionally, the extent of punishment of non-compliance with social distancing measures may have been varying among different countries (88). Moreover, we analyzed the associations between trust in science, perceived media exaggeration and social distancing behavior in a country where the media landscape is dominated by a public service organization named ORF that can be categorized as quality media [e.g., (89)]. In the context of COVID-19, the majority of Austrians used information provided by the public broadcasters (including TV program and online news webpage) every day during the COVID-19 crisis. In comparison, tabloid media were used much less to get informed about COVID-19 in these times [i.e., Kronen Zeitung; (90, 91)]. Since the ORF has high journalistic standards, we argue, that the Austrian media coverage was dominated by reporting rather in line with scientific knowledge than display scientists as exaggerating the risks of COVID-19 [e.g., (92)]. However, in other countries like the U.S., media may have taken a stronger partisan perspective with more polarized media coverage of COVID-19 where right-oriented newspapers accuse scientists of exaggerating the crisis [e.g., (1)]. Depending on the media coverage that is dominant, our findings could be different when investigating the associations in different countries. Therefore, the findings of this study may not be generalizable to different countries and populations due to the specificity of the lockdown and the media landscape in Austria. Further work is required to establish comparative results.

Second, data collection took place during the first lockdown. As media coverage of COVID-19 is dynamic (1), the study can only make a statement about the influence of media perceptions on compliance with social distancing behavior at the beginning of the uncontrolled outbreak of COVID-19 under lockdown conditions. Thus, the findings are not generalizable to other lockdowns that have been instituted by the government, nor to those that will occur in the future. Although the time interval between the two waves is justified by the dynamic of the COVID-19 lockdown, with a longer time interval, we would have been able to explore the associations more in depth. Future studies on the current topic in further lockdown contexts are therefore recommended.

Third, the drop-out rate of our panel survey was high (43.1% of participants dropped out) most likely due to the length of the survey3. As mentioned in the methods section, we observed a significant difference between drop-outs and non-drop outs for trust in science [t(729) = 2.93, p = 0.003, d = 0.02]. Although we used Full Maximum Likelihood to estimate the model and thus, account for missing values, and the effect size of the difference is small and the systematic bias would, thus, be negligible, we additionally analyzed the data cross sectionally to be sure that the observed associations are robust including those who dropped out. Results indicated robust findings: Trust in science measured at T1 exerted a direct negative effect on perceived media exaggeration about COVID-19 measured at T1 (b = −0.70, SE = 0.05, p < 0.001). Additionally, media exaggeration about COVID-19 measured at T1 increased social distancing behavior measured at T1 (b = −0.15, SE = 0.04, p < 0.001; CFI = 0.96; TLI = 0.94; NFI = 0.94; χ2/df = 2.53, p < 0.001; RMSEA = 0.05, 90%-CI [0.04; 0.05]).

Fourth, we measured perceived media exaggeration in terms of the general mainstream media only. Therefore, we cannot make assumptions about the influences of different types of media (e.g., newspapers, TV, radio) exaggeration. In addition, we have not accounted for social media perceptions. It may be that some media are perceived as more exaggerating than other types and may thus serve as a stronger driver for social distancing behavior. Further, perceived media exaggeration was measured in very general terms ignoring the “channels of reporting.” Thus, we cannot make conclusions whether individuals perceive the communicator (e.g., scientists or journalists) or the content (e.g., scientific) as exaggerated. However, this needs to be investigated in future studies.

Fifth, to measure our dependent variable, we used self-reported measures of social distancing. At the time of data collection, participants have been in a lockdown due to COVID-19 which was imposed by the government. Thus, when interpreting the relationship of perceived media exaggeration about COVID-19 and social distancing behavior, one must consider the possible influence of social desirability. Therefore, we point out that the results of the study must be interpreted carefully. By contrast, other studies in the context of COVID-19 have used mobility data to measure compliance with policy measures (2, 60). Further studies, which take objective measures of social distancing behavior into account, will need to be undertaken.

Sixth, we need additional experimental evidence in order to establish that the mechanism of authority cues reduces the perception of media exaggeration. While panel studies allow for examining changes over time, a controlled experimental setting is needed to rule out potential alternative explanations for our findings, for example based on influences that are unrelated to media. Although, in the current study, we controlled for sociodemographics, political orientation, trust in the government as well as media use, other possible influencing factors have not been taken into account due to economic reasons. Further investigation and experimentation into the relationship of trust in science, perceived media exaggeration, and social distancing behavior considering individual heterogeneity is strongly recommended.

Lastly, although we have not hypothesized reciprocal effects, it would be interesting to assess them not only with structural equation modeling like we did, but also with additional approaches like the Granger causality approach (93).




CONCLUSION

Non-compliance with social distancing policies could have harmful consequences for the public's health. There is an increasing concern of citizens' “asymmetrical compliance” with these preventative measures to combat COVID-19 (82). Our findings show that trust in science decreased perceived media exaggeration about COVID-19. In turn, the less citizens perceived the media coverage about COVID-19 as exaggerated, the more they reported to act in accordance with social distancing recommendations. Hence, independent of whether the media really exaggerate about the COVID-19 crisis, individuals' sole perception of media exaggeration about COVID-19 can lead to less compliance with governmental measures to combat COVID-19. By and large, our study suggests that media play a role in shaping the course of the COVID-19 health crisis. To conclude, besides implications for journalists and health communicators, this study contributes to the growing effort of researchers to understand the public's (non-) compliance with social distancing measures in times of COVID-19 by exploring media-related factors.



DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at: https://osf.io/2dsyb/?view_only=71683e3f41de4578a652389c78051dcc.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Institutional Review Board of the Department of Communication at the University of Vienna. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

AN and JM contributed to conception and design of the study. AN organized the data collection and wrote the first draft of the manuscript. JM performed the statistical analysis. MS, RK, and JM wrote sections of the manuscript. All authors contributed to manuscript revision, read, and approved the submitted version.



FOOTNOTES
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3The data of this paper was part of a more comprehensive survey project investigating relationships between smartphone use in times of COVID-19 and well-being. Only variables relevant to this paper are reported.
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PANAS, The Positive and Negative Affect Schedule; MHIS, Mental Health Inventory; DASS-21, Depression, Anxisty and Stress Scale; IES, Impact of Event Scale.
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PANAS, The Positive and Negative Affect Schedle; MHI5, Mental Health Inventory; DASS-21, Depression, Anxiety and Stress Scale; IES, Impact of Event Scale.
'p < 0.05;*p < 0.01; *p < 0.001.

Kruskal-Walls H test with age as covariate. n? to effect size estimation.

bMann Whitney U test. rank biserial r to effect size estimation.
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‘Spearman correlations; *p < 0.05 (two-tailed); **p < 0.01 (two-tailed).
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Behavior

Follow official advice

Keep social distance

Avoid sharing food utensils

Avoid public transport

Meaintain good ventiation inside of buildings
Practice hand hygiene
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Wear face mask

Avoid crowd

Stay at home
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Practice of preventive behaviors Number Proportion (95% Cl)

WASHING HANDS WITH SOAP AND WATER (n = 2,630)

Frequently 2,233 84.90 (83.59-86.12)
Sometimes 390 14.83 (18.66-16.07)
Rarely 7 0.27 0.13-0.52)
/AVOID TOUCHING FACE WITH UNCLEAN HANDS (n = 2,630)

Frequently 976 37.11(36.18-38.04)
Sometimes 1,258 47.83 (45.82-49.84)
Rarely 396 15.06 (13.37-16.90)
REGULARLY CLEANING HANDS WITH SANITIZER (o = 2,631)

Frequently 1,252 47.57 (44.70-50.44)
Sometimes 1,090 41.44 (38.82-44.11)
Rarely 289 10.98 (10.05-11.99)

'COVER MOUTH WITH THE CROOK OF THE ELBOW WHILE SNEEZING
AND COUGHING (n = 2,631)

Always 1,951 74.14(72.71-75.52)
Sometimes 548 20.84 (19.29-22.46)
Rarely 132 5.02 (4.57-5.50)
MASK TO COVER NOSE AND MOUTH (n = 2,631)

Always 2,452 93.20 (92.45-93.86)
Sometimes 153 5.82 (51.69-65.40)
Rarely 2 0.99 (0.90-1.08)
MAINTAINING DISTANCE WHEN OUTSIDE (n = 2,631)

Always 2,206 83.84 (82.48-85.10)
Sometimes 387 14.71(18.49-16.02)
Rarely 38 1.44(1.13-1.83)

Al the Confidence Intervals (Cls) were calculated with the help of robust standard error
estimation technique accounting for clustering for sampling zones. ‘n” represents the
number of completed responses for respective variables.
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Perceived vulnerability to COVID-19

With progression of pandemic (time)
Lower (0 = 361)

Same (n = 743)

Higher (n = 1,524)

In comparison with others
Lower (0 = 746)

Same (0 = 1,084)

Higher (n = 708)

Due to current residence area
Lower (0 = 1,100)

Same (0 = 704)

Higher (n = 824)

Lower
(n=678)

161 (23.75)
168 (24.78)
349 (51.47)

360 (53.10)
200 (20.50)
118 (17.40)

362 (63.39)
146 (21.53)
170 (25.07)

Perceived severity of the disease

Same
(n=1,025)

108 (10.54)
320(31.22)
597 (68.24)

203 (19.80)
616 (60.10)
206 (20.10)

404 (39.41)
335 (32.68)
286 (27.90)

Higher
(n = 925)

92/(0.95)
255 (27.57)
578 (62.49)

183 (19.78)
268 (28.97)
474 (51.24)

334 (36.11)
223 (24.11)
368(39.78)

p-value

0.000

0.000

0.000

Figures within fist bracket indicate column-percentage of the row-categories. *n” signiies number of responses analyzed in the mentioned categories, considering only the completed
responses in the pairs of variables. The p-values were calculated by 2 test for the statistical association.
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Variables

Regular handwash with soap and water

Avoid touching face with unclean hands

Frequently using sanitizer to clean hands

Covering mouth and nose with crook of elbow

while sneezing and coughing

Using mask to cover mouth & nose

Maintaining distance at least 2m with others

Response efficacy

Very much
Somewhat
Notat all
Total

Very much
Somewhat
Not at all
Total

Very much
Somewhat
Notatal
Total

Very much
Somewhat
Notatal
Total

Very much
Somewhat
Not atal
Total

Very much
Somewhat
Not at all
Total

Very much

2,099 (89.05)
182 (54.55)
20 (74.07)

2,251(85.72)

1,483 (63.40)
76 (31.54)
22 (46.81)

1,581 (60.18)

1,644 (76.47)
148 (33.71)
20 (52.63)

1,812 (68.98)

1,856 (86.72)
146 (32.59)
24 (61.54)

2,025 (77.11)

2,197 (93.93)
127 (52.05)
24 (54.55)

2,348 (89.38)

1,913 (83.72)
136 (45.48)
25 (68.14)

2,074 (78.95)

Self-efficacy
Somewhat  Notatall
251 (10.65) 7(030)
110 (45.45) 0(0.00)
0(0.00 7(25.93)
361(18.75) 14(0.53)
765 (32.71) 91(3.89)
136(56.43)  29(12.08)
7(14.89) 18 (38.30)
908(34.56)  138(5.25)
472 (21.95) 34(1.58)
239(54.44)  52(11.85)
7(18.42) 11(28.95)
718 (27.39) 97 (3.69)
272 (12.72) 12(0.56)
254(56.70)  48(10.71)
0(0.00 15 (38.46)
526 (20.03) 75 (2.86)
127 (5.43) 15 (0.64)
107 (43.85) 10(4.10)
1@.27) 19 (43.18)
235 (8.95) 44(1.67)
327 (14.31) 45(1.97)
133 (44.48) 30(10.03)
11(25.68) 7(16.28)
471 (17.93) 82(3.12)

Total

2,357 (100.00)
242 (100.00)
27 (100.00)
2,626 (100.00)
2,339 (100.00)
241 (100.00)
47 (100.00)
2,627 (100.00)
2,150 (100.00)
439 (100.00)
38 (100.00)
2,627 (100.00)
2,139 (100.00)
448 (100.00)
39(100.00)
2,626 (100.00)
2,339 (100.00)
244 (100.00)
44 (100.00)
2,627 (100.00)
2,285 (100.00)
299 (100.00)
43 (100.00)
2,627 (100.00)

P-value

0.000

0.000

0.000

0.000

0.000

0.000

Figures within parentheses represent percentages. The p-values are calculated by the Chi-square test with continuity correction. Only the completed responses for the pairs of variables
were considered for the Chi-square test between respective pairs.





OPS/images/fpubh-09-678566/fpubh-09-678566-g001.gif
Perceived Severity

Perceived Vulnerabiity

Adoption of Preventive Behavior

Protaction Motivation

Background actors
. age genoer,
csscoin, ccupoon,
s of
al
Respon: oy efficacy
s prvenive behavir  Canthe reveive e
ey Sepraciced?






OPS/images/fpubh-09-678566/fpubh-09-678566-g002.gif
Political Map of India
(ot to seale)






OPS/images/fpubh-09-678566/fpubh-09-678566-t001.jpg
Socio-demographic profile N (%)

<35 years 1,140 (43.08)

36-50 years 602 (22.75)
251 years 904 (34.17)
Male 1,648 (62.28)
Female 998 (37.72)
Urban 2,285 (86.36)
Rural 361 (13.64)
Currently married 1,740 (65.76)
Not currently married 906 (34.24)
Up to completed higher secondary 121 (4.68)

Graduates and above (not professionals) 902 (34.17)
Graduates and above (professionals) 1,617 (61.25)

FION -

Currently employed 1,682 (63.57)

Currently studying 481(18.18)
Going to workplace/institute 674 (25.47)
Currently healthcare worker 679 (25.66)
Spouse 1,557 (65.64)
Parents and/or parents in-law 1,250 (62.70)
Grandparents and/or grandparents in-law 100 (4.22)
Children and/or son-in-law/daughter-in-law 1,180 (49.75)
Friends and/or other people 183 (7.72)

“n" represents the number of completed responses for respective variables. ‘N (%)"
represents the number (percentage) corresponding to the categories.

“Multiple response.

*Those who are not living alone.
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Awareness about COVID-19 N (%)

'SYMPTOMS OF COVID-19 (n = 2,646)*

Fever 2,592 (97.96)
Cough 2,566 (96.98)
Sore throat 2,448 (92.52)
Running nose 1,676 (59.56)
Body-ache 1,976 (74.68)
Fatigue/tiredness 2,067 (78.12)
Other symptoms 1,769 (66.86)
ROUTES OF TRANSMISSION OF COVID-19 (n = 2,646)*

Person to person 2,420 (91.46)
Animal to person 456 (17.20)
Via droplets 2,507 (94.75)
Via faeco-oral route 1,222 (46.18)
Other 920 (34.77)

PRIMARY SOURCE OF INFORMATION ON COVID-APPROPRIATE
PREVENTIVE BEHAVIORS (n = 2,638)

Informed by health personnel 847 (32.11)
Social media 440 (16.68)
News media 1,197 (45.38)
Informed by non-healthcare worker 154 (5.89)

“n" represents the number of completed responses for respective variables. ‘N (%)"
represents the number (oercentage) corresponding to the categories.
“Multiple response.
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Onset (March
24-April 6)

PANAS

Positive affect 2828.21)

Negative affect 187 (7.14)

MHIS

Total score 64.9(17.3)

DASS-21

Depressive symptoms 3.42 3.93)

Anxiety symptoms. 261(3.90)

General stress symptoms 6.15 (4.87)

IES

Intrusive symptoms 113 (7.25)

Avoidance symptoms 14.0 (8.96)

Female group (n = 123)

Middle (April Ending (April

7-April 20)

29.3(0.88)
17.2(7.00)

67.2(18.4)
3.44 (4.28)
2.18(3.66)

577 (6.03)

9.40 (6.71)
11.7(8.62)

21-May 4)

20.8(10.0)
16.7 (7.85)

68.1(20.9)
3.14(4.12)
2.33(4.02)

5.42 (5.48)

7.94(7.71)
9.95(9.32)

0.63
239

4.76

258

397

4.25

36.7
36.7

0.731
<0.001

0.092

0.283

0.137

0.119

<0.001
<0.001

0.78

0.74
0.76

Post-
hoc?

O>M>E

O<E

O>E

OM=>E
O>M>E

Onset (March
24-April 6)

27.9(7.51)
15.9(5.79)

743 (14.5)
1,85 (2.72)
1.49 (2.44)

3.00(3.25)

9.46 (6.87)
10.3(7.27)

Male group (n = 41)

Middle (April
7-April 20)

27.9(7.90)
16.5(8.18)

75.7 (16.0)
259 (3.46)
1.46 3.21)

410 (4.16)

656 (6.79)
9.68 (7.90)

Ending (April
21-May 4)

28.4(8.93)
16.3 (8.16)

769 (16.6)
254 3.47)
1.46 (2.84)

381 (4.12)

6.49 (7.60)
805 (8.12)

0.48
0.92

3.156

3.60

0.72

207

17.7
7.42

0.786
0.631

0.208

0.166

0.697

0.356

<0.001
0025

W Post-
hoc

080 O>ME
075 O>E

PANAS, The Positive and Negative Affect Schedule; MHI5, Mental Health Inventory; DASS-21, Depression, Anxiety and Stress Scale; IES, Impact of Event Scale; n.a., not applicable; Kendall's W; O, Onset; M, Middle; E, Ending.

aSignificant differences between groups indicated.
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Onset (March 24-April 6)

Changes in employment situation®

No 128 (81.0%)

Yes 30 (19.0%)
Do you consider COVID a threat to your health?

No 68(415%

Yes 96 (58.5%)
Have you been diagnosed with COVID

No 162 (98.8%)

Yes 2(1.2%)
Measures imposed by the government

Agree or strongly agree 66(40.2%)

Disagree or strongly disagree 98 (59.8%)

The question was: Have you suffered changes in your employment situation resulting from the confinement?

Middle (April 7-April 20)

129 (81.6%)
29 (18.4%)

63(38.4%)
101 (61.6%)

160 (97.6%)
4(2.4%)

66(40.2)
98 (59.8%)

Ending (April 21-May 4)

180 (81.6%)
28(17.7%)

63 (38.4%)
101 (61.6%)

160 (97.6%)
4(2.4%)

70 (42.7%)
94 (57.3%)

Cochran’s Q

0.57

1.36

4.00

053

0.751

0.509

0.135

0.767
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Age 18-29 (n = 185) 30-39 (n =175) 40-49 (n = 182)

50-59 (n = 195) 60-69 (n = 122) 70-79 (n = 130) >80 (n =14)
M SD M SD M SD M SD M SD M SD M SD
5.25 0.15 4.79 0.15 5.15 0.16 5.23 0.14 5.96 0.15 6.16 0.13 6.61 0.36
Gender Men (n = 496) Women (n = 507)
M SD M SD

5.61 0.08 5.14 0.09
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M SD 1 2 3 4 5 6 7 8 9 10 1 12 13
1. Intention 5.37 1.85 =
2. Age 47.92 17.10 0.19* -
3. Female gender - - —-0.12* —17* -
4. Attitude 5.51 1.27 Q.75" 0.14* -0.10* -
5. Social norm Friends 5.34 1.40 0.68* 0.10* —0.08* 0.68* -
6. Social norm Family 5.64 1.47 0.72* 0.14* —0.11* 0.70* 0.80* -
7. Perceived control (capability) 5.59 1.63 0.51* 0.23* —0.08 0.48* 0.47* 0.48* -
8. Perceived control (autonomy) 6.10 1.43 0.09* 0.15* —0.07 0.13* 0.10* 0.10* 0.23* -
9. Relative susceptibility 3.73 1.22 0.16* 0.04 0.04 0.12* 0.12* 0.13* 0.14* —0.03 -
10. Relative seriousness 3.86 1.47 0.24* 0.34* 0.02 0.20* 0.14* 017" 0.27* 0.02 0.32* -
11. Optimism bias —-3.79 1.10 —0.25* —0.25% —0.03 —0.20* —0.16* -0.18* —0.26" 0.01 -0.77* —0.85" -
12. Anticipated regret vaccination 2.96 1.69 —-0.61* —0.15* 0.12* —0.60* —0.52* —0.54* -0.36" 0.10* 0.01 —0.08 0.05 -
13. Anticipated regret no vaccination 5.22 1.66 0.70* 0.16* —0.04 0.62* 0.61* 0.64* 0.45* 0.02 0.16* 0.30* —0.29* —0.54* -
14. Net anticipated regret 2.26 2.94 0.74* 0.18* —0.09* 0.70* 0.64* 0.67* 0.46* 0.07 0.09* 0.21* —-0.19* —0.88* 0.88*

0 < 0.001.
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Model 1

Age

Female gender

Attitude

Social norm Friends

Social norm Family
Perceived control (capability)
Perceived control (autonomy)
Model 2

Age

Female gender

Attitude

Social norm Friends

Social norm Family
Perceived control (capability)
Perceived control (autonomy)
Relative susceptibility
Relative seriousness
Anticipated regret vaccination

Anticipated regret no vaccination

Model 3

Attitude

Social norm Family
Perceived control (capability)

Net anticipated regret (no vaccination — vaccination)

0 < 0.01, **p < 0.001.

0.01
—0.10
0.66
0.18
0.33
0.14
—0.06

0.00
—0.13
0.47
0.11
0.23
0.09
—0.03
0.06
0.03
—0.16
0.26

0.48
0.31
0.11
0.22

95% Cl

[0.0,0.01]
[~0.24, 0.05]
(057, 0.74]
[0.09, 0.27]
[0.24, 0.42]
[0.09, 0.19]
[~0.11, -0.01]

[-0.0, 0.01]
[~0.27, 0.01]
[0.38, 0.55]
[0.03, 0.20]
[0.15,0.32]
[0.04, 0.14]
[-0.08, 0.02]
[~0.00, 0.12]
[-0.02, 0.09]
[-0.22, -0.11]
[0.20, 0.32]

[0.40, 0.57]
[0.24, 0.38]
[0.06, 0.16]
[0.18, 0.25]

SEB

0.00
0.07
0.04
0.05
0.05
0.03
0.03

0.00
0.07
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03

0.04
0.04
0.03
0.02

0.05"
—0.03
0.43*
0.13*
0.25"
0.12**
—0.04

0.02
—0.03
0.30*
0.08
0.17**
0.08"*
—0.02
0.04
0.03
—0.14**
0.22**

0.31™*
0.23*
0.09*
0.32**

R2

0.66™

0.70™

0.69™

AR2

0.66™

0.05™
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Ne of safe  CRRA range Risk-taking attitude

choices classification distribution
0-3 -096 <r> -0.15 Risk-loving 51.6%
4 -0.16 <r>0.15  Risk-neutral 14.6%
5-6 0.15 <r>068 Mildly risk-averse 24.6%
7-10 r> 088 Highly risk-averse 9.2%

The table reports information about the distribution of risk-taking profies toward health in
the study sample (r 130).
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Number Median (P25, P75) Average reduction z* P

Early outbreak stage Under controlled stage
Gender
Male/%ef 730 20 (16, 24) 12(9, 15) 7.72
Female 875 18 (15, 22) 12 (9, 15) 6.34 —4.63 <0.01
Age
<3ore 347 19 (15, 22) 13(9, 15) 6.20
30-39 477 18 (15, 22) 13 (10, 15) 5.29 —2.24 0.03
40-49 405 20 (16, 23) 12 (9, 15) 7.64 —3.51 <0.01
>50 376 20 (17, 23) 11(7, 14) 9.08 —6.80 <0.01
Education
Junior high school and below/ 68 21.5(17, 25) 11(8, 14) 10.16
Senior high school 154 19 (16, 23.25) 11(7.75, 14) 8.38 —2.07 0.04
Bachelor’s degree 975 19 (15, 22) 12 (9, 15) 6.93 —-413 <0.01
Master’s degree or above 408 19 (15, 22) 13 (10, 15) 6.00 —4.88 <0.01
Marriage
Married"ef 353 19 (15, 22) 12 (9, 15) 6.05
Unmarried 1,228 19 (16, 23) 12 (9, 15) 7.21 -3.08 <0.01
Divorced 20 21 (18, 22.75) 12 (9.25, 15.75) 7.45 —-1.26 0.21
Other 4 17 (16, 20.25) 6.5 (5, 13.25) 9.50 -1.29 0.20
Occupation
Medical professionalfe’ 46 21 (15, 23) 13(8,17) 6.59
Labors 17 21 (17, 24) 12 (9, 15) 8.29 —1.49 0.14
Teachers and researchers 552 19 (15, 23) 12 (9, 15) 6.43 -0.10 0.92
C&S personnel 83 20 (17, 23) 118, 15) 8.27 —1.61 0.11
Students 45 17 (15, 21) 13(9.5, 15.5) 5.69 —0.64 0.52
Other* 762 19 (15, 22) 12 (8, 15) 7.1 —0.51 0.61
Total 1,605 19 (15, 23) 12(9, 15) 6.97

C&S, commercial and service personnel; Ref, reference group. *Mann-Whitney U test. *Including farmer, civil servant, self-employed, driver, retired people,
unemployed, etc.
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Sample description

Female/Male%
Age in years (mean = sd)
Education in years (mean %sd)

Geographical area (Northern ltaly/Southern-Central ltaly) %

Employment condition (employee/freelance) %

The table reports socio-demographic characteris

ics of study participants.

68.5/31.6
385+9.3
173+14
73.8/26.2
63.8/36.2
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Early outbreak stage Under controlled stage Total

Number % Number % Number %
Gender
Male 3,278 33.6 767 46.0 4,045 35.4
Female 6,486 66.4 902 54.0 7,388 64.6
Age
<30 2,725 27.9 359 215 3,084 27.0
30-39 2,858 29.3 486 291 3,344 29.2
40-49 2,382 24.4 424 25.4 2,806 24.5
>50 1,799 18.4 400 24.0 2,199 19.2
Education
Junior high school and below 483 4.9 79 4.7 562 4.9
Senior high school 1,315 13.5 164 9.8 1,479 12.9
Bachelor’s degree 5,649 56.8 997 59.7 6,546 57.3
Master’s degree or above 2,417 24.8 429 257 2,846 24.9
Marriage
Married 2,789 28.6 362 21.7 3,151 27.6
Unmarried 6,618 67.8 1,262 75.6 7,880 68.9
Divorced 260 2.7 34 2.0 294 2.6
Other 97 1.0 11 0.7 108 0.9
Occupation
Medical professional 299 3.1 50 3.0 349 3.1
Labors 661 6.8 130 7.8 791 6.9
Teachers and researchers 2,662 27.3 568 34.0 3,230 28.3
C&S personnel 397 41 84 5.0 481 4.2
Students 221 2.3 45 27 266 2.3
Other* 5,524 56.6 792 47.5 6,316 55.2
Total 9,764 100.0 1,669 100.0 11,433 100.0

C&S, Commercial and service personnel. *Including farmer, civil servant, self-employed, driver, retired people, unemployed, etc.
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2%

Number Do it (%) X P
Early outbreak stage Under controlled stage
Wearing masks 1,605 1,672 (97.9) 1,687 (98.9) 3.84 0.05
Hand hygiene 1,605 1,549 (96.5) 1,483 (92.4) 26.41 <0.01
Not attending parties 1,605 1,580 (98.4) 1,530 (95.3) 24.01 <0.01
Proper diet 1,605 1,126 (70.2) 1,102 (68.7) 0.85 0.36

*McNemar test.
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Number Median (P25, P75)

Early Under
outbreak controlled
stage stage

Anxiety score 1,605 19 (15, 23) 12 (9, 15)

Nervous 1,605 3(3,4) 3(2,3)
Fearing 1,605 4(3,5) 2(15,3)
Angry 1,605 4(3,5) 2(1,93)
Pessimistic 1,605 4(3,5) 2(1,93
Tired 1,605 4(3,5) 32,9

*Wilcoxon signed ranks test.

Z*

-30.47
-21.23
—26.52
—29.11
—30.29
—25.84

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
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A Focus on COVID-19

Early outbreak stage 97.6%

Under controlled stage
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Models ¥2 df P Ax2 Adf P RMSEA [CI 90%]

Configural 7085.353 2309 <0.001 — = = 0.055 [0.053, 0.056]
Equal loadings 7003.517 2429 <0.001 218.8 120 <0.001 0.052 [0.051, 0.054]
Equal structural effects 6171.319 2501 <0.001 111.239 72 =0.002 0.046 [0.045, 0.047]

SRMR

0.058
0.057
0.063

CFI

0.954
0.956
0.965

ACFI

0.002
0.009

The chi-square difference tests and CFl differences are comparing with the nearest less constrained model.
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Item Fear of COVID Anxiety Depression

1 0.775 0.814 0.765
2 0.667 0.612 0.894
3 0.754 0.786 0.737
4 0.778 0.818 0.818
5 0.820 0.757 0.712
6 0.845 0.760 0.807
7 0.879 0.736 0.749
8 0.765
9 0.689
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Argentina Colombia Ecuador El Salvador Mexico Paraguay Uruguay

(n=1719) (n = 324) (n =790) (n = 354) (n =986) (n =272) (n = 436)
Generalized anxiety (%)
No anxiety 487 126 214 113 337 65 193
(0-4 points) (28.3) (38.9) (27.1) (31.9) (34.2) (23.9) (44.3)
Mild anxiety 723 142 375 132 413 120 196
(5-9 points) (42.1) (43.8) (47.5) 37.3) (41.9) (44.1) (45.0)
Moderate 331 36 144 76 173 53 28
anxiety (19.3) (11.1) (18.2) (21.5) (17.5) (19.5) (6.4)
(10-14 points)
Severe anxiety 178 20 57 33 63 34 19
(15-21 points) (10.4) 6.2) (7.1) 9.3) 6.4) (12.5) (4.4
TAG 509 56 201 109 236 87 47
(=10 points) (29.6) (17.3) (25.4) (30.8) (23.9) (32.0) (10.8)
Depression (%)
Minimum 615 147 303 156 437 115 243
(0-4 points) (35.8) (45.4) (38.4) (44.1) (44.3) (42.3) (55.7)
Mild 569 101 282 95 310 73 137
(5-9 points) (33.1) (31.2) (35.7) (26.8) (31.4) (26.8) (31.4)
Moderate 308 39 120 60 140 47 27
(10-14 points) (17.9) (12.0) (15.2) (16.9) (14.2) (17.3) 6.2
Moderately 146 21 57 31 70 26 18
severe (8.5) 6.5) (7.2 (8.8) (7.1) 9.6) 4.1)
(15-19 points)
Severe 81 16 28 12 29 11 1
(20-27 points) 4.7) (4.9 (3.5) (3.4) (2.9) (4.0) (2.5)
EDM 724 106 315 135 339 106 100
(>8 points) (42.12) (82.72) (39.87) (38.14) (34.39) (38.97) (22.94)






OPS/images/fpsyg-12-695989/fpsyg-12-695989-t002.jpg
Argentina Colombia

GAD-7

M 7.59

SD 4.73

Range 0-21

[ 0.85

PHQ-9

M 7.57

SD 5.74

Range 0-27
o 0.88

Fear of COVID-19

M 13.63
SD 5.64

Range 7-35
o 0.83

6.23
4.37
0-21
0.85

6.63
5.96
0-26
0.91

15.90
6.51
7-35
0.87

Ecuador

Lil8
4.10
0-21
0.84

7.01
5.51
0-27
0.89

17.97
6.94
7-35
0.88

El Salvador

7.27
4.96
0-21
0.88

6.92
5.90
0-27
0.89

17.76
7.59
7-35
0.89

Mexico

6.71
4.54
0-21
0.86

6.45
5.46
0-27
0.89

1717
6.86
7-35
0.87

Paraguay

8.02
4.94
0-21
0.86

7.20
6.03
0-27
0.89

16.22
6.05
7-35
0.82

Uruguay

5.49
4.03
0-21
0.86

5.09
5.04
0-27
0.90

12.48
6.64
7-35
0.85

M, mean; SD, standard deviation; a, Cronbach’s alpha.
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Argentina Colombia* Ecuador El Salvador Mexico Paraguay Uruguay
(n=1719) (n = 324) (n = 790) (n = 354) (n = 986) (n =272) (n = 436)
Sex (%)
Female 1351 (78.6) 241 (78.6) 512 (64.8) 250 (70.6) 701 (71.1) 217 (79.8) 333 (76.4)
Male 368 (21.4) 81 (25.2) 278 (35.2) 104 (29.4) 285 (28.9) 55 (20.2) 103 (23.6)
Age (M + SD) 38.31 + 15.82 33.07 12,05 24.58 +7.76 27.79 + 8.89 34.52 + 11.59 36.68 + 11.56 42.05 + 12.98
Relational status (%)
With a partner 680 (39.9) 97 (30.0%) 96 (12.2) 56 (15.9) 406 (4.4) 127 (46.9) 210 (48.3)
Single 1026 (60.1) 226 (70.0) 694 (87.8) 297 (84.1) 575 (58.6) 144 (53.1) 225 (51.7)

*Two participants did not self-identify as male or female.
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Variables (1) Education  (2) Age (3) Sim @ (5)Reported  (6) Hospital  (7) Deceased  (8) General  (9) Social risk
relatability  Imaginable cases admissions risk attitude  attitude
relatability
(1) Education 1.000
@) Age -0.343%+* 1.000
(3) Similar 0079 ~0.1625%*  1.000
relatabilty
(@) Imaginable 0165%+  -0.173%** 0506+ 1.000
relatabilty
(5) Reported 0.068 -0.046 -0.052 0017 1.000
cases
(6) Hospitel 0083 -0.078 -0.050 0.006 0958+ 1.000
admissions
(7) Deceased 0089 -0.056 -0.034 0013 0.930%++ 0921+ 1.000
(8) General risk 0068 -0013 0124+ 0075 0.004 -0.023 0017 1.000
atiitude
(9) Social risk 0071 0052 0049 0076 0022 -0.030 0022 0.478%++ 1.000
atiitude
(10) Health risk 0020 0013 0103 0032 0030 -0.008 0033 0.508%++ 0372%%%
atiitude

For this table, education and age are not transformed to categories. Education is on a 0 to 11 scale. All COVID-19 exposure (5-7) measures are stated per 100 inhabitants, and
transformed to natural logarithm due to the skewed nature of the distributions. Note that he highest correlated factors were also included stepwise into the main model, to check for

collinearity issues. *p<0.05; **p<0.01; ***p <0.001.
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Summary statistics

Mean sp Maximum
Personal characteristics  Education category 246 063 1 3
Male 2%
Age category 218 074 1 3
Age 4378 12,53 18 o7
Risk attitude General 500 192 1 10
Social 523 195 1 10
Health 387 202 1 9
Relatabilty Similar 406 264 1 10
Imaginable 628 255 1 10
COVID-19 exposure Reported cases 0.0004188 00005787 0 00041598
Hospital admissions 0000108 00001425 0 0001125
Deceased 0.0000516 00000736 0 00005043
N %7

Age categories are coded as 1 (18-30), 2 (31-50), and 3 (50+). Risk attitude is measure on an 11-point scale. For Health, a maximum isk score of 10 is never given. Relatabilty is
measured on a 10-point scale. COVID-19 exposure measures are absolute values per 100 inhabitants. In our statistical analysis, these metrics are transformed logarithmically.
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Structural path

Trust in information sources
Conspiracy beliefs

Fear
Trust in information sources
Threat appraisal
Conspiracy beliefs
Trust in information sources
Fear

Preventive behavior
Threat appraisal
Trust in information sources.
Fear
Conspiracy beliefs

Coefficient

-0.81

0.06

-0.35
0.16
041

0.18
0.08
0.34
0.02

SE

0.03

0.01

0.02
0.01
0.02

0.02
0.01
0.02
0.02

—24.76

7.04

—18.61
16.38
19.96

10.59
8.11
17.33
1.24

P>l

<0.001**

< 0.001***

< 0.001***
< 0.001**
< 0.001***

< 0.001**

< 0.001**

< 0.001*
022

~0.44

0.14

-0.32
0.27
031

0.23
0.16
0.32
0.03

0.190

0.019

0.378

0.265
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Predictor Trust in science (T2) Perceived media exaggeration Social distancing behavior (T2)
about COVID-19 (T2)

b SE b SE b SE
Age 0.01 0.00 -0.00 000 -0.00 0.00
Gender (female)* -0.03 006 003 009 -0.04 0.10
Education (low)* -0.11 0.08 009 0.12 -0.13 0.13
Education (high)® -0.08 007 -0.08 0.10 -0.11 0.12
Sample type (oniine quota sample)* 023" 007 -023 0.10 —027 011
Left-right orientation -0.00 002 004 003 -003 003
Use quality media 0.01 001 001 002 001 002
Use tabloid media 0.00 0.01 002 002 0.02 0.02
Trust in the government 0.16" 005 -0.10 007 -0.03 008
Trust in science (T1) 0.46" 0.06 —028" 009 0.03 0.10
Perceived media exaggeration about COVID-19 (T1) ~ —0.03 003 051+ 005 -0.13 006
Social distancing behavior (T1) 0.02 004 003 006 0.66"" 0.10
R? 051 0.49 0.41

Nr1, 781; Nra, 416; T1, Time 1; T2, Time 2. *p < 0.05, **p < 0.01, **'p < 0.001.
adummy-coded variables.
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SEM model X2 CFI RMSEA 90% confidence interval SRMR AIC BIC

X2 (d p Lower bound Upper bound
Model 1 001 1 912 1.00 0.000 0.001 0021 0001 31816.16 31802.41
Model 2 0.04 1 =0.850 1.00 0.000 0.000 0.029 0.001 31629.33 31822.90

**'p <0.001. CFl, comparative fitindex (CF1 = 0.90 is acceptable, 20.95 is good); RMSEA, root mean square error of approximation (RMSEA < 0.08 recommended); SRMR, standardized
root mean resiclual (SAMR < 0.08 recommended); AIC, Akaike's information criterion; BIC, Bayes information criterion (BIC) (lower values indicate @ better fit, therefore the model with
the lowest AIC and BIC is the best fitting mode). Mode! 1, the baseline model which contained first five variables presented in Table 1 and all possible links between them (without a link

between conspiracy beliefs and fear due 1o too low correlation coefiicient between these two variables). Model 2, a more compiicated version of Model 1 with the socio-demographic
variables added as covariates.
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1. Age 1

2. Gender (female) —0.13"
3. Education (low) 0.15*
4. Education (high) —0.41*
5. Left-right orientation 0.12
6. Use quality media -002
7. Use tabloid media 021"
8. Trustin the government 0,05
9. Sampling type -006
10. Trustin Science (T1) 0,01
11. Trust in science (T2) 0.05
12. Perceived media -004
exaggeration (T1)

1. Perceived media -003
exaggeration (T2)

14. Social distancing —042
behavior (T1)

15. Social distancing —0.41%
behavior (T2)

1
-0.11" 1

015" -036" 1

-006 047 —047* 1

001 -021" 049" -015" 1
-008" 018" -021* 026" 002

L6l 0.05 0.08 0.04
0.03 0.24™ -0.19" 0.19™
0.06 0.1 -0.18* 0.13"*
0.06 0.14* —014*  0.16™

—-0.08" 0.08" -0.13" 0.15" -0.11*

-0.12" 0.11* -0.18" 022" -0.12"

0.13* -0.10*  0.09" 000 0.06

006  -0.07 003 -005 0.09

7. 8.
1
0.02 1
-0.25"  0.05
-0.06 0.56*
—-006  0.48"
0.08" -0.39"

0.14* —0.37"

-0.03 0.21*

0.04 0.16*

)
010+
021"

-006

~0.19"

0.01

0.10"

10.

1
0.62"
—0.46™

—0.45"

0.20*

0.16*

-0.39"

-0.58"

0.14"

0.18"

12.

064"

—017*

-0.18"

13.

1

—0.11*

-0.23**

14.

1

0.45*

1

Nr1 = 731, N2 = 416; T1 = Time 1, T2
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Variable M

1. COVID-19 preventive behaviors 370
2. COVID-19 conspiracy beliefs 250
3. COVID-19 threat appraisal 3.12
4. Fear of COVID-19 236
5. Trust in COVID-19 information sources 499
5.1. Trust in government 449
5.2. Trust in mass media 477
5.3. Trust in health system 569

‘v < 0.010, <0.001. N

sD

1.01
1.14
1.25
0.94
213
270
2.22
24

—0.17%
0.40"
042
029
026
025
025

 606. For all variables scores can range from 1 to 5.

—0.45"*
~0.06™

—0.44"
—0.43
—0.34
~036™

037
0.45*
041
0.42*
0.34°

0.4
011
043
011

0.80"
0.84
0.87***

54

063
0.66"*

52

059





OPS/images/fpubh-09-670485/fpubh-09-670485-g001.gif





OPS/images/fpsyg-12-676521/fpsyg-12-676521-g004.gif
T COVID 17

Tontin COVID 15
infoaion souces

e
B Nt

p< 001





OPS/images/fpubh-09-670485/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-676521/fpsyg-12-676521-g003.gif
"COVID.19 e

Fescof COVD19

Fescof COVIDA9

——

OV 19 v
oo
CONID 19 e
behwion






OPS/images/fpubh-09-688300/inline_8.gif





OPS/images/fpsyg-12-676521/fpsyg-12-676521-g002.gif





OPS/images/fpubh-09-688300/inline_7.gif





OPS/images/fpsyg-12-676521/fpsyg-12-676521-g001.gif





OPS/images/fpubh-09-688300/inline_6.gif





OPS/images/fpsyg-12-676521/crossmark.jpg
©

2

i

|





OPS/images/fpubh-09-688300/inline_5.gif





OPS/images/fpubh-09-678566/fpubh-09-678566-t006.jpg
Model A: Model B: Model C: Model D: Model E: Model F:

Frequently washing hands  Frequently avoid touching  Frequently cleaning Frequently covering Regular use of mask  Regularly maintaining
Wwith soap and water face without cleaning hands hands with sanitizer  mouth with crook of o cover nose and mouth ~ appropriate physical
elbow while sneezing distance when
and coughing outside
(n=2,615) (n=2617) (n=2617) (n=2616) (1=2617) (n=2617)
aPR  p-value aPR  p-value aPR  pvalue  aPR  p-value aPR  p-value aPR  p-value

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% C1)

Higher vulnerability of the 1.01 0.009 1.10 0.060 092 0.000 0.99 0757 1.01 0.147 093 0.000

participants to COVID-19, with  (1.00-1.02) (0.99-1.22) (0.91-0.94) (0.95-1.04) (0.99-1.02) (0.91-095)

progression of pandemic (time)

(Ref.: Lower or same)

Higher vulnerability of a 1.03 0014 0.87 0.452 121 0.000 1.02 0265 094 0.000 1.01 0266

respondent to COVID-19 in (1.01-1.08) (0.60-1.26) (1.14-1.28) (0.98-1.07) (0.92-0.95) (0.99-1.03)

comparison to others (Ref.:

Lower)

Higher vulnerability of the 1000 0934 1.70 0.000 1.18 0.000 099 0.939 1.06 0.000 098 0.000

participants to COVID-19, due to (0.97-1.02) (137-2.11) (1.10-1.16) (0.98-1.02) (1.05-1.07) (0.97-0.98)

current residence area (Ref.:

Lower)

Higher perceived severity of the 1.01 0523 0.97 0818 091 0.003 093 0.000 1.06 0.000 099 0560

disease compared to existing  (0.98-1.04) (0.77-1.23) (0.86-097) (0.89-097) (1.03-1.09) (0.97-1.02)

reports (Ref.: Lower)

This particular preventive 098 0565 1.87 0228 1.23 0.000 099 0919 097 0297 099 0526

behavior is very effective (0.93-1.04) (0.82-2.30) (1.14-1.32) (0.89-1.11) (0.93-1.02) (0.94-1.03)

prevention of COVID-19 (Ref.:

Somewhat or not effective)

Very confident to practice this 1.66 0.000 1.01 0744 287 0.000 252 0.000 1.35 0.000 1.78 0.000

particular preventive behavior  (1.53-1.80) (0.94-1.09) (2.49-331) (2.19-2.91) (1.27-1.45) (1.71-1.84)

(Ref.: Somewhat or not confident)

Frequently washing hands with (Variable of 0.74 0.000 219 0.000 1.05 0.063 1.01 0.134 i 0.000

soap and water (Ref.: Sometimes  interest in this (0.68-081) (1.89-2.53) (0.99-1.10) (0.99-1.03) (1.00-1.12)

or rarely) model)

Frequently avoid touching face 0.97 0.000 (Variable of 131 0.000 1.03 0.114 0.95 0.000 1.00 0.599

without cleaning hands (Ref.: (0.95-0.98) interest in this (1.27-1.35) (0.99-1.08) (0.93-0.98) 0.99-1.02)

Sometimes or rarely) model)

Frequently cleaning hands with 1.19 0.000 202 0.000 (Variable of 1.05 0.001 1.04 0,000 098 0041

sanitizer (Ref.: Sometimes or (1.15-1.23) (1.85-2.21) interest in this (1.02-1.08) (1.02-1.06) (0.97-0.99)

rarely) mode)

Frequently covering mouth with 1.12 0.000 1.44 0.001 1.12 0000 (Variable of 1.18 0.000 1.06 0.000

crook of elbow while sneezing  (1.08-1.17) (1.18-1.75) (1.06-1.20) interest in this (1.11-1.14) (1.03-1.09)

and coughing (Ref.: Sometimes or model)

rarely)

Regularly using mask to cover 1.16 0.000 057 0.000 1.73 0.000 1.79 0.000 (Variable of 1.48 0.000

nose and mouth (Ref.: Sometimes ~ (1.08-1.24) (0.42-0.77) (1.48-2.02) (1.66-1.93) interest i this (1.12-1.25)

or rarely) model)

Regularly maintaining 1.12 0.000 1.05 0249 092 0081 1.41 0.000 1.07 0000 (Variable of

appropriate physical distance  (1.10-1.15) (0.96-1.15) (0.83-1.01) (1.08-1.15) (1.05-1.09) interest in this

when outside (Ref.: Sometimes or model)

rarely)

Age group (Ref.: 18-35 Years)

36-50 years 1.02 0503 091 0271 1.42 0.000 099 0388 1.08 0034 092 0.000
0.97-1.08) (0.76-1.08) (1.06-1.20) (0.95-1.02) (1.00-1.07) (0.89-0.94)

51-65 years 1.06 0.000 0.82 0246 091 0028 093 0.000 1.00 0579 098 0113
(1.04-1.09) (0.59-1.15) (0.83-0.99) (0.91-094) (0.99-1.02) (0.96-1.01)

Gender (Ref.: Male)

Female 1.00 0914 098 0.888 094 0.167 099 0983 099 0.143 1.07 0000
(0.96-1.04) (0.79-1.22) (0.86-1.03) (0.98-1.02) (0.98-1.01) (1.03-1.11)

Residence and living arrangement

Rural (Ref.: Urban) 1.03 0.086 1.44 0.000 0.88 0.001 1.056 0.022 0.96 0.004 0.95 0.015
(0.99-1.06) (1.21-1.71) (0.83-0.95) (1.01-1.09) (0.94-0.99) (0.92-0.99)

Living alone (Ref.: lving with others) 1.03 0201 078 0.136 096 0578 1.04 0.074 1.02 0238 094 0001
(099-1.07) (0.57-1.08) (0.85-1.09) (0.99-1.08) (0.99-1.05) 0.90-0.97)

Educational qualification (Ref.: Up to completed higher secondary level)

Graduates and above with 1.03 0.386 1.42 0.100 074 0.000 1.09 0.004 1.04 0079 091 0,001

nonprofessional degrees (0.96-1.10) (0.94-2.16) (0.69-0.79) (1.08-1.15) (0.99-1.09) (0.86-0.96)

Professional degree (graduate and 1.01 0763 1.82 0.000 071 0.000 1.08 0.065 1.03 0221 09 0002

above) (093-1.10) (1.30-2.53) (0.61-081) (0.99-1.16) (0.98-1.09) (0.88-0.97)

Occupational status

Going to workplace/institution on a 1.01 0.444 064 0.000 1.05 0075 097 0226 102 0.168 1.03 0216

regular basis (Ref.: not goingona  (0.98-1.06) (0.53-0.78) 0.99-1.11) (0.92-1.02) (0.99-1.04) (0.98-1.08)

regular basis)

Healthcare worker (Ref.: other than 098 0.005 0.86 0.179 1.01 0639 099 0995 1.00 0714 096 0.164

healthcare worker) (0.96-0.99) (0.69-1.07) (0.97-1.06) (0.94-1.06) (0.98-1.03) (099-1.02)

Primary source of information on preventive practices (Ref. Informed by a person other than healthcare worker)

Informed by health personnel 1.10 0,000 091 0559 1.09 0208 1.16 0017 098 0326 1.12 0000
(1.07-1.14) (0.67-1.24) (0.95-1.25) (1.03-1.30) (0.95-1.02) (1.05-1.18)

Social media 1.06 0.001 0.89 0.454 1.44 0.028 1.138 0.131 0.99 0.750 1.14 0.002
(1.08-1.11) (0.67-1.19) (1.01-1.29) (0.97-1.31) (0.96-1.03) (1.05-1.24)

News media 1.02 0.286 0.87 0.306 1.08 0.656 1.06 0.184 1.01 0.651 1.12 0.000
(0.98-1.06) (0.68-1.13) (0.92-1.15) (0.97-1.16) (0.96-1.06) (1.05-1.20)

aPR, adjusted prevalence ratio; Ref., Reference category. 'n’” represents the number of completed responses for all variables in the respective models. Log pseudo-likeliood for models, A: —2530.38,
—2385.39, E: ~2592.76, F: —2516.57; Akike’s information criteria (AIC) for models, A: 1.94, B: 0.83, C: 1.50, D: 1.83, E: 1.98, F: 1.95; Bayesian information criteria (BIC) for model, A: —19921.98, B:
—19652.23, E: —20246.35, F: —19908.74.

~1079.14, C: —1967.67,
~19185.59, C: 19112.53, D:
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Structural path

Trust in information sources
Conspiracy beliefs
Age
Gender
Education
Location
Employment
Fear
Trust in information sources
Age
Gender
Education
Location
Employment
Threat appraisal
Conspiracy beliefs
Trust in information sources
Fear
Age
Gender
Education
Location
Employment
Preventive behavior
Threat appraisal
Trust in information sources
Fear
Conspiracy beliefs
Age
Gender
Education
Location
Employment

Coefficient

-081
-0.00
-0.10
027
0.29
-017

0.06
-0.00
-0.18

0.05
-0.02
-0.02

-0.35
0.16
0.42
0.01
0.07
0.10
0.05

-0.01

0.17
0.08
034
0.01
001
-0.28
0.06
-0.00
0.02

SE

0.03
0.00
0.08
0.08
0.09
0.09

0.01
0.00
0.04
0.04
0.04
0.04

0.02
001
0.02
0.00
0.04
0.04
0.04
0.04

0.02
0.01
0.02
0.02
0.00
0.04
0.04
0.04
0.04

—24.76
-0.76
-1.23

3.43
3.38
-1.99

6.87
-252
-4.82

1.30
-0.43
-0.49

-18.31
15.21
20.43

533
177
235
1.21
-0.018

10.09
8.13
17.39
0.39
7.69
-7.92
1.79
-0.06
0.46

P>l

<0.001"*
0.451
0.219
0.001**
0.001*

<0.046

< 0.001**
0.012%
< 0.001**
0.019"
0.668
0.624

< 0.001**
<0.001**
< 0.001**
<0.001**
0.078
0.019%
0.228
0.854

<0.001**
< 0.001*
<0.001"*
00.70
<0.001™*
< 0.001**
0.072
0.949
0.642

—0.44
-001
-002
006
0.06
-0.04

0.13
-0.05
-0.10

0.03
-0.01
-0.01

-0.32
027
0.32
0.08
0.03
0.04
0.02

-0.00

021
0.16
031
0.01
013
-0.13
0.03
-0.00
0.01

R?

0.199

0.032

0.388

0.208

*p < 0.05, "'p < 0.01, "'p < 0.001. Gender: 0, “female”; 1, “male". Education: 0, “secondary or lower’; 1, *higher education’. Living place location: 0, “urban’; 1, “rural". Employment:

0, “unemployed”: 1, “employed”.
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Health-promoting behaviors
Infection prevention behaviors

Keeping healthy

COVID-19 risk perception

Likelihood of being infected

Outing risk

Community risk

Psychological responses of fear

Physiological expressions of fear

Attention to COVID-19-related information

174
175

175
176
176
175
175

176

T

Mean (SD)

4.16(0.79)
353 (0.84)

4.23(0.66)
3610.77)
4.13(0.82)
3.25(0.98)
2,01 (1.00)

4.08 (0.89)

T2

Mean (SD)

427 (0.60)
3.75(0.85)

4.26(0.67)
3.74(0.83)
4.13(0.85)
2.86 (1.08)
1.97 (1.06)

3.62(1.01)

9.66™
287

227
0.16
0.84
2331
245

22,447

0.05
0.02

0.01
0.00
0.01
0.12
0.01

0.12
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Gender
Female

Male

Missing data

Age

18-29

30-41

4253

54-65

Missing data

Marital status

Single

Married

Divorced

Missing data
Education level

High school
Undergraduate degree
Measter's degree
Doctoral degree
Permanent residency
Hong Kong

Mainland China

Others.

Voluntary quarantine at home
Yes

No

Missing data
Compulsory quarantine
Yes

No

Missing data

89
90

122
27
14
13

140
36

14
105
47
14

138
41

28
151

170

Percent

49.4
50
06

67.8
15.0
78
72
22

778
20.0
17
06

78
58.3
26.1

78

76.7
228
06

16.6
83.9
06

5.0
94.4
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Integrated model: marginal effects resulting from logit regressions

No Low  Medium High
context
Education  Middle 1072 1.126* 1.063 1105+
(1.88) (229) (1.47) (2.30)
High 1.084* 1160 1.056 1.096%
@13) (2.85) (1.32) @.19)
Female 1.002 1.024 0975 1013
0.09) ©70) (-1.08) (0.46)
Age 31-50 0.983 0.926 1.006 1.020
(-0.49 (-1.58) ©.17) (0.53)
Above50  0922¢  0812%* 0938 0945
(-2.08) (-4.23) (-1.73) (-1.47)
Risk attitude - General 1.004 0981 1.003 0.999
(0.45) (-1.81) (0.35) (-0.10)
Social 0.996 0.996 0.989 0.988
(-0.62) (049  (-151)  (-1.58)
Health 1.015% 1044+ 1015 1.028%
(2.33) (4.85) (2.37) (3.14)
Relatabilty ~ Similar 1024%H  1.017%  1.023%*  1.016%*
(@.90) (2.69) (@.70) (3.00
Imaginable 1.002 1014 0.998 1.010
(0.39) (1.84) (-0.35) (1.56)
COVID-19 Reported 1.023 1.074 1.072 1.032
exposure  Cases (0.64) (1.47) (1.85) ©.75)
Hospital 0.984 0977 0.957 0970
admissions  (-051)  (-052)  (-128)  (-0.79)
Deceased  1.005 0.968 0.992 1.010
(0.24) (=1.10) (-0.33) (0.40)
chit 62.22 69.83 50.10 4158
N 840 840 840 840

Education is relative to the baseline category “Lower education” and age is relative to
the baseline category *30years or younger.” All COVID-19 exposure measures are
stated per 100 inhabitants, and transformed to natural logarithm e to the skewed
nature of the distributions. The sample is smaller compared to Table 3 due to missing
values in the COVID-19 exposure data. z-stalistics in parentheses. Standrd errors are
clustered at the individual respondent level. *p <0.05; **p <0.01; ***p <0.001.
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No Low  Medium High
context
Panel A
Relatabilty  Similar 1.024%** 1018 10250 1.015**
(5.25) 822) .90 8.07)
Imaginable 1004 1.018% 0999 1.012%
(080) (@2.49) (-019) @2.03)
chit 33.63 7012 2926 26.36
Controls Yes Yes Yes Yes
N 964 964 964 964
Panel B
COVID-19  Reported 1.023 1.076 1.072 1.035
exposure  Cases 061) (151) (1.80) 0.80)
Hospital 0973 0972 0948 0963
Admissions  (-0.79) (<063 (-1.51)  (-0.96)
Deceased 1010 0968 0997 1.012
0.43) 110 (-013) (0.46)
Chi? 32.26 62.90 29.09 28.19
Controls Yes Yes Yes Yes
N 840 840 840 840

Panel A shows the marginal effect of the reliabity measures on the decision o go.
Panel B shows the marginal effect of COVID-19 different exposure indlcators, using
postal codes, on the decision to go. The measures are per 100 inhabitants, and
transformed o natural logarithm dlue to a highly skewed distribution. Note that sample
B consists of a smaller sample due to missing values in the COVID-19 database. Both
panels are controling for all personal characteristics presented in Table 1: education,
gender, age, and risk atiitude. z-statistcs in parentheses. Standard errors are clustered
at the indlvidual respondent level, *p <0.05; **p<0.01; ***p <0.001.
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Marginal effects resulting from logit regressions

Nocontext Low  Medium High
Education  Middle 1.073 1129 1060 1.106%
(1.85) (2.49) (1.43) (2.41)
High 1005¢  1479%  1.069 1.110%

@27) 829 (1.61) (251)

Female 0984 1.006 0963 0995
(-065) (020  (-157)  (-020)

Age 31-50 0967 0903 0990 0991
(-0%2)  (-227)  (-029)  (-025)

Above50  0907¢  0.791%*  0926*  0.919*
(-257)  (-512)  (-212)  (-216)

Risk attitude  General 1.008 0983 1.004 1.002
(1o (176 (055 ©021)

Social 0995 0997 0989 0991

(-070) (029  (-161)  (-122)
Health 10164 1.048%*  1020%  1028%

(257) (65.54) (2.96) 3.16)

chit 33.63 7042 2026 26.36

N 964 964 964 964

Education is relative to the baseline category “Lower education” and age is relative to
the baseline category “30years or younger.” z-statistcs in parentheses. Standard errors
are clustered at the indlvidual respondent level. *p<0.05; **p <0.01; *** <0.001.
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No context Low Medium

Panel A - Proportion of going
Low 01215 0
®:71) =)
Medium -0.004 ~0.125%% 0
(-0.24) (-6.94) S
High 0.0338* ~0.088*++ 0037+
201) (-4.73) (2:25)
w 1,048 1,048 1,048
Panel B - Predicated percentage others’ going
Low -2,63%+
(-5.52)
Medium ~3.10%% 0
(-6.73) =)
High -0.16 2.945%
(-0.34) (7.34)
N 1,048 1,048

For both panels, the score is constructed such that the mean value of the row
conditions is subtracted from the column conditions. Panel A shows the difference in
proportions (proportion test) of people going out under diferent conditions. The
outcome variables are binary such that 0=not going and 1=going. For example, people
in the low context go on average 12.1% (0.280 minus. 158, respectively) more often as
compared to the no-context condition. Z-statistics in parentheses. Panel B shows the
difference in predicted percentage (scored between 0 and 100) that people expect
others to go. For example: people in the high condition expect that others will
significantly go out more compared to both the low condition as well as the medium
condliion (2.48 and 2.94%, respectively). T-statistics in paratheses. *p<0.05 and

#4405 20,007,
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Predicted ratios of others’ going

Total  Iwillgo Iwillnot  p-value
g0
Stayat Nocontext 4231 4092 53.61 0.00%+
Home (20.85) (20.51) (20.21)
Avoid Nocontext 5254 5089 6132 000+
crowded (1993)  (1978)  (1841)
places Low 49.90 4693 5758 0,005+
(2225)  (2108) (2834
Medum — 49.44 48.40 5519 0.00%*
(2055) (2005 (22.29)
High 52.38 5057 6003 0.00%*
@179 (2126)  (2238)
N 1,048

First column shows the overall average predicted percentage of other's going. The fatter
columns show the same statistc, split depending on the participants going themselves
(1wl go") versus staying home (I will not go). The size of these subgroups fluctuates
per condition and context. Standard deviation in brackets. p-value based on non-
parametric ranksum test. ***p<0.001.





OPS/images/cover.jpg
T A e e e T
'y Hai Yan Ch:
PUBLISHED s oo Psychology and Frontiers in Public Heath

& trontiers Research Topics





OPS/images/fpubh-09-688300/inline_2.gif





OPS/images/fpsyg-12-633550/fpsyg-12-633550-g001.gif
‘Sources’ Trust and Use
Nowspasers (Wes37Sa7.5, pe00)

T (we2ses2e, peoor)

(w3703, peoor)

Socmteas (W=24293, p<0l)

oder  (wera0s72, pecon)

vcp (Wea73959, peoo)

.

Gomommens | (WH152365, pc001)

= L -

o B o % o

Response [l netstsn [ Avse I somewnst [l At






OPS/images/fpsyg-12-633550/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-12-634012/fpsyg-12-634012-t002.jpg
Block Predictors B SE Beta t-value p-value Partial r

Block 1 Total Adjusted R? =0.093

(Constant) 8.891 0507 17553 <0.001

Filing out the battery during Lockdown 0013 0.128 0,004 0.102 0919 0.004
Age -0.002 0.005 —0017 —0477 0.633 -0016
Sex—Men -0.173 0.137 0042 —1.269 0.205 -0044
Living in area with more than 1% of infected Population ~0.101 0.142 -0.027 -0712 0.477 ~0.024
Education (University) 0.115 0.123 0082 0.936 0.350 0.032
Civil Status (Marriec/in a Relationship) -0.082 0.130 —0.021 —0.629 0529 -0022
Living with people at high risk 0.376 0.137 0.090 2746 0.006 0.094
Physical Health -0.296 0.087 -0.121 -3.398 0.001 -0.116
Chronic Diseases 0.179 0.154 0042 1.161 0.246 0.040
COVID-ike symptoms 0318 0.153 0071 2077 0.038 0071
COVID-19 diagnosis -0.129 0.605 —0.007 -0213 0.832 -0.007
Cases among close friends or relatives -0.106 0.132 ~0.030 -0.803 0.422 -0028
Deaths among close friends or relatives 0533 0.157 0.126 3.408 0.001 0.116
Working near/in contact with COVID-19 patients 1213 0.184 0223 6591 <0.001 0.221
Adequacy of received info 0.043 0.023 0,069 1.891 0.059 0,065
Trust in institutions 0.053 0.055 0085 0.957 0.339 0,033

Block 2 Total Adjusted R? =0.17; Adjusted R? change =0.077

(Constant) 6277 1289 4871 <0.001

Filing out the battery during lockdown 0.068 0.124 0019 0.552 0581 0019
Age 0.009 0.005 0072 1,886 0.060 0.085
Sex—Men 0.008 0.140 0.002 0.054 0.957 0.002
Living in area with more than 1% of infected population 0010 0.137 0,003 0073 0942 0.003
Education (University) 0213 0.120 0.059 1.766 0.078 0.081
Givil status (marriec/in a relationship) -0.084 0.133 —0.021 ~0.631 0529 -0022
Living with people at high risk 0251 0.133 0.080 1,894 0.059 0,066
Physical health -0.168 0.089 -0.068 —1.887 0.060 -0.065
Ghronic diseases 0276 0.149 0,065 1.858 0.064 0.064
COVID-ike symptoms 0220 0.149 0.049 1.481 0.139 0,051
COVID-19 diagnosis -0.105 0585 -0.006 -0.179 0.858 ~0.006
Gases among close friends or relatives -0.159 0.128 —0.045 —1.245 0214 -0043
Deaths among close friends or relatives 0.476 0.152 0.113 3.133 0.002 0.108
Working near/in contact with COVID-19 patients 1317 0.178 0242 7.308 <0.001 0.248
Adequacy of received info 0.046 0.022 0073 2072 0.039 0072
Trust in institutions 0.044 0.054 0.030 0.829 0.408 0.029
ECR-12 anxiety 0504 0.145 0.121 3.467 0.001 0.119
ECR-12 avoidance ~0.560 0.266 —0075 -2.104 0.036 -0073
PHQ-9 0.044 0.112 0021 0.392 0.695 0014
GAD-7 0319 0.114 0.149 2793 0.005 0.096
GSE ~0.003 0010 -0011 ~0.265 0.791 ~0.009
TIPl extroversion 0.024 0.040 0021 0.601 0548 0021
TIPl agreeableness 0.085 0.055 0.040 1474 0241 0041
TIPI conscientiousness 0.163 0.161 0035 1017 0.309 0.035
TIPl emotional stabilty 0.027 0.053 0021 0.497 0619 0017
TIPl openness -0471 0.052 0115 -3.268 0.001 -0.113
Brief-COPE approach -0.087 0.083 —0017 ~0.446 0.656 -0015
Brief-COPE avoidant 0.248 0.138 0.070 1.799 0072 0.062
H-LoG Intemal 0.124 0.065 0063 1.890 0.059 0,065
H-LoG external god 0.304 0.369 0028 0.822 0.411 0.029
H-LoG external others 1533 0712 0074 2153 0.032 0.074

ECR-12, experiences in close relationships—12; PHQ-9, patient health questionnaire~9; GAD-7, general anxiety disorder scale~7; GSE, general self-efficacy scale; TIPI, ten-item
personality inventory; Brief-COPE, brief—coping orientation to problems experienced;: H-LoG, health-related locus of control scale.
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Variable(s) Frequency (%) or mean (SD) rwith Risk perception

Risk Perception, mean (SD) 76.14(30.13) /
Age, mean (SD) 4161(13.73) 0015
Sex—Men 699 (76.7%) ~0.080"
Filing out the battery during Lockdown 595 (65.3%) 0,003
Living in area with more than 1% of infected Poputation 316(34.7%) 0030
Education (University) 571 (62.7%) 0025
Civil Status (Married/in a Relationship) 666 (73.1%) —0.009
Living with people at High Risk 205 (22.8%) 0099
Physical Health, mean (SD) 4.00(0.72) —0.120"
Chronic Diseases 203 (22.3%) 0.083*
COVID-like symptoms: 165 (18.1%) 0.114™
COVID-19 diagnosis 9(1.0%) 0022
Cases among close friends or relatives 382 (41.9%) 0.066*
Deaths among close friends or relatives. 198 (21.7%) 0.126"
Working near/in contact with COVID-19 patients 104 (11.4%) 0.230"
Adequacy of received info, mean (SD) 10,05 (2.80) 0.063
Trust in Institutions, mean (SD) 330(1.17) 0047
Adoption of Preventive Measures, mean (SD) 4.48 (0.70) 0.178"
ECR-12 Anxiety, mean (SD) 3.22(1.46) 0.176™
ECR-12 Avoidance, mean (SD) 251 (1.40) -0.039
PHQ-9, mean (SD) 5.88(4.40) 0.186"
GAD-7, mean (SD) 5.62(4.23) 0219
GSE, mean (SD) 37.67 (6.82) —0.060
TIPI Extroversion, mean (SD) 395 (1.49) ~0.019
TIPI Agreeableness, mean (SD) 5.22(1.09) 0039
TIPI Conscientiousness, mean (SD) 5.39(1.20) 0005
TIPI Emotional Stability, mean (SD) 4.46 (1.38) —0.087"
TIPI Openness, mean (SD) 4.48(1.16) ~0.080"
Brief-COPE Approach, mean (SD) 2198 (4.61) 0055
Brief-COPE Avoidant, mean (SD) 3407 6.12) 0.163"
H-LoC Intemal, mean (SD) 323481 0012
H-LoC External God, mean (SD) 435 (2.44) 0.108"
H-LoG External Others, mean (SD) 535 (2.37) 0.138"

orrelation is significant at the.05 level; ** = comelations significant at the.01 level. For the variable Sex, the reference category was *Men’. ECR-12, experiences in close relationships-
PHQ-9, patient health questionnaire-9; GAD-7, general anxiety disorder scale-7; GSE, general self-efficacy scale; TIPI, ten-item personalty inventory; Brief-COPE, brief—coping
orientation to problems experienced; H-LoC, health-related locus of control scale.
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Predictors

B
Sex -0.18
Age 014
Protection measures-T1 009
Severity (X1—X2) 065
Sex 030
Age ~0.16
Protection measures-T1 047
Vulnerabilty (X2—M) 021
COVID-19 (W) 009
Vulnerability x COVID-19 (X2*W—M) ~0.06
Sex 020
Age 019
Protection measures T1 065
Severity-T1 (X1-Y) 015
Instrumental coping-T1 (M—Y) 0.12
Self-efficacy-T1 (V—Y) 0.17
Instrumental coping x self-efficacy (M*V—Y) —0.04
Vulnerabilty T1 (X2—Y) 0.14
covip-19 001
Vulnerability x COVID-19 (x2"W—Y) 015
Vulnerabity T1 x self-efficacy (X2*V—Y) —-0.04
Conditional indirect effects for each value of the moderator

Vulnerability x no exposure COVID-19 (2—W1-Y) 002
Vulnerabilty x exposure COVID-19 (X2-W2->Y) 002
Instrumental coping x low self-efficacy (M—V1—Y) 0.03
Instrumental coping x high self-efficacy (M—V2—Y) 006
Conditional total effects for each value of the moderator

Xe—W1-Y 016
X2—->W2-Y 0.16
M-VisY 0.16
M-V2-Y 020
Conditional direct effects for each combination of moderator values
Vulnerability x no exposure COVID-19 x low self-efficacy (X2*W1*V1) 0.14
Vulnerability x exposure COVID-19 x low self-efficacy (x2"W2'V1) 029
Vulnerabilty x no exposure COVID-19 x high-self efficacy (X2"W1*V2) 0.10
Vulnerabilty x exposure COVID-19 x high self-efficacy (X2"W2"V2) 025
Combined conditional Indirect effects of Vulnerability on Protection Measures
X2—W1 x Vi—Y 003
X2—W2 x Vi—Y 002
Xo—W1 x V2—Y 002
X2—>W2 x V2-Y 0.02
Combines conditional total effects for each combination of moderator values
X2->W1 x VI-Y 0.17
X2—->W2 x V1-Y 031
X2-W1 x V2—Y 0.12
X2 W2 x V2—Y 027

95% CI

SE p L uL

Independent variable: Vulnerability (X2)

0.07 0.009 -0.348 —0.001
0.03 0.0001 0.062 0.211
0.03 0.002 0.014 0.163
0.08 0.0001 0.578 0.716

Mediator: Instrumental coping (M)

0.13 0.023 0.034 0.650
0.08 0.009 -0.313 —0.005
0.06 0.003 0.024 0318
0.05 0.0001 0.067 0.343
0.05 0.064 -0.035 0.222
0.06 0.320 -0.198 0.004

Dependent variable: Protection Measures ()

0.06 0.0001 0.067 0.343
0.06 0.001 0.038 0.324
0.08 0.0001 0.578 0.716
0.06 0.009 0.015 0319
0.03 0.0001 0.034 0.207
0.12 0.150 —-0.132 0.470
0.03 0.961 -0.086 0.084
0.07 0.031 0.024 0312
0.05 0.768 —0.100 0.126
0.05 0.001 0.032 0.274
0.05 0.426 —0.166 0.086
0.01 0.009 0.006 0.054
0.01 0.095 —0.004 0.054
0.01 0.009 0.006 0.064
0.08 0.046 0.001 0.154
0.07 0.012 0.002 0.337
0.07 0.016 0.009 0.328
0.07 0012 0.002 0.337
0.07 0.006 0017 0.393
0.07 0.031 0.024 0312
0.08 0.0001 0.093 0.498
0.08 0.214 —0.104 0315
0.10 0.009 0.001 0.498
0.01 0.009 0.006 0.054
0.01 0.095 —0.004 0.064
0.01 0.037 0.001 0.064
001 0.139 —-0.003 0.062
0.07 0.012 0.002 0.337
0.08 0.0001 0.114 0.507
0.08 0.125 —-0.008 0.335
0.10 0.005 0.016 0511

Cl, confidence interval: LL, lower limit; UL, Upper limit; Control variables: sex, age, and protection measures in T10.
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1 2 3
1. Severity T1 -
2. Vulnerability T1 0.58" -
3. Instrumental coping T1 0.06 0.08* -
4. Self-efficacy T4 001 -0028 005
5. Protection measures T2 0.14* 014" 0.1

0.07*

“p < 0.001, **p < 0.010, *p < 0.050.
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Variables ™
Yes (%)

Avoid close contact with people 98.9

infected with coronavirus

Avoid touching one's eyes, nose 81.2

or mouth without washing one’s

hands

Frequently wash one's hands with 9.1
soap and water for at least 20s

Use hand sanitizer containing at 63.4
least 60% alcohol f there is no

soap and water

Cover one's nose and mouth with 69

a handkerchief when coughing or

sneezing and later throw itin a

dustbin

Wash and disinfect objects and 476
surface that are frequently

touched or manipulated

Keep a distance of at least 1m 917
when interacting or talking to

other people

Use sanitary gloves when leaving

home

Wearing face masks when leaving

home:

T2
Yes (%)
982

855

67.2

725

64.6

93.8

579

412

x2 McNemar

0.842, p = 0.359

787,p = 0.005

0.088, p = 0.795

453,p = 0.033

329,p = 0.069

73.47,p = 0.0001

3516, p = 0.060
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Time 1

M s
Severity 520 1.42
Vulnerability 423 175
Instrumental coping 307 1.50
Self-sfficacy 1789 853

Protection measures® 5.4

1.36

Time 2

m

553
427
3.01
17.33
574

8Range from 0 to 7. Covariates: sex and age.

sD

132
1.71
1.48
4.00
1.29

58.78
0.39
1.19
0.16

56.68

0.0001
0.531
0.276
0.690
0.0001

0.24
0.02
0.04
0.02
0.23
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Men

n=195

M sD
Severity T1 504 150
Vulnerabilty T1 437 170
Instrumental coping T1 276 1.55
Self-efficacy T1 1693 378
Protection measures T4 510 1.42
Protection measures T2° 625 1.89

Women

n =562
M sD
525 139
419 177
317 147
1766 3.43
556 132
690 1.63

—181
126
-3.34
-2.14
—4.11
—4.29

aProtection measures at T1 range from 0 to 7; Pranged from 0 to 9.

p d

0071 0.14
0.207 0.10
0.001 0.27
0.083 0.17
0.00010.34
0.0001 0.37
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Sex
Male
Female
Civil status
Married
Givil Partnership/Cohabiting
Single
Divorced/Separated
Widowed
Other
Education
Primary Education
Secondary Education
Higher or Tertiary Education
Post Tertiary Education (Master/Ph.D)

N =757

562

274
221
223
29

22

345
210

%

258
742

36.2
29.2
295
38
11
03

29
238
455
278
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Participants

n=157
Variables in T1 M sD
Age 3860 1298
Severity 520 142
Vulnerability 423 1.75
Instrumental coping 307 1.50
Seif-efficacy 1739 353

Protection measures  5.44

1.36

Dropouts

n =463

M sp
3735 185
520 140
426 188
320 151
1668 407
5.47 1.39

—1.72
1.10
025
151

-3.33
0.45

p d

0.086 0.10
0.270 0.06
0.800 0.02
0.131 0.09
0.001 0.20
0.651 0.02
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Mediation model Effect type
Fear - Threat Indirect
appraisal > Preventive Total
behavior Proportion
Trust in information Indirect
sources — Threat Total
appraisal > Preventive behavior Proportion

“p < 0.001. Indirect effect = (a'b) = (c - ¢'). Total effect

Unstan-dardized

0.113
0.450
0.251
0.072
0.139
0517

SE.

0.010
0.020
0.022
0.005
0.010
0.049

" + (a'b)]. Proportion = (indirect/total).

Parameter estimates

p-value

<0.001*
<0.001"
OLORKT
<0.001***
<0.001***
<0.001**

Confidence Interval

Lower

0.094
0.408
0.207
0.062
0.121
0.432

Upper

0.131
0.491
0.292
0.083
0.158
0.622

Stan-dardized

0.105
0.418
0.251
0.151
0.203
0517
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Variables

Trust in science
Perceived media exaggeration
Social distancing behavior

731
731
731

T
Mean
3.77

251
3.66

sD

0.88
1.05
0.99

418
416
416

T2
Mean SD
357 089
275 1.06

285 1.05
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Stakeholder role

PPI

Clinician

Behavior change
specialist

Feedback and date received

Can the virus be caught through the air, as well as picked up from
surfaces? (01/05/20)

Ensure the message about viral load is consistent with the
evidence available on Covid-19 (07/04/20).

The behavior review and goal-setting were important behavior
change techniques used in Germ Defense version 1, but asking
people to review and plan seven specific behaviors over two
separate pages in the handwashing component led to relatively
high attrition at this point of the intervention (09/03/20).

Optimisation

It was essential that the airborne transmission of the virus was
clear in the intervention as a possible route of infection, to ensure
that users understood the risk, and the rationale for the protective
behaviors. Therefore, the page explaining transmission was
modified to clarify that the virus can be caught both from touching
contaminated surfaces and by breathing it in through the air. Detail
was added about how long the virus can remain in the air

Germ Defense originally included a motivational message about
the benefit of reducing viral load, to increase perceived control over
staying well. The clinicians ensured that this intervention content
was stil consistent with the evidence available on Covid-19.

The number of behaviors that users were asked to review and plan
in each core component was reduced to five behaviors presented
on one page, to reduce burden on users. Evidence on
transmission routes was used to help design the measures, to
select behaviors known to be most important to improve infection
control due to different transmission routes.
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Chronological time
Consequences
Timeline

Emotional response
Personal control
Treatment control
Concern
Understanding
Adjusted time
Consequences
Timeline

Emotional response
Personal control
Treatment control
Concern
Understanding

**p < 0.001. *p < 0.01.

Intercept-only
AiC BIC
30,871 30,801
27,201 27,222
32,728 32,749
30,506 30,527
30,514 30,535
31,581 31,602
29,102 29,122
30,871 30,801
27,201 27,222
32,728 32,749
30,506 30,527
30,514 30,535
31,581 31,602
29,102 29,122

AIC

30,850
27,103
32,727
30,508
30,515
31,571
29,094

30,850
27,208
32,727
30,508
30,513
31,572
29,090

Linear

BIC

30878
27,230
32,754
30,535
30,642
31,599
29,121

30,878
27,230
32,754
30,535
30,641
31,599
29,118

Quadratic
AIC BIC
30,860 30,928
27,188 27,256
32,732 32,801
30,516 30,585
30,626 30,594
31,577 31,645
29,098 29,167
30,860 30,929
27,185 27,254
32,7356 32,804
30,517 30,585
30,623 30,691
31,576 31,644
29,098 29,166

df, x2 an

1,22.6924
6, 26.9896"
1,3.0452
1,0.3587
1,1.7232
1, 12,0645
1,9.9618"

1,22.3831"
6,29.3879""
1,8.1141
1,0.7783
1,2.8344
1, 11.8417
1,13.1776*

Model comparison

Intercept-only vs. linear
Linear vs. quadratic

Intercept-only vs. linear
Intercept-only vs. linear
Intercept-only vs. linear
Intercept-only vs. linear
Intercept-only vs. linear

Intercept-only vs. linear
Linear vs. quadratic

Intercept-only vs. linear
Intercept-only vs.
Intercept-only vs. linear

ear

Intercept-only vs. linear
Intercept-only vs. linear
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B B 95%CI(B) IcC
Chronological time

Consequences Linear function 082 ~0.07 [~1.16,-0.48] 0.06
Timeline Quadratic function  2.08 004  [107,309] 0.1
Emotional response  Intercept-only 624 003 6.01,6.46) 0.03
Personal control  Intercept-only 350 003 [3.18,382 008
Treatment control  Intercept-only 400 002 (389,430 003
Concern Linear function ~ —0.63 —005 [-0.99, ~0.28] 0.15
Understanding Linearfunction 047 005 [0.18,0.77) 0,03
Adjusted time

Consequences Linear function ~ —1.14 ~0.09 [~0.13, ~0.06] 0.06
Timeline Quadratic function 2.89 006  [1.68,4.13 0.1
Emotional response  Intercept-only 624 003 [601,646) 003
Personal control  Intercept-only 350 003 [3.18,382) 008
Treatment control  Intercept-only 409 002 (389,430 003
Concern Linear function ~ ~089 —007 [-1.39, ~0.38] 0.5
Understanding Linear function 0.76 0.07 0.35,1.17)  0.03
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Predictors  Consequences (ICC = 0.07) Timeline (ICC = 0.12) Emotional response (ICC = 0.03) Personal control (ICC = 0.08)
B 95%CI(B) 8 B 95%CIB) f B 95%ClI(B) 8 B 95%CI(B) 3

Intercept 7.86  [6.88,8.34) 661  [5.83,7.39 574 [4.97,651) 424 [2.62,4.02)

Age 023 [-0.45,-0.02] 0.1 021 [0.04,037] 041 -0.25 [-0.50,-0.00] -0.1 —-0.47 [-0.68, —0.26]

Gender 059 [0.45,0.73] 026 045 [0.04,025] 008 107  [0.91,1.23] 043 [-0.18,0.09)

Education1  0.19 [-0.48, 0.86] 0.08 -0.04 [-0.56,0.48] -0.00 -0.19 [-0.94,0.57] -0.07 -0.02 [-0.67,0.62]

Educaon2 044  [-053,080] 006 008 [-0.43,059 004 -0.19 [-094,057) ~0.07 006 [-059,0.70)

Educaon3 046  [-0.49,082] 007 016 [-035,67) 009 -0.24 [-098,0.50] —0.1 042 [-051,0.76)

Educaon4 041 [-055,-076] 005 003 [-0.47,054] 002 -054 [-128,020] —021 029 [-034,0.92)

Education5 —0.05 [-0.76,056] ~ —000 005 [-0.47,057] 003 -0.48 [-1.25,028 -0.19 027 [-0.38,0.92)

Educaon6 043  [-060,086] 006 0.8 [-038,075 01 -0.08 [-090,074] 003 003 [-0.72,0.68)

CoviDself  1.08  [0.32,1.84] 048  -047 [-106,0.11) -03 061 [-0.251.46] 024 029 [-1.02,0.44)

COVDpar. 041  [-097,075]  -0.1 061 [-006,127] 034 -0.17 [-1.14,080] 007 -121  [0.39,2.04]

COVIDoth. —0.23  [-0.01,0.47] 0.1 010 [-008,029] 006 002 [-0.25,029 001 000  [-0.25,0.23)
Treatment control (ICC=0.04) Concern (ICC=0.15) Understanding (ICC=0.04)

Predictors B 95% Gl (B) 3 B 9%CE@ B B 95% CI (B) 3

Intercept 376 [3.09,4.43) 573  [4.90.2.27) 326  [2.66,3.86)

Age 000 [-021,022] 000 041 [0.18,063] 0147 004 [-0.16,028) 0.02

Gender -0.01 [-0.28, -0.01] -0.1 0.76 [0.62,0.90] 0.31 0.12 [0.00, 0.24] 0.06

Educaon1 021  [-0.45,0.86] 0.1 003 [-0.66,073 001 -057 [-1.16,002) -03

Education2  0.24 (-0.41,0.88] 0.11 026 [-0.43,095 0.11 -0.66 [-1.24,-0.07] -0.34

Educaon3 031  [-033,095] 015 030 [-038,098] 013 -072 [-1.29,-014]  -037

Education4 045 [~18,1.09] 021 007 [-061,075 008 -55 [-1.12,0.02) -029

Educaion5 060 [-0.06,1.26] 028  -007 [-076,063 —-003 -072 [-1.31,-0.13]  -038

Educaon6 033  [-038,104] 015 052 [-023,127] 022 -059 [-123,004] —031

COVDself -038 [-1.12,036]  -02 010 [-0.68,089 004 -0.17 [-083,050] -0.09

COVIDpar. 072 [-0.12,156] 034  -074 [-164,015 —-031 004 [-072,079 0.02

COVDoth. 005 [-0.18,029] 008 006 [-0.19,031] 002 -0.10 [-031,0.11] -0.05

Age (Over 60), Gender (Female), Education 1 (Highschoo), Education 2 (Some), Education 3 (Graduated), Education 4 (Post-Graduated/MA), Education 5 (PhD), Education 6 (Other),
COVID-19 Self (Yes), COVID-19 Pertner (¥es), COVID-19 Other (Yes).

For education level, The reference group is *Primary.” While for COVID-19 diagnosis the reference category is “No.” Also “No" is the reference category for Age Risk. As for Gender
“Male” is the reference group. Values in bold correspond to 95% Ci not including 0.

The 95% CI (B) for age predicting emotional response ranges between —0.496 and —0.002.
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Predictors Social distance (ICC = 0.05) Self-isolation (ICC = 0.07) Hand-washing (ICC = 0.03) Stress (ICC = 0.01)

B 95% Cl (B) B B 95% CI (B) 8 B 95% CI (B) 8 B 95%CICI(B) B
Intercept 844 [8.20,869) 857 (829,887 884 (863,905 346 (254,632
Consequences 002 [~0.00, 0.03) 003 002  [0.00,004] 003 002  [0.01,0.04] 004 031 [0.24,039]  0.09
Timeline —000  [-0.03,0.02) 0 000 [-002,002) 0  -001 [-003,001 -001 042  [0.03,021] 003
Emot. respon. —0.03 [-0.04, -0.01] -0.04 -0.05 [-0.07, 03] -0.08 0 [-0.02,0.01) -0.01 1.51 [1.43, 1.58] 0.51
Pers.contol  —0.41 [-043,-0.40] —-0.16 —-009 [-0.11,-007] 041 -009 [-0.10,-007] -044 031  [024,038] 009
Treat. control 0.00 [-0.01,0.02) 0.01 0.00 (-0.02,0.02) 0 -0.01 [-0.02,0.01) -0.01 0.08 [0.01,0.15] 0.02
Concern 014 [0.12,0.16] 023 044  [012,046] 021 009  [0.08,011] 017 -025 [-033,-0.47] -008

Understanding ~ 0.06  [-0.07,-0.04] —0.07 —-0.03 [-0.05,-0.01] -0.03 -004 [-0.06,-0.02] -006 032  [0.24,040]  0.08

Values in bold correspond to 95% Cl not including 0.
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Country liiness perceptions Stress Risk behaviors

Pers. Control Conseq. Timel. Treat. Control Concern Underst. Emot. Resp. PSS total Social distance Self-isolation Handw

Austria (N = 368) 35@1) 64(23) 65(16 4022 50028 2820 56(24) 15866  88(14) 92(16)  9.0(16)
Cyprus (N = 957) 22(19 7921 78(18) 42@1) 73223 19(1.7) 6825 176075 8.7(1.7) 92(1.7)  9.2(1.5)
Filnd (V=167)  87(20)  7.1(20) 64(15) 82(18  64(20) 80(17) 61(4) 16567  86(12) 9116  9.4(12)
France (N = 313) 418 70023 65(17) 4322 60(24) 33(1) 5926 158(7.7) 9.0(1.5) 92(14)  86(1.7)
Germany (V=279)  39(22) 70(22) 63(16) 3722 57(24) 3120 60(4) 168(66  85(15) 8722 89(1.4)
Greece (N = 270) 21(18  76@1) 78(17) 4322 73@1) 24019 6604 167(7.2) 83(1.7) 88(19 92(13)
Hungary (V=273)  27(20) 69(24) 59(18) 46(20)  48(25 27@1) 58(26) 169075  83(19 76@7)  93(1.4
Ireland (N = 414) 37@1) 76(19) 66(1.6) 45022 6602 23(17) 6423 159(7.8) 93(1.1) 9412 91(1.9)
taly (N = 962) 38(22) 84(17) 69(16 3519 7320 80(9 6623 16765  9.4(11) 95(1.1)  92(13)
Latia(V=1,285)  37(22) 75(8) 58(18) 4223 67(25 2620 6426 17.784)  88(14) 87(17)  94(12)
Poland (N = 135) 43(20) 79(22) 65(16 4620 60(24) 82119 6323 18567  82(19 87(19 89(1)
Potugal (V=2334) ~ 82(19)  7.6(20) 69(1.6) 38@21) 80(19 23(19 65(24) 146074  90(14) 93(1.6)  89(1.4)
Romania(V=1339) 39(23) 7.1(28) 60(18) 40@1) 65(4) 28(19 6027 17374  88(15) 89(1.7)  95(1.1)
Spain (N = 296) 35@1) 73(22) 71(16 3920 80(19 26(19 6923 16079  90(14) 95(1.1)  9.0(15)
Switzerl. (V=550)  38(19)  60(24) 61(15 8820  52(28 80(19 5425 163(68  85(15) 87(18 88(15)
UK (N = 100) 3922 7421 63(17) 4820 6523 25(1.6) 6523 175080 9.0(1.4) 91(1.7)  90(1.5)

Complete names for the variables: ilhess perceptions (personal control, consequences, timeline, treatment control, concem, understanding, emotional response), risk behaviors (socia
distance, self-isolation, hand-washing).
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1 Chronological time -

2 Adjusted time 066
3 Social distance -0.11
4 Seff isolation —0.19
5 Hand-washing —0.09
6 Stress (PSS) —0.37
7 Consequences -058
8 Timeline —037
9 Concemn -0.39
10 Emotional response  ~0.46
11 Personal control 029

12 Treatment control —0.04
13 Understanding 026

1
0.32
0.24

-0.40
-0.50
0.28
-0.20
-0.22
-0.36
0.56
-0.53
0.68

3

-0.06
-0.06
0.76
0.06
-0.28
0.55
0.07
0.51
0.41
0.38
-0.35
0.10

4

-0.05
—0.05
0.44
-0.23
—0.41
052
055
063
052
005
~0.40
-0.14

5 6
0.02 0.01
0.02 0.01
0.35 -0.08
023 -0.01

- -0.04
0.66 =
035 0.23

-0.27 -0.27
0.20 -0.07
031 0.18
-0.10 0

0.11 0.29
-024  -004

7

-0.05
-0.05
0.07
0.05
0.07
0.32
0.47
0.81
0.90
-0.23
-0.08
-0.35

8

0.01
0.01
0.06
0.05
0.04
0.14
0.15
0.55
0.59
-0.74
-0.03
-0.59

9

-0.04
-0.04
0.22
0.17
0.17
0.22
0.32
0.28
0.92
-0.29
-0.15
-0.49

10

-0.02
-0.02
0.07
0.04
0.08
0.52
0.48
0.24
0.53
—0.41
0.06
—0.60

1

0.01
0.01
-0.19
-0.18
-0.16
0.15
0.04
-0.03
-0.04
0.07
-03
081

12

-0.01
—-0.01
-0.05
-0.04
-0.06
0.06
0.01
0.05
-0.02
0
0.27

-0.45

0.04
0.04
-0.13
-0.07
-0.10
0.11
0.01
-0.04
-0.07

024
0.156

Correlation within country above the diagonal. Correlation between country below the diagonal. Correlations were considered small (r < 0.30), moderate (r values between 0.30 and

0.50), and strong (r > 0.50) (33).
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Variables

Eastern China

Place of residence (Ref: Rural)

Urban

Central China

You or your relative or friend has participated in relevant work of prevention epidermic (Ref: No)
Yes

You were aware of public health before the COVID-19 outbreak (Ref: No)
Yes

Western China

You were aware of public health before the COVID-19 outbreak (Ref: No)
Yes

Coefficient

0.668

0.445

0.339

0.605

0.284

0.183

0.151

0.290

0.019

0.015

0.024

0.037

OR

1.951

1.560

1.404

1.831

95% CI

1.118-3.405

1.090-2.233

1.045-1.887

1.087-3.233
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Variables S.E. 2 OR 95% CI

Gender (Ref: Female)

Male 0134 0009 0174 1144  0942-1388
Age group, y (Ref: 18-44)

45-59 -003 0138 0820 097 0.748-1259
>60 0216 0215 0815 1242 0814-1804
Place of residence (Ref: Rural)

Urban 0.267 0.106 0.015 1.293 1.051-1.691
Highest edlucational level (Ref: Primary school or below)

Middle school 0.449 0319 0160 1567  0.838-2.930
College dlegree or above 0398 0275 0148 1488  0.868-2.550
Region (Ref: Eastern China)

Central China -0331 0138 0117 0718  0548-0942
Western China ~0.477 0164 0279 0837  0607-1.155
Employment status (Ref: Unemployed)

Employed -0.076 o.11 0.492 0.927 0.748-1.150
You or your relative or friend has experienced COVID-19 (Ref: No)

Yes 0.084 0176 0634 1087  0770-1535
You or your relative or friend has participated in relevant work of prevention epidernic (Ref: No)

Yes 0.44 0149 0003 1553  1.160-2.079
You or your family member engaged in medical-related work (Ref: No)

Yes 0384 0472 0026 1468  1.048-2056

You were aware of public health before the COVID-19 outbreak (Ref: No)
Yes 0.356 0.122 0.003 1.428 1.1256-1.812
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Variables Eastern China Central China
N (%) x2 P N (%) x2
Total 421 (100) NA NA 1,470 (100) NA
Supporting the promotion of public health education and training
Yes 333 (79.10) NA NA 1,067 (72.59) NA
No 88 (20.90) 403 (27.41)
Gender
Male 181 (42.99) 0.197 0657 558 (37.96) 0923
Female 240 (57.01) 912 (62.04)
Age group, y
18-44 323 (76.72) 1.023 0.600 1,475 (79.98) 1505
4559 61(14.49) 232 (15.78)
>60 37(8.79) 63(4.29)
Place of residence
Utban 288 (68.41) 4.469 0.035 754 (51.29) 2.960
Rural 133 (31.59) 716 (48.71)
Highest educational level
Primary school or below 17 (4.04) 2224 0329 27(1.84) 0.492
Middle school 24(5.70) 123 (8.37)
College degree or above 380(90.26) 1,320 (89.80)
Employment status
Employed 270 (64.19) 1.933 0.164 508 (34.56) 3524
Unemployed 151(35.87) 962 (65.44)
You or your relative or friend has experienced COVID-19
Yes 38(0.03) 0.156 0693 108 (7.35) 0.008
No 383 (90.97) 1,362 (92.65)
You or your relative or friend has participated in relevant work of prevention epidemic
Yes 64 (15.20) 3.223 0073 211 (14.35) 6.129
No 357 (84.80) 1,250 (85.65)
You or your family member engaged in medical-related work
Yes 37(8.79) 1.340 0247 151 (10.27) 1518
No 384 (91.21) 1,319 (89.78)
You were aware of public health before the COVID-19 outbreak
Yes 97 (23.04) 0.420 0517 316 (21.50) 4950
No 324 (76.96) 1,154 (78.50)

NA

NA

0.337

0.450

0.085

0.782

0.060

0.930

0.013

0.218

0.026

Western China

N (%)

470 (100)

350 (76.38)
111(23.62)

203 (43.19)
267 (56.81)

347 (73.89)
76 (16.17)
47 (10.00)

330 (70.21)
140 (29.79)

24(5.11)
39 (8.30)
407 (86.60)

236 (60.21)
234 (49.79)

60(12.77)
410(87.29)

63 (13.40)
407 (86.60)

51/(10.85)
419 (89.15)

109 (23.19)
361 (76.81)

x2

NA

NA

1.698

0.084

0.488

1.951

2.489

0.499

0.359

3.108

3.969

NA

NA

0.193

0.959

0.486

0377

0.115

0.480

0.549

0.078

0.046
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Variables N (%) x2
Total 2,361 (100) NA
Supporting the promotion of public health education and training
Yes 1,759 (74.50) NA
No 602 (25.50)
Gender
Male 942 (39.90) 2747
Female 1,419 (61.10)
Age group, y
18-44 1,845 (78.14) 2168
4559 369 (15.69)
>60 111 @4.70)
Place of residence
Urban 1,372 (58.11) 8705
Rural 989 (41.89)
Highest educational level
Primary school or below 68 (2.89) 2584
Middle school 186 (7.88)
College degree or above 2,107 (89.29)
Region
Eastern China 421 (17.89) 8399
Central China 1,470 (62.26)
Western China 470 (19.91)
Employment status
Employed 1,014 (42.95) 0.829
Unemployed 1,347 (57.05)
You or your relative or friend has experienced COVID-19
Yes 206 (8.79) 0018
No 2,155 (91.27)

You or your relative or friend has participated in relevant work of
prevention epidemic

Yes 338 (14.32) 8944
No 2,082 (85.68)

You or your family member engaged in medical-related work
Yes 239(10.12) 4762
No 2,122 (89.89)

You were aware of public health before the COVID-19 outbreak
Yes 522 (22.11) 8818

No 1,839 (77.89)

NA

NA

0.007

0.338

0.003

0276

0.015

0.362

0.892

0.003

0.029

0.003
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Measures

1. Social connectedness
2. Independent SC

3. Information search

4. Social interaction

5. COVID-19 conversation
6. Panic buying

7. Apositive

8. Anegative

9. A general confidence
10. A uncertainty

11. A fear

12. A anxiety

13. Age

14. Education

M (SD)

0.00 (0.81)
4.39 (1.08)
4.04 (1.26)
5.06 (1.42)
4.42 (1.11)
3.80 (1.46)
0.56 (0.68)
0.43 (0.72)
0.81(0.83)
1.05 (1.39)
1.13 (1.37)
0.98 (1.42)
26.94 (9.02)
2.61(0.78)

1.

(0.62)

-0.02
0.08
0.19™
0.22**
0.02
0.18™
0.22**
0.05
0.06
0.13*
0.17*

—0.01
0.002

(0.70)
0.01
0.10

—0.06
—0.09
0.003
0.04
—0.04
—0.09
0.005
—0.03
0.07
—0.03

(0.56)
0.36™
0.49*
0.19*
0.09
0.21*
0.07
0.19*
0.21**
0.19"

—0.02
—0.01

.71
0.31**
017"
0.18™
017"
0.18™
0.23"
0.27*
0.18"
0.13"
0.16"

(0.81)
0.26™*
0.27*
0.32**
0.26™
0.32**
0.32**
0.27*
0.07
0.11

(0.81)
0.10
0.15*
0.18™
0.18"
0.19*
0.21*
0.08
0.14*

(0.88,0.90)
0.75*
0.33*
0.34**
0.41**
0.41**
0.13"

0.01

(0.84,0.85)
0.30™
0.36™
0.48™
0.47*
0.14*

0.07

(0.83,0.82)

0.45™
0.43
0.35™
0.12*
0.12*

10.

0.61**
0.60**
0.12*

0.16™

11. 12. 13.
0.67** -
0.18* 0.16™
0.11* 0.11% 0.28™*

SC, Self-Construal. Cronbach’s alpha is provided in parentheses where necessary (two values indicate before and after the COVID-19 measures). Changes are coded so that higher values indicate worsened well-being,
lowered general confidence, increased uncertainty, fear and anxiety.

0 < 0.05, “p < 0.01.
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Decrease of positive affect

Increase of negative affect

Stress increase

Predictors b (se) 95% Cl for b B sr? b (se) 95% Cl for b B sr? b (se) 95% Cl for b B sr?

Study 1 (n = 331)

Social connectedness 0.09 (0.04) 0.001, 0.169 0.11* 0.11 0.13(0.05) 0.036, 0.217 0.16** 0.15 0.19 (0.10) 0.003, 0.378 0.12* 0.11

Social interaction 0.08 (0.02) 0.036, 0.125 0.20™* 0.19 0.05 (0.02) 0.004, 0.099 0.12* 0.11 0.12 (0.05) 0.017,0.214 0.13* 0.13
Decrease of positive affect Increase of negative affect General confidence decrease

Predictors b (se) 95% Cl for b i sr? b (se) 95% Cl for b i sr? b (se) 95% Cl for b i sr?

Study 2 (n = 327) (R? = 0.05"%) (R? =0.07"%) (R? = 0.03")

Step 1

Social connectedness 0.13 (0.05) 0.036, 0.216 0.15™ 0.15 0.17 (0.05) 0.078, 0.268 0.20** 0.19  0.0004 (0.06) -0.112,0.113 0.0004 0.0004

Social interaction 0.07 (0.03) 0.021,0.124 0.15™ 0.15 0.07 (0.03) 0.014, 0.122 0.14* 0.13 0.10 (0.03) 0.037, 0.166 0.17* 0.17

(R? = 0.10"*, AR? = 0.04**) (R? = 0.13"*, AR2 = 0.12**) (R? = 0.08"*, AR? = 05**)

Step 2

Social connectedness 0.10 (0.05) 0.006, 0.185 0.12* 0.11 0.13(0.05) 0.041, 0.228 0.15% 0.15 —0.04 (0.06) —0.152, 0.070 —0.04 —0.04

Social interaction 0.04 (0.03) —0.01, 0.096 0.09 0.09 0.03 (0.03) —0.024, 0.085 0.06 0.06 0.06 (0.03) —0.004, 0.126 0.11 0.10

COVID-19 conversation 0.14 (0.03) 0.067, 0.202 0.22** 0.21 0.17 (0.04) 0.103, 0.244 0.27*** 0.25 0.18 (0.04) 0.100, 0.268 0.25%* 0.23

o < 0.001, *p < 0.01, *p < 0.05.
sr? indicates semi-partial (part) correlational coefficient. Changes in positive affect, negative affect, stress, and general confidence are coded so that higher values indicated decreased well-being, increased stress, and
decreased general confidence.
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Measures M (SD) 1 2. 8 4, 5. 6. 7 8. 9.
1. Social connectedness 0.00 (0.80) (0.56)

2. Independent SC 4.41 (1.09) —0.05 (0.68)

3. Social interaction 4.95 (1.53) 0.34* —0.10 (0.66)

4. Information search 413 (1.31) 0147* 0.04 0.35** (0.65)

5. A stress 0.10 (1.20) 0.16* 0.04 0.17* 0.10 -

6. A positive 0.38 (0.61) 0.18** 0.04 0.24* 0.11* 0.52** (0.89,0.88)

7. A negative 0.29 (0.65) 0.20* 0.04 0.16™ 0.08 0.50** 0.64* (0.84,0.84)

8. Age 26.95 (8.91) —0.15** 0.16* —0.10 0.02 0.01 —0.05 0.001 &

9. Education 2.70 (0.81) —0.04 0.03 0.04 0.02 0.06 0.09 0.07 0.29* =

SC, Self-Construal. Cronbach’s alpha is provided in parentheses where necessary (two values indicate before and after the COVID-19 measures). Changes are coded so
that higher values indicate worsened well-being and stress.

0 < 0.05, **p < 0.01.
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Time Point 1

Walk  Mod

Lonely -0.23" -0.04
Depression  —0.31* —0.06
State anxiety  0.22°  0.16
Trait anxiety —-0.07 —0.06

Anger -0.19 001
Vigor 039" 009
Fatigue —026" -005
Confuson ~ -001 -0.13
™D -032° 0.1

Vig

-0.11
—-0.09
0.02
-0.26"
-0.13
0.23"
-0.16
0.1
-0.18

Total

0.15
-0.19
0.19
-0.13
-0.12
0.28"
-0.18
0.06
-0.24*

Walk

-0.07
-0.06
0.10
-0.05
—0.24*
024"
—0.12
~0.04
—0.14

Time Point 2
Mod Vig
-0.11  -0.28"
005 -0.17
0.08 0.10
008 -0.07
-019 -0.29"
030"  0.39"
-012 -0.28"
005 -0.08
-020 -0.33"

Total

-0.18
-0.05
0.12
-0.08
—-0.30"
0.40"
-0.20
-0.01
-0.28"

Walk

-0.09
-0.23"
0.10
-0.16
-0.20
0.23"
-0.20
—0.04
-0.22*

Time Point 3
Mod Vig
-0.09 -0.16
—-021° -0.13
0.15 0.01
-0.14  -0.09
-0.18 -0.07
024" 0.1
-0.16 -0.04
-0.056 0.08
-025" -0.11

Total  Walk
-0.13 -0.02
—-0.25" —0.16
012 011
-0.17  0.04
-020 -0.11
026" 0.18
-0.18  0.10
-0.02 0.05
-0.25" -0.09

Time Point 4
Mod Vig  Total
003 020 -0.06

—-0.12 -0.26" —0.24"
011 015 0.16

-003 -0.01
-0.10 -0.12
0.29™ 0.27*
-0.12 -0.07
003 007
-0.17 -0.14

*p < 0.05;

< 0.01; TMD, total mood disturbance.
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Age
18-29
30-89
40+

Sex
Male
Female
Other

White/Caucasian
Black/Affican-American
Native American
Other
Education
< Bachelor's degree
Bachelor's degree
Graduate/professional degree
Employment Status
Working
Not working (aid off)
Not working (looking)
Other
Number of individuals in household
1
2
3
44
Living situation
own
Rent
Live with parent(s)

Number (N)

52
24
14

23

66

74

42
33
15

Percentage (%)

57.7
26.7
15.6

256
733

82.2
33
44

10

289
34.4
36.7

75.5
78
6.7
10

34.4
36.7
17.8
1.1

46.7
36.7
16.6
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Loneliness

Depression

State Anxiety

Trait Anxiety

Anger

Vigor

Fatigue

Confusion

™D

Walking (MET.mins/wk)

Moderate Intensity PA (MET.mins/wk)
Vigorous Intensity PA (MET.mins/wk)
Total PA (MET.mins/wk)

Time Point 1

20.33 + 14.32
17.31 £ 10.53**
4254 471
45.92 +4.38
9.62 +3.53
12.40 £3.84
12.41£478
10.06 + 2.50
41,05 + 18.24**
367.34 + 366.07
399.50 + 432.26
185.70 4 226.32
926.54 + 840.68

Time Point 2

20.39 + 14.50
26.33 +3.86", ", "
43.66 + 5.01
4584 + 4.67
9.81 £3.33
10.71 £ 3.12%,
13.08 + 5.46"*
990432
43.26 £ 18.31"*
363.49 + 440.30
450.92 + 633.90
22817 £ 343.47
1042.58 + 1083.02

Time Point 3

19.71 4+ 16.38
16.11 + 11.94
42734538
4522 £ 5.02
9.76 + 4.09
12.32 + 4.52
12.74 £ 5.18"
959 +2.66
39.7 £ 19.71"
364.56 + 639.21
478.94 + 610.96
214.61 & 369.76
1058.11 & 1305.24

Time Point 4

17.62 + 15.80
14.27 £ 10.86
43.98 +5.23
44.86 + 4.45
898 +4.12
1299+ 4.16
11.47 £ 5.07
9.33+285
35.91 & 19.80
399.49 + 661.35
454.79 + 525.46
240.39 + 411.63
1094.67 + 1227.72

*Difference compared to time point 1; **Difference compared to time point 3;

ifference compared to time point 4; TMD, total mood disturbance; PA, physical activity.
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Ordinal regression (logit)

Covariates Age
Gender
Education

Predictors level of ~ Newspapers
trust

LY
Radio

Websites

Social media

Personal doctors

Health care professionals
Government

Family and friends
Gitizenship

*p < 0.05*'p < 0.01 ***p < 0.001.

Estimate SE  Wald df

0.013
-0.071
0.444
0.004

0.044
0.068
0.131
0.209
0.085
—0.045
0.320
—-0.084
-0.207

0.005
0111
0.096
0.103

0.107
0.103
0.088
0.096
0.132
0.129
0.108
0.088
0.101

7.756
0.411
21.604
0.001

0.165
0.435
2192
4.702
0.420
0.126
8.733
0915
4.180

P 95% Confidence interval

Lower bound

0.005™ 0.004
0.521 -0.288
0.000"* 0.257
0972 -0.199
0.685 -0.167
0510 -0.134
0.139 -0.042
0.030" 0.020
0517 —-0173
0.724 —-0.298
0.003" 0.108
0.339 -0.255
0.041* —0.406

Upper bound

0.023
0.146
0.632
0.206

0.254
0.269
0.304
0.398
0.344
0.207
0.532
0.088
—0.009

OR OR 95% Confidence interval

1.01
0.93
1.56
1.00

1.04
1.07
1.14
1.23
1.09
0.96
1.38
0.92
0.81

Lower bound

1.003
0.749
1.292
0819

0.846
0.874
0.958
1.020
0.841
0.742
1118
0.774
0.666

Upper bound

1.022
1.157
1.880
1.229

1.288
1.308
1.355
1.488
1.410
1.229
1.702
1.091
0.991
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Variables
Mean ranks
(median)

Gender®  Females
Males
u
p
Age group®  18-24 yrs. old
25-84yrs. old
35-44 yrs. old
+45 yrs. old
HE)
p
Education®  Primary to high school
University degree
u
p
Citizenship®  UAE
Non-UAE
u
p
aMann-whitey test.

bKruskal-Walls test.
p < 0.05"p < 0.01**p < 0.001.

N

1,325
260

345
389
243

452
1,133

1,023
562

Newspapers

785.79 (1)
75342 (2)
150482.50
0277
859.18 (3)
692.27 (2)
756,84 (3)
74353 (3)
3651
0.000"**
856,68 (3)
750.10 3)
2141885
0000
798.00 (3)
74890 (3)
261544.0
0.083*

™v

798.10 3)
718.12(3)
151404.00
0.007*
843.48 (3)
722,94 3)
750,11 (3)
781.99 (3)
2025
0.000"**
857.26 (3)
756.30 (3)
218202.0
0,000
819.60 (3)
722.143)
2468285
0.000"**

Radio

78123 (1)
767.68 (1)
163631.00
0648
787.042)
734.99 (2)
804.42 9)
780.42 (2)
5.06
0471
79061 (2)
77438 (2)
2416075
0505
779.10 2)
77882 (2)
277505.5
0990

Websites

780,66 (4)
785.75 (4)
166601.00
0862
74654 2)
758,66 2)
832,94 (3)
818.74(2)
12.39
0.006"
747.87 2)
794.86 2)
2332645
0.050*
763.68 (2)
813.84(2)
261496.0
0.026"

Social media

798,66 (4)
706.63 (4)
148899.50
0002
825.36 (2)
783.79 2)
765.10(2)
706.46 (2)
14.07
0.003*
826,83 (2)
766.19 2)
2307295
0012"
82053 (2)
716,79 2)
2441635
0,000

Personal doctors

776.94 (1)
783.45 (1)
163843.50
0818
800.10 (4)
773,69 (3)
756.85 (3)
76251 (3)
3.10
0.376
823.36 (4)
759.99 (3)
225026.0
0.008"
791.67 (4)
753.37 (3)
263831.0
0079

Other health care
professionals

786.23(2)
77258 (2)
164885.00
0632
819.60 (4)
775.01 (4)
760.27 (4)
745.13 (4)
7.87
0.049"
833.07 (4)
764.48 (3)
2280995
0003
796.06 (4)
762.06 (3)
268861.0
0.123

Government

787.63 (4)
765.30 (3)
162512.50
0415
887.42 (4)
73058 (4)
71868 (4)
70499 3)
65.94
0.000"**
874.29 (4)
747.96 (4)
209959.0
0,000
833.52 (4)
694.20 (3)
2312655
0,000

Family and friends

774.03(3)
822.71(3)
156875.50
0093
729.00 2)
77868 (2)
820.10(2)
858.81(2)
20.42
0.000"*
743.65 (2)
79727 2)
231688.0
0.024*
74277 2)
853.04 2)
240445.0
0,000
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Variables
Mean ranks (Median)

Gender® Females
Males
u
Signif.
Age group®  18-24 yrs. old
25-34 yrs. old
35-44 yrs. old
+45 yrs. old
H@)
Signif.
Education®  Primary to high school
University degree
u
Signif.
Gitizenship?  UAE
Non-UAE
u
Signif.
aMann-Whitney test.

bKruskal-Walls test.
“p < 0.05, **p < 0.01, ***p < 0.001.

N

1,325
260

345
389
243

452
1,133

1,023
562

Newspapers

760.50 (1)
845.47 (2)
146759.00
0000
661.59 (1)
730,89 (1)
875.822)
964.04 (2)
12804
0000
672.54 (1)
814.86 (1)
198666.5
0000
683.61 (1)
937.57 (2)
184996.0
0000

v

783.50 (3)
77128(3)
164551.00
0068
737.66 (2)
731.59 (2)
826.43 (3)
891.20 (3)
29.79
0.000"**
74624 (2)
795.37 (3)
231629.0
0.045*
767.11 3)
807.61 (3)
264954.0
0078

Radio

770.71 (1)
790.92 (1)
158906.00
0043"
695.27 (1)
75127 (1)
844.48 (1)
894.31 (1)
65.01
0,000
711.41(1)
798.88 (1)
216000.0
0000
729.21 (1)
854.74 (1)
230049.5
0000

Websites

786.36 (4)
781.14 (4)
168644.00
084
777.50 (4)
793.85 (4)
806.50 (4)
760.02 (4)
242
0.491
75851(4)
796.18(4)
238301.0
0093
787.08 (4)
782.63 (4)
280744.5
0833

Social media

805.08 (4)
706.78 (4)
148987.50
0,000
900,54 (4)
784.56 (4)
727.42 (4)
591.86 (3)
12954
0000
905.50 (4)
742.63 (4)
2009265
0,000~
874.93 (4)
632.95 (3)
197370.5
0,000

Personal doctors

778.49 (1)
766.35 (1)
162260.00
0639
690.48 (1)
813.88 (1)
846.90 (1)
828.19 (1)
52.45
0.000"*
699.26 (1)
807.06 (1)
210654.0
0.000*
740.47 (1)
841.22 (1)
240746.0
0.000"*

Other health care
professionals

793.33 (2)
712,16 (2)
149416.00
0006
737.64(2)
81904 2)
802,88 (2)
79381 (2)
9.97
0.019*
700.72 (2)
81147 (2)
211207.5
0000
766.12 (2)
804,84 (2)
2656165
0.088

Government

800.14 (4)
716.70(3)
151088.50
0.004*
860.88 (4)
779.83 (3.5)
738.78(3)
686.47 (3)
37.62
0000
832,32 (4)
768.35(3)
230662.000
0.008"
83185 (4)
70387 (3)
236652.0
0,000

Family and friends

811.62(3)
644.85 (3)
1317960
-
941.67 (4)
722.17(3)
713.15(3)
590,35 (3)
145.48
0000
939.39 (4)
722.93(3)
181125.0
0,000
864.62 (3)
638,66 (3)
200250.0
0,000
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Basic knowledge and concepts
2019

2020

X

P-value
Healthy lifestyles and behaviors
2019

2020

2

P-value
Health skills
2019

2020

X2

P-value
Scientific health concepts
2019

2020

X

P-value

Prevention and control of infectious diseases
2019

2020

X2

P-value

Prevention and treatment of chronic diseases
2019

2020

X2

P-value

Safety and first aid

2019

2020

X2

P-value

Basic medical care
2019

2020

e

P-value

Health information
2019

2020

p

P-value

The bold values means significant differences (o < 0.05).

52.6
40.0
79.475
<0.001

395
46.4
24,659
<0.001

223
36.0
116.972
<0.001

60.9
60.4
0.104
0.747

30.6
433
87.738
<0.001

45.4
27.0
178.807
<0.001

700
7.5
1.388
0.239

37.4
40.0
3.491
0.062

495

488
0.265
0.607

). *Measured as score of the “Chinese Citizens' Health Literacy-Basic Knowledge and Skills (Trial)".

30~44

%

46.0
372
65.876
<0.001

343
404
33.614
<0.001

20.4
342
212163
<0.001

54.1
549
0.602
0.439

279
376
92.225
<0.001

37.4
212
251.927
<0.001

63.0
64.0
0987
0.321

349
36.7
2.872
0.090

432

455
4331
0.037

28.1
213
133.864
<0.001

22.1
239
9.735
0.002

1.9
19.9
278.009
0.002

39.9

38.2

6.692
<0.001

18.0
24.4
136.688
0.002

242
126
461.241
<0.001

445
425
8969
0.003

241

239
0.191
0.662

27.4

283
2130
0.144

60 ~ 69

%

16.4
93
146.835
<0.001

13.4
13.8
0.498
0.481

5.8
89
52.700
<0.001

26.8
246
9.022
0.003

10.6
13.0
20.170
<0.001

16.1
55
368.142
<0.001

293
26.6
13.144
<0.001

163

13.5
9.189
0.002

17.0
16.4
0.887
0349
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15~29° 30 ~ 44> 45 ~ 59° 60 ~ 69¢

OR(95%Cl)  P-value  OR(95%Cl)  P-value  OR(95%Cl)  P-value  OR(95%Cl)  P-value

Year Ref

2019

2020 0842(0.749-0.947)  0.004 0843 (0.767-0.926) <0.001 0.835(0.79-1.182) <0.001 0.570 (0.503-0.645) <0.001
Inhabitation Ref

Utban

Rural 1.883(1217-1571) <0.001 1.282(1.117-1358) <0001 1.096(1017-1.182) 0017 0.944 (0.832-1.071) 0373
Educational level Ref

Low

Medium 2576(1665-3.986) <0.001 2578(2.245-2961) <0.001 2701 (2507-2.911) <0.001 2.122(1.889-2.383) <0.001
High 5906(3.796-9.189) <0.001 5341(4.532-694) <0.001 7.465(6.453-8.635) <0.001 50698 (4.169-7.786) <0.001
Household per capita Ref

income

Low

Medium 1238(1.083-1.484) 0021  1.182(1.015-1378) 0082  1.827 (1.200-1468) <0.001 1224 (1.064-1.408) 0.005
High 1.385 (1.157-1.658)  <0.001 1.401(1.204-1631) <0.001 1.609 (1.447-1.790) <0.001 1.538 (1.317-1.797) <0.001
Chronic disease Ref

No

Yes 0669(0.379-1.183)  0.167  1007(0.814-1.246) 0948 0951 (0.873-1.036) 0249 0935 (0.837-1.044) 0078

aOmnibus Tests of model coefficients:x? = 253.823, P < 0.001; Hosmer-Lemeshow Text: x2 = 17.048, P < 0.05; Predicted percentage correct = 62.4%; Method: Input; n = 5,247,
allthe respondeents were included.

2Omnibus Tests of model coefficients: x2 = 585.881, P < 0.001; Hosmer-Lemeshow Text: x2 = 9.106, P > 0.05; Predicted percentage correct = 66.6%; Method: Input; n = 9,336,
all the respondents were inclucied.

Omnibus Tests of model coefficients: x? = 1445.474, P < 0.001; Hosmer-Lemeshow Text: x? = 4.100, P > 0.05; Predicted percentage correct = 80.5%; Method: Input; n = 2,3781,
all the respondents were included.
9Omnibus Tests of model coefficients:
all the respondeents were included.
The bold values means significant differences (o < 0.05). “Measured as score of the “Chinese Citizens’ Health Literacy-Basic Knowledge and Skills (Trial)'".

=438.791, P < 0.001; Hosmer-Lemeshow Text: x? = 6.480, P > 0.05; Predicted percentage correct = 90.4%; Method: Input; n = 16,342,
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Survey year
2019

2020

2

P-value
Inhabitation
Urban

Rural

2

P-value
Educational level
Low

Medium

High

2

P-value

Household per capita income
Low

Medium

High

2

P-value

Chronic disease

No

Yes

2

P-value

Total score possession rate

1 (%) refers to the absolute number and percentage of persons having HL (score >80).

15~ 29
n (%)

1,286 (40.2)
760 (37.1)
4914
0.027

843 (39.0)
1,203 (39.0)
0,002
0962

25(16.1)
985 (32.3)
1,036 (50.8)
210.567
<0.001

249 (32.9)
743 (37.7)
1,054 (41.8)
21,548
<0.001

2,029 (39.2)
17 (26.2)
4561
0033
2,046 (39.0)

30~44
n (%)

2,166 (35.1)
1,046 (33.0)
4.150
0.042

1,431(37.2)

1,781 (32.4)
22917
<0.001

308 (16.6)

1,852 (34.1)

1,052 (51.4)
521.288
<0.001

308 (26.3)

1,031 (29.6)

1,873 (40.0)
1337
<0.001

3,074 (34.6)
138 (30.0)
4.159
0.041
3,212 (34.4)

45~ 59
n (%)

3,096 (20.3)
1584 (18.6)
10.536
0.001

1,262 (23.1)
3,118(18.9)
69.421
<0.001

1,213 (10.8)
2,966 (25.6)
501 (50.4)
1389.878
<0.001

507 (13.3)

1,967 (17.8)

2,006 (25.9)
341699
<0.001

3,831 (20.1)
849 (18.0)
10.771
0.001
4,680 (19.7)

The bold values means significant differences (o < 0.05).

60 ~ 69
n (%)

1,208 (10.9)
363(6.9)
64.845
<0.001

566 (12.8)
1,005 8.4)
70.305
<0.001

813(7.1)
687 (14.9)
71(34.5)
382.358
<0.001

333(7.1)
623(8.7)

615 (13.8)
129.724
<0.001

1,015 (9.8)
556 (9.3)
0787
0375
1,571 (9.6)
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Social norms

—1.01

Direct effect 0.00
0.70

~1.01

Indirect effect 0.00

0.70

Effect

-0.06
-0.03
-002
-0.04
-0.01

001

SE

001
0.01
001
0.01
0.01
0.01

LLcl

-0.08
-0.05
-0.04
-0.06
-0.03
-0.01

uLct

—-0.04

-0.02
0.02

-0.01
0.001
0.01
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Moderation path

Jinan (N = 308) Hangzhou (N = 302) Wuhan (N = 286)
Coefficients SE SNinterval  Coefficients SE SNinterval  Coefficients SE SN interval
0B—> MA 001 001 NULL 010" 001 <6.14 008" 002 <5.69
0B SB 0.001 0001 NULL 009 002 <661 005" 001 <490
MA— SB ~0.00 001 ALL 0.006 0.02 NULL ~0.04* 002 AL

*p < 0,001, *'p < 0.01, "p < 0.05. Coeffcient is the regression coefficient of the interaction between the independent variable of the corresponding path and SN. SN interval s the
value range of SN when the corresponding path coefficient is significant at the 0.05 level.
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Variables

Constant
oB

MA

SN
OBxSN
MAxSN
City (©)
0BxC
SNxC
MAxC
OBxSNxC
MAXSNxC
Model

Bootstrap N

M; (dependent variable: message acceptance)

Coefficients

-0.03

057"
0.06"*

-0.07"
-0.01
-0.147*

0.03*

SE

0.02
0.01

0.03
0.01

0.03
0.02
0.03

0.01

R
051

‘p < 0.01, *p < 0.05.

t:

-1.39
-1.26

2200
6.77

-251

—-0.41

-5.58

237

MSE
0.44

LLel

-0.08
-0.05

0.52
0.04

-0.13

-0.04

-0.23

0.01

£
133.48

uLcl

0.01
001

0.62
0.08

-0.02
0.08
-0.11

0.05

0.000

Mj (dependent variable: self-protection behavior)

Coefficients

0.04*
—-0.02"
033"
017+
0.04*
—-0.06"*
—0.11*
0.01
-0.05
0.03
0.02**
0.03*
R
0.86

SE

0.02
001
0.02
002
0.01
002
0.02
0.01
0.03
0.03
0.01
0.01
I
0.74

t

2.18
—2.49
13.39
7.61
5.23
-6.98
-5.31
1.36
-1.75
0.89
2.77
2.96
MSE
0.17

LLel

004
-0.04
028
0.12
002
-0.07
-015
~001
-003
-0.10
001
001
F

23420

uLcl

007
-001
037
021
005
-0.04
-007
004
008
001
004
005
p
0.000
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Social norms Jinan Hangzhou Wuhan

Effect SE LLcl uLecl Effect SE LLel uLcl Effect SE LLCI uLel

-1.01 —0.06"* 0.01 -0.08 -0.02 —0.06** 0.01 -0.08 —0.04 -0.07*** 0.01 -0.09 -0.04

0.00 -0.08" 0.01 -0.06 -0.01 -0.02* 0.01 -0.04 -0.01 -0.01 0.01 -0.04 0.01

0.70 -0.02 0.01 -0.05 0.01 0.003 0.01 -0.02 0.02 0.03 0.02 -0.01 0.06
*p < 0.001, **p < 0.01, *p < 0.05.
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Variables

Sex
Male
Female
Education
Less than a bachelor's degree
Bachelor's degree and above
Occupation
Healthcare workers
Non-healthcare workers
Total

128
158

196

20

266
286

‘Wuhan

%

44.76
55.24

31.47
68.53

6.99
93.01
31.92

153
149

73
229

22
280
302

Hangzhou

%

50.66
49.34

2417
75.83

7.28
2.72
33.71

157
151

93
215

19
289
308

Jinan

%

51.31
48.69

30.19
69.81

6.17
93.83
3437

438
458

256
640

61
835
896

Pooled sample

%

48.88
51.12

28.57
71.43

6.81
93.19
100
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Variables

Optimistic bias (OB)
Message acceptance (MA)
Social norms (SN)
Self-protection behavior (SB)
Marker variable

N =896, *p <0.01

M

1.04
6.45
6.30
6.53
4.94

SD

1.68
0.95
1.01
0.80
1.81

oB

—-0.18"
—0.16"
-0.24"
-0.002

MA

0.68"
0.79"
0.06

SN

071"

0.06

sB

0.02
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Variables

Constant
oB

MA

SN
OBxSN
MAxSN
Model

Bootstrap N

My (dependent variable: message acceptance)

Coefficients

0.01
-0.04*

0.50"*
0.05*

SE

0.02
0.01

0.02
0.01

R?
0.49

t

054
—2.40

24.44
6.00

MSE
0.46

LLel

-0.03
-0.06

0.64
0.04

F
287.62

‘p < 0.01, *p < 0.05.

uLct

0.06
-0.01

0.63
0.07

0.000

M; (dependent variable: self-protection behavior)

Coefficients

005"
-0.08"**
0.36"
0.19"*
0.02"**
-0.07**
R
0.85

SE

0.01
0.01
0.02
0.02
0.01
0.01
R
073

t

311
-3.79
15.67
9.54
3.42
-8.12
MSE
0.17

LLel

0.02
~005
031
0.15
0.01
-008
F

480.67

uLct

007

-002
0.40
023
003

-005

p

0,000
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Question

Perceived
self-efficacy®

Level of worry about:"
Coronavirus/COVID-19
Losing a loved one
Health system overload
Becoming unemployed
Anew lockdown
Inabilty to pay the bills

Work and family
coniliation problems

Own physical and
mental health

Going outside

People that does not
wear face masks

Closure of schools or
educative centers

Family arguments
Perceived speed of
propagation®
Depression®

Round 1

318 (31%)

662 (64%)
873 (85%)
838 (81%)

754 (73%)
543 (53%)
488 (47%)
600 (58%)

360 (35%)
827 (80%)

532 (52%)

337 (33%)
741 (72%)

366 (35%)

Round 2

224 (21%)

625 (59%)

875 (83%)
556 (53%)
746 (71%)
632 (60%)
601 (57%)

621 (59%)

451 (43%)
845 (80%)

608 (58%)

422 (40%)
815 (77%)

391 (37%)

Round 3

244 (24%)

601 (59%)
944 (93%)
923 (91%)
509 (50%)
682 (67%)
593 (68%)
552 (54%)

679 (67%)

335 (33%)
867 (85%)

514 (50%)

368 (36%)
802 (79%)

424 (42%)

P

0.087

0.068
<0.001
<0.001

0.328

0.013

0.030

0.024

0.001

0578
0.007

0518

0.403
0.001

0.044

#Frequency and percentage of answers “easy” and ‘very easy” to the question: “Currently,

being able to avoid getting infected with the coronavirus/COVID-19

bFrequency and percentage of answers “worried” and “very worried.”

Frequency and percentage of answers ‘it is spreacing fest.”

9Frequency and percentage of answers ‘makes me feel depressed.”
*Chi-square test for comparing the first and last available rounds.
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bv v

Support for control - Cessation intention
measures Subjective norms (peer)
Subjective norms (family)
Perceived susceptibiity
Perceived severity
Perceived benefits
Perceived barriers
Internal GTA
Seff-efficacy
Smoking addiction
Bad vs. mixed
Good vs. mixed
Control vs. mixed
Cessation Subjective norms (peer)
intention Subjective norms (family)
Perceived susceptibiity
Perceived severity
Perceived benefits
Perceived barriers
Internal CTA
Seffefficacy
Smoking addiction
Bad vs. mixed
Good vs. mixed
Control vs. mixed

*p < 0.05; *p < 0.01; ***p < 0.001.

Estimate

0.302**
0.083
-0.038
0.059
0.206**
-0012
0.031
-0.011
0.038
-0.033
0.046
—0.044
0.062
0.048
—0.044
0.068
0.166""
-0.112
0.049
0.066
0.328"*
—0.086"
0.063
—0.091"
0.012

Std. Error

0.040
0.036
0.036
0.044
0.043
0.040
0043
0.038
0.043
0.043
0.041
0.042
0.039
0.040
0.040
0.042
0.041
0.039
0.042
0.043
0.039
0.043
0.041
0.039
0.038

Est./Std.

7.496
1.458
-1.059
1.335
4761
-0.296
0.717
-0.277
0.883
-0.767
1.110
-1.048
1318
1211
-1.117
1.634
4.100
—2.839
1.180
1.551
8.429
—2.000
1.308
—2.356
0312
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Supportctl Cessation int

Support ctl
Cessationint  0.386
Gender —0.044
Age 0.024
Edu -003
Income 0058
noms_peer 005
nomms_family  ~0041
Susceptibilty 0196
Severity 0302
Benefits —0.034
Barriers 0.003
In CTA 0.094
efficacy 0.174
Addiction —0.085
Bad 0078
Good ~0.114
Control 0.063

0.058
-0.08
0.03
—0.017
—-0.032
—-0.036
0.146
0.226
-0.17
—-0.067
0.125
0.394
—-0.181
0.069
-0.119
0.029

Gender

-0.026
0.046
0.024

-0.278
0.357
0.008
0.046
-0.01
-0.05
0.065
0.007
-0.07

-0.088
0.063
0.041

Age

-0.079
0.199
0.067
0.034
0.061
0.062
0.02
0.058
0.147
-0.118
0.076
0
0.01
0.037

Edu

0.259
-0.074
0.004
-0.067
0.033
0.068
0.06
—0.047
0.112
—0.074
0.021
0.006
—0.034

Income norms_peer norms_family Susceptibility Severity Benefits Barriers InCTA efficacy Addiction Bad  Good

0.05
0.089
—0.008
0.031
0.093
0.123
—0.009
—0.049
0.1
—0.043
—0.078
0.056

0.045
o111
0.019
0177
0.242
0.101
—-0.196
0.253
0.143
—0.062
0.005

0.028
0.054
0.066
0.103
0111
—-0.027
0.126
-0.014
0.042
-0.008

0474
0.0956
0.129
0.376
-0.018
0.224
0.019
-0.014
-0.027

0.114
0.022
0.195
0.097
0.026
0.0156
0.013
0.011

0.306
-0.048
-0.253

0.227

0.049
—-0.001
-0.031

0.261

-0.234  0.02

0422 0267 -0.405

0.023 0083 -0.059 0.062

0.026 -0.015 -0.006 -0.009 -0.4

0.007 -0.028 0.012 0.002 -0.258 -0.258
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Factor label Item label Intercept estimate Std. Err

Attitudes reminders Q81 4.478 0075
Qa1 4.398 0.082
Q82 4373 0074
Q9.2 4.338 0.083
Qo6 4.207 0.084
Attitudes opportunities Q8.3 5.704 0.034
e k] 5.732 0.037
Attitudes emails Q8 4 5.159 0.060

Q9.4 5.325 0.057
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Factor
label

Risk severity

Risk susceptibility

Attitudes IPC behaviours

Institutional trust

Attitudes reminders

Attitudes opportunities

Attitudes emails

Perceived behavioral control

Item
label

[echl
@2
@34
3.3
3.6
Q41
Q51
Q42
Q52
Q43
5.3
Q44
Q5.4
Q45
(o1
Q46
56
a7t
Q7.2
Q73
Q7_4
[e:K]
Qo1
2
@9 2
8.6
Q6
83
Q93
s
Q5
Q8.4
Q94
Q10_2
Q10_4
Q10.6
Q108
Q10_10
Qio_12
Qio_t1
Q103
Q106
Qi0_7
Q109
Qi1o_11

Factor
estimate

1.000
1.331
1.262
1.000
1137
1.000
1.212
1.059
0.976
1.610
1.591
0.503
0.516
1.690
1.648
1.327
1.241
1.000
0.903
0.693
0.803
1.000
1.229
1117
1.224
0.769
1.079
1.000
1.137
1.180
1.329
1.000
0.787
1.000
1.138
1.211
1.728
1.676
1.764
0.121
0.055
0.049
0.083
0.148
0.189

Factor loadings of the items included in the baseline model.
items excluded from further analysis due to low factor loadings round 1.
bitems excluded from further analysis due to low factor loadings round 2.

Std. Err

0.198
0.151

0373

0.196
0.153
0.190
0.264
0310
0.185
0.167
0.406
0379
0.189
0.199

0.040
0.095
0.089

0.088
0.093
0.132
0.091
0.133

0.093
0.246
0.233

0.106

0.146
0.133
0.235
0.196
0237
0.119
0.129
0.038
0.106
0.073
0.148

Std.
loading

0.732
0.653
0.712
0.795
0.896
0.397%
0.659
0.620°
0.741

0.673
0.782
0.568%
06722
0.638
0.698
0.527%
0.676
0.871

0.891

0.806
0.799
0.687
0.778
0.779
0.763
0.546*
0.669
0.798
0.855
0.643*
0.655°
0.787
0.684
0.656
0727
0.717
0.795
0811

0.862
0.0772
0.033*
0.063%
0.040°
0.1352
0.098*
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Social norms

-1.01
0.00
0.70

Effect

-0.02
-0.01
0.004

uLct

0.03
0.01
0.02

Effect

-0.03
-0.01
001

Hangzhou
SE LLcl
0.01 -0.05
0.01 -0.02
0.01 —001

uLclt

-0.01
0.01
0.02

Effect

-0.04
-0.01
001

Wuhan

SE Lel
0.02 -0.07
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Variable(s)

Sex of respondent
Female
Male

Age of respondent
18-24
25-34
35-44
45+

Frequency of face mask wearing
inside public spaces

Never
Sometimes
Aways
Frequency of face mask wearing
outside public spaces
Never
Sometimes
Aways
Total (%)
Total (N)

p < 0.05.

No (%) Yes (%)

6.5
7.0

1.1
59
5.0
59

37.8
3.0
5.0

50.9

1.3
28
6.7
70

93.5
93.0

889
94.1
95.0
94.1

622
97.1
95.0

491
88.7
972
933
972

Chi-square
(P-value)

0.131(0.717)

7.973 (0,047

151.868 (0.000)"

196.087 (0.000)"





OPS/images/fpubh-09-675734/fpubh-09-675734-t002.jpg
Variable(s)

Sex of respondent
Female
Male
Age of respondent
18-24
25-34
35-44
45+
Frequency of face mask wearing
inside public spaces
Never
Sometimes
Atways
Frequency of face mask wearing
outside public spaces
Never
Sometimes
Always
Total (%)
Total (N)

p < 0.065.

No (%) Yes (%)

6.5
78

9.1
6.3
8.0
4.7

495
4.2
17

56.9
100
3.1
72
75

93.5
92.2

90.9
93.7
92.1
95.4

50.6
95.8
98.3

431
90.0
96.9
928
972

Chi-square
(P-value)

0.666 (0.414)

2793 (0.425)

268.0.42 (0.000)"

237.493 (0.000)"
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Variable(s) Number Percent

Sex of respondent

Female 559 533
Male 489 467
Age of respondent
18-24 209 200
2534 509 486
3544 243 232
45+ 86 82
Frequency of face mask wearing inside public spaces
Never 91 86
Sometimes 547 523
Always 407 390
Frequency of face mask wearing outside public spaces
Never 58 55
Sometimes 171 163
Aways 819 782

Total 1,054 100
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Latent variables
Self-regulation
Healthy habits

Overall QOL and health
Mental health

Observed variables

Goal setting (SSRQ-G)
Impulse control (SSRQ-I)
FANTASTIC
WHOQOL-BREF-O
BSI-GSI

PSS

No of items

14
15
30
2
18
10

M + SD

55.18 + 6.24
56.15 + 8.33
89.49 +£12.18
7.97 £1.24
16.25 £ 13.40
17.30 £ 7.44

Cronbach’s o

0.78
0.82
0.77
0.54
0.94
0.88

SSRQ_G, Short Self-Regulation Questionnaire — Goal Setting; SSRQ_I, Short Self-Regulation Questionnaire — Impulse Control; FANTASTIC, Fantastic Lifestyle Assessment;
WHOQOL-BREF-O, World Health Organization Quality of Life — Brief version — Overall QOL and health;, BSI-GSI, Brief Symptom Inventory — Global Severity Index; PSS,

Perceived Stress Scale.
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Variable n

1. SSRQ_G 150
2. SSRQ_I

3. Healthy habits (FANTASTIC)

4. Overall QOL and health (WHOQOL-BREF-0)

5. Mental health (BSI_GSI)

6. Mental health (PSS)

0.698™*

0.485"*

0.257*
—0.375"*
—0.383"*

0.387*
0.266™
—0.460"*
—0.424*

0.416™
~0.599""*
~0.520"

—0.359"*
—0.202*

0.690"**

SSRQ_G, Short Self-Regulation Questionnaire — Goal Setting; SSRQ_I, Short Self-Regulation Questionnaire — Impulse Control; FANTASTIC, Fantastic Lifestyle Assessment;
WHOQOL-BREF-O, World Health Organization Quality of Life — Brief version — Overall QOL and health;, BSI-GSI, Brief Symptom Inventory — Global Severity Index; PSS,

Perceived Stress Scale. *p < 0.05, *p < 0.01, **p < 0.001.
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Gender (Female/Male)
Age (Years)

Education

Middle school

High school
>College
Occupation
Professor
Researcher
Student

Health professional
Other

Unemployed
Financial status
Very uncomfortable
Uncomfortable
Sufficient
Comfortable

Very comfortable

| prefer not to answer

Self/household SARS-CoV-2
infection

Self

Household
Confinement

Weeks of confinement

Working status during
confinement

Regular

Partial-time

Student -online classes-
Home Working

Lay-off

Unemployed

Range

18-68
18-29
30-39
40-49
50-59
60-68
Mean £+ SD
Median

Mean £+ SD

n (%)

118 (78.67)/ 32 (21.33)

150 (100)
67 (44.67)
37 (24.67)
23 (15.33)
17 (11.33)
6 (4.00)
33.57 + 12.71
31.00

2(1.33)
31 (20.67)
117 (78.00)

28 (18.67)
20 (13.33)
54 (36.00)
17 (11.33)
28 (18.67)
2(1.33)

(2.00)

3.33)
69 (46.00)
61 (40.67)
11 (7.33)
1 (0.67)

3
5
9
1

2(1.33)

7 (4.67)
139 (92.67)
8.85 & 4.54

1.39)
5.33)
36.67)
45.33)
1.38)
2.67)

5
6

AN O O 00 N
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Variable

1 Time since discharge (days)

2 Time from onset to
diagnosis (days)

3 Negative effects of
COVID-19 on fife

4 Activity endurance
5 Seff-care abilty

6 Sleep qualty

7 Hospitakinduced panic
8 TMD

9 PTSD

10 Coping style tendency
11 Perceived social support
12 Post-traumatic growth

Mean % SD

21.00 + 10.00
6.41 £ 3.90

3.01 £1.16

3.74 £ 093
4.93 +0.44
3.42 % 1.01
243 £1.17
100.44 + 23.46
43.61 £ 17.01
0.62 + 1.15
61.90 + 16.00
51.68 + 20.12

Range

1~48
1~17

1~5

2~5
1~5
1~5
1~5
60 ~ 190
23 ~111
-1.58~4.76
12~ 84
0~97

TMD, Total Mood Disturbance; PTSD, Post-traumatic Stress Disorder.

*P < 0.05 (two-tailed);

< 0.01 (two-tailed).

0.182*

—0.060

0011
0.008
—0.009
0.019
0.006
0.053
0.082
—0.007
—0.081

—0.066

0057
-0.013
0.196*
-0.126
-0.119
-0.077
-0.121

0.141

0.015

—0.052
-0.111
—0.131
0.448™
0.376"
0.348™
0.226*
—0.206"
—0.098

0.094
0.619*"
—-0.087

—-0.367""

—0.300"

-0.210"
0.057
0.009

0.036
-0.079
0.025
—-0.050
-0.061
0.012
-0.027

—0.227**
—-0.461"
—0.504**
-0.150
0.185"
0.074

7 8
0578 -
0.606** 0.789*

0.290" 0.443"
-0.174*  -0.331"
-0.008  -0.278"

0.336™
—0.262"
0.083

-0.338"
-0.365"

1

0.400*
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Variables B SE B t P

Block 1
™D -044 010 054  -455 <0001
PTSD 073 0143 064 580 <0001
Coping style 624 136 036 459 <0001
tendency

Perceived social 029 010 0225 280  <0.001
support

Adjusted R? = 0.42, F = 23.42, P < 0.001

Block 2

Self-esteem 253 040 048 627 <0001
Anger ~091 039 -023 232 0.022
PTSD 0.46 0.1 0.41 419 <0.001
Coping style 463 1.34 027 345 0.001
tendency

Perceived social 027 009 021 297 0.004
support

Time from onset 076 083 015  -229 0.020
to diagnosis

Adjusted R? = 0.50, F = 21.41, P < 0.001

TMD, Total Mood Disturbance; PTSD, Post-traumatic Stress Disorder; B, unstandardized
coefficients; SE, standard error; B, standardized coefficients.
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Front page version n (%)

Option 1 (existing version) 5(8%)
Option2 10 (17%)
Option 3 44 (75%)
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Intervention
page

Protect
yourself1

Protect
yourself

Website
version

3

Source

Stakeholder
meeting: PPI
contributor

Interview: P3

Date
received

01/05/20

12/06/20

Positive
comments

Neutral
comments

Negative comments

The airbome nature of the
virus is unclear - can it only be
picked up from touching
surfaces or can it also be
breathed in through the air?

“I don’t know whether
anti-bac wipes are enough or,
you know, just the ones you
buy, or whether just diluted
bleach is okay, or whether
there's something better that |
should be using.”

Possible Change Reason for  MoScoW
change
Emphasize on this page that Important  Must have

the virus can be breathed in
as well as picked up from
touching contaminated
surfaces, to increase
perceived risk and explain the
rationale for the protective
behaviors, such as
face-coverings.

Add information to explain
how to make a diluted bleach
solution, and how this
compares with antibacterial
spray for effectiveness.

Not changed  Couid have

Implementation stage

The change was discussed
with stakeholders and
clinicians confirmed the virus
can be transmitted via
aerosols. Clearer wording was
agreed for the intervention to
convey this important route of
transmission.

Implemented Version 4.

No change made: Agreed at
stakeholder mesting this was
too specific and detaied for
the general population. The
optional extra session on
Reducing lliness already
includes information about the
type of disinfectant to use.
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Variable

Age (years)®
<30
31~45
46 ~ 60
>60
Gender
Female
Male
Education level
Middle school or below
High school
Gollege degree
Bachelor degree or above
Place of residence
Urban area
Suburban and Rural area
Clinical classification®
Mild
Gommon
Severe and Critical
Unknown
Comorbidity®
None
Yes
Type of infection®
Family cluster
Other cases

N (%)

23(16.2)
61(43.0)
40 (28.2)
16 (11.3)

75 (53.6)
65 (46.4)

23 (16.4)
37 (26.4)
32(22.9)
48 (34.3)

123 (87.9)
17 (12.9)

80(57.1)
30 (21.4)
12 8.6)
16 (11.4)

107 (76.4)
33(23.6)

77 (65.0)
43(45.0)

Post-traumatic growth  F/t

(Mean & SD)

51.30+ 19.15
50.87 + 22.58
54.80 + 15.69
4750 & 22.02

53.67 + 20.04
49.38 = 20.12

54.26 = 18.01
54.92 +17.31
49.47 +24.89
49.42 + 19.67

50.22 +20.37
62.23 = 14.70

50.06 = 19.55
53.03 + 18.39
62.75 + 17.43
46.50 + 24.30

50.82 + 20.90
54.45 +17.33

51,57 £ 17.66
51.81 +£22.91

aThe age range of this sample was 21 ~ 69 years old.
®According to the COVID-19 Diagnosis and Treatment Regimen in China (5th version).

<Comorbidity included obesity, hypertension, diabetes, cancer, cardiovascular disease,
chronic lung disease, chronic Kidney disease, and others.
9The type of infections were categorized as family clusters or other cases. The family
clusters refer to clusters of cases shared in time and location by common exposures
within a family. Other cases refer to the sporadic cases, other types of clusters, and

community transmission.

0.58

1.68

0.77

55

1.84

0.82

0.01

0.628

0.210

0511

0.020

0.142

0.366

0.945
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Variable

Distress

Worry

Task

Emotion

Avoidance

Age group

18 & below
19-22
23-29
30-39
40-49

50 & above

18 & below
19-22
23-29
30-39
40-49

50 & above

18 & below
19-22
23-29
30-39
40-49

50 & above

18 & below
19-22
23-29
30-39
40-49

50 & above

18 & below
19-22
23-29
30-39
40-49

50 & above

114
294
39
60
124
106
114
294
39
60
124
106
114
294
39
60
124
106
114
294
39
60
124
106
114
294
39
60
124
106

17.32
19.02
19.08
16.77
18.97
16.58
49.50
47.62
51.31
47.23
48.77
47.53
60.45
57.46
56.69
54.47
54.98
58.62
52.39
50.67
51.77
49.90
52.48
45.02
51.95
50.63
44.54
51.07
53.53
4851

sp

278
3.46
3.40
.71

7.26
7.41

7.23
856
9.37
7

6.36
9.03
9.30
10.70
10.21
893
894
9.96
10.50
10.83
12.60
9.00
9.25
11.63
10.72
11.26
10.60
6.70
951

1297

5.923

2.475

5.014

7.402

5519

5,731

5,731

5,731

5,731

5,731

sig.

0.000

0.031

0.000

0.000

0.000

2

0.039

0.017

0.033

0.048

0.036





OPS/images/fpsyg-12-682757/fpsyg-12-682757-t006.jpg
Variables

Distress

Wory

Task

Emotion

Avoidance

Married (family in UAE)
Single

Married (family is way)
Married (family in UAE)
Single

Married (family is away)
Married (family in UAE)
Single

Married (family is away)
Married (family in UAE)
Single

Married (family is away)
Married (family in UAE)
Single

Married (family is away)

214
481
42
214
481
42
214
481
42
214
481
42
214
481
42

5.79
5.67
714
46.92
48.53
51.95
66.73
58.166
57.05
48.25
50.91
55.90
50.48
50.33
56.62

sD

3.59

1.85

295

7.67

8.42

5.08

9.76

10.32
7.77

10.3
10.88
10.76
1098
10.80
9.76

2,736

2,736

2,736

2,736

2,736

6.526

7.667

4.337

10.407

6.634

0.002

0.001

0.013

0.000

0.001

0.017

0.020

0.012

0.028

0018





OPS/images/fpsyg-12-682757/fpsyg-12-682757-t005.jpg
Variable

Distress
Wory
Task
Emotion
Avoidance

Male

M

5.41
46.75
56.33
47.63
49.11

sD

331

8.02
9.69
11.00
12.12

Female

5.93
48.83
57.79
51.52
51.34

sD

22
8.10
10.26
10.60
10.32

—2.42
-3.12
-1.76
—4.51
—2.49

df

735
735
735
735
735

P

0.020
0.002

0.08
0.000
0.013

Cohen’s d

0.258
0.185
0.146
0.369
0.198
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Questions n %

1. Worry about own health vs. worry about health of their loved ones

Own health 136 185
Health of loved ones 601 81.5
2. Behavior and health changes

Change in eating patterns 66 225
Difficulty sleeping 144 195
Difficulty concentrating 133 185
Worsening chronic physical health problem 135 183
Worsening mental health 87 11.8
Other problems 72 9.8
3. Increased use of substances

Alcohol %2 125
Tobacco 9% 13
Cofee 189 256
Other drugs 65 88
No changes 136 18.9

Not applicable 156 222
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Variables Marital status

Married  Single Married but away
from family
GHQ-12 n % n % n %
No risk of 91 425 200 416 14 333
psychiatric problerms.
Mild risk of 123 575 281 584 28 66.7

psychiatric problems
Penn State Worry Questionnaire

Low worry 166 77.6 318 661 16 38.1

High worry 48 224 163 389 26 619

*Mild risk of psychiatric problems = Scored 6/12 on GHQ-12. %2 (2, N = 737) = 1.244,
p=0537.
“The cutoff point for worry is 53/80. x2 (2, N = 737) = 26.98, p = 0.00).





OPS/images/fpubh-09-678926/fpubh-09-678926-t005.jpg
Question Round 1 Round 2 Round 3 -

Probability of getting = 277 (26%)  263(26%)  1.000
infected?

Probability of getting infected in:*

Public transport 679(66%)  715(68%)  732(72%) 0015
Crowded open spaces - 549(50%)  452(44%) 0012
Meetings with family 524(51%)  560(54%)  598(59%)  0.007
and friends

Healthcare centers 600(58%)  536(51%)  455(45%)  <0.001
On-site work 495 (48%) 569 (54%) 444 (44%) 0219
Education centers - 512(48%)  362(36%) 0001
Crowded closed - 796(75%)  824(81%) 0003
spaces

Perceived COVID-19 448 (43%)  414(39%)  362(36%) 0043
severity if infected®

*Frequency and percentage of answers “likely” and *very liely.”
bFrequency and percentage of answers “severe” and “very severe.”
*Chi-square test comparing the first and last available rounds.





OPS/images/fpsyg-12-682757/fpsyg-12-682757-t002.jpg
Variables Category

Faculty members. Staff Students
GHQ-12 N % n % n %
No risk of psychiatric 86 426 42 477 177 396
problems

Mid isk of psychiatric 116 57.4 46 523 270 604
problems

Penn-State Worry

Low worry 134 663 66 750 300 67.1
High worry 68 387 22 250 147 829

*Mild risk of psychiatric problems = Scored 6/12 on GHQ-12. 2 (2, N = 737) = 2.17,
p=0.339.
*The cutoff point for worry is 53/80. x2 (2, N = 737) = 2.39, p

303.
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Variable

Gender

Marital status

Age Group

n=737.

Male
Female
Married
Single

Married
(family is away)

18<
19-22
23-29
30-39
40-49
50>

Students
"%
42 9.4
405 90.6
18 4
20 9%
o o
14 255
204 658
39 87
o o
o o
0 o

Faculty
n %
132 563
70 847
148 733
18 89
36 178
0 o
0 o
0 0
12 59
92 455
98 485

Staff

n

28
60
48
34
6

48
32
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Variable

Sex

Age groups

Education level

Employment

Type of work*

Categories

Women
Men

18-29 years

30-44 years

45-60 years

61 years or more
Incomplete primary or less
Primary

Secondary

University

Working

Student

Homemaker
Retirec/pensioner
Long-term unemployed
Unemployed o ERTE
With high risk of contagion
With moderate risk of contagion
No risk

Telework

Healthcare staff

514
519
166
309
344
214
17
234
318
464
584
70
78
154
91
56
124
245
17
98

Round 1
(n=1,033)

%

498
50.2
16.1
299
333
20.7
16
226
30.8
44.9
56.5
6.8
76
149
88
55
N2
42.0
20.0
16.8

533
524
180
310
365
212
31
252
326
448
577
85
90
163
88
54
132
282
69
94

Round 2
(n=1,058)

ERTE: Spanish Temporary Employment Regulation due to COVID-19. In Spanish, “expediente de regulacion temporal de empleo.”

“In round 1, type of work was asked for all, whereas in rounds 2 and 3 it was only asked for those who worked.

50.4
49.6
17.0
293
33.6
20.1
3.0
238
30.8
42.4
54.6
8.0
85
15.4
83
5.1
125
26.7
65
89

177

336
204
31
240
308
439
577
41
32
186
100
82
101
282
69
102
23

Round 3
(n=1,018)
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March 19th May 2nd Mayv4dth  June 10th

I o] Ist evaluation 2nd evaluation (3 months later) 3rd evaluation (1 vear later)
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» = Qualtrics survev:

-~ > s . . .

~ h Socio-demographic and confinement information

= o= . _ _

St S 2 Short Self-Regulation Questionnaire (SSRQ)

B y - § WHOQOL-BREF: WHO Quality of Life

= 20 FANTASTI(

v = |

- = drief Symptom Inventory (BSI)

R 8 Perceived Stress Scale (PSS)

—

Beg





OPS/images/fpubh-09-678926/fpubh-09-678926-t002.jpg
Question

If 1am close
contact | must
isolate myself.
The flu vaccine is
used to prevent
covid-19.1
Maintaining
physical distance
is an effective
measure.

If 1am in close
contact | must
lead a normal lfe."
The
recommendations
of the authorities
are mandatory.
covip-19
symptoms appear
as soon as you get
infected.”

If I have
symptoms, |
should stay home.
Face masks
should cover
mouth and nose.
Hands must be
washed before
and after using the
face mask.
Coronavirus/COVID-
19 is spread by
drops when
coughing/talking.
People wiho do not
have fever can be
contagious.

The coronavirus is
spread by physical
contact with
someone infected.

The mask must be

removed to cough
or sneeze.”

Round 1

839 (86%)

785 (76%)

975 (94%)

904 (87%)

823 (80%)

932 (90%)

Round 2

767 (73%)

995 (94%)

947 (90%)

830 (78%)

1,000 (95%)

1,017 (96%)

991 (04%)

980 (98%)

803 (76%)

746 (71%)

894 (85%)

Frequency and percentage of correct answers.
*Correct answer is *no.” For questions with no asterisks, correct answer is *yes."

Round 3

987 (97%)

733 (72%)

962 (94%)

936 (92%)

875 (86%)

856 (84%)

995 (98%)

1,006 (99%)

955 (94%)

976 (96%)

938 (92%)

637 (63%)

898 (88%)

‘Chi-square test for comparing the first and last available rounds.

pr

0.665

1.000

0.008

0.002

0.003

<0.001

<0.001

0.043

0.001

<0.001

0471
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Question Round 1 Round 2

Round 3

Agreement with the measures to reduce the spread of the

coronavirus/COVID-19:

They have been 338(38%) 813 (30%)
adequate
They have been - 167 (16%)
excessive

Agreement with the following decisions:

Mandatory use of 822(80%) 848 (80%)
face masks

Opening of 351(34%) 440 (429%)
educative centers

Limits to the 303(38%) 417 (39%)
freedom of

movement

between provinces

Maintaining 202(21%) 256 (24%)
freedom of

movement

between countries

The autonomous 453 (44%)  414.(39%)
communities

continue

determining the

regulations.

The closure of " e
bars and

restaurants

Prohibition of - —
meetings of more

than 6 people

The night curfew - -

278 (27%)

122 (12%)

876 (86%)

532 (52%)

545 (54%)

173 (17%)

429 (429%)

363 (36%)

594 (58%)

639 (63%)

Frequency and percentage of responses “agree” or “completely agree.”
*Chi-square test for comparing the first and last available rounds.

0.109

0.337

0.001

<0.001

<0.001

0317

0.549
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Question

Wearing face masks
according to norms
and recommendations
Ventiiting closed
spaces

Using hydro alcoholic
gel or disinfectants
Washing my hands
often with soap and
water

Avoiding public
transport

Ensuring physical
distance

Avoiding touching my
eyes, nose, and mouth
with unwashed hands
Avoiding socialffamily
events

Disinfecting surfaces

Round 2

947 (90%)

885 (84%)

895 (85%)

894 (85%)

756 (71%)

850 (80%)

739 (70%)

714.(67%)

584 (55%)

Round 3

950 (98%)

889 (87%)

891 (88%)

822 (81%)

773 (76%)

787 (77%)

680 (67%)

662 (65%)

429 (42%)

0.019

0.073

0.064

0.023

0.027

0.139

0.224

0.434

<0.001

Frequency and percentage of answers “almost aways” and “atways.” This section was

not included in round 1.
*Chi-square test.
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Items Loading

Perceived relevance Kalyanaraman and Sundar, 2006 (Cronbach’s o =

T-Value

0.886; CR = 0.888; AVE = 0.615)

PR1: This event is important to me 0.837 53,572
PR2: This event makes sense to me 0900 62.143
PR3: | care about the impact of this incident 0803 63.377
PRa: | can relate this to my experience 0651 57.350
PRS: The result of this event is relevant to me 0.705 57.452
Perceived stigma Pinel and Paulin, 2005 (Cronbach’s e = 0.902; CR = 0.907; AVE = 0.665)
PS1: Our behavior is influenced by prejudice 0716 55.334
PS2: People from other countries will have negative 0935 72.181
thoughts about us even if they don’t express them

PS3: It is difficult for people from other countries to 0916 68.459
treat us equally because of the prejudice that this

produces

PS4: People from other countries will look at us in 0.799 66,642
an unequal way because of the prejudiice that

produces

PS5: People from other countries will be reluctant to 0678 54.753
deal with us because of the prejudice

Anxiety Kay and Loverock, 2008 (Cronbach’s o = 0.886; CR = 0.899; AVE = 0.640)

AX1: When | found out about the incident, | was 0802 59559
upset

AX2: I'm afraid something bad will happen after this 0705 63.456
incident

AX3: When | think of this incident, | feel anxious and 0879 60.452
uneasy

AX4: When | saw or heard the oniine/side dispute 0814 55.466
about the matter, | felt nervous and could not relax

AXS: | worry about the development of this matter 0.791 50.567
Anger Vassilikopoulou et al., 2011 (Cronbach’s o = 0.898; CR = 0.900; AVE = 0.695)

AG1: | was very annoyed at the incident 0829 72.424
AG2: 'm tense about this. (cropped) 0728 69.617
AG3: | want to shout about the incident

AGé4: | feel angry about the incident 0919 71.323
AGS: When | found out about it, | felt angry 0846 65651
Grief Cohen and Hoffner, 2016 (Cronbach’s o = 0.934; CR = 0.936; AVE = 0.785)

GF1:1feel very sad about the incident 0815 60.167
GF2: | feel very depressed about the incident 0877 59.409
GF3: The incident made me sad 0941 60.038
GF4: The incident made me feel very sad 0906 59543
Altruistic tendency Kurzban et al., 2015 (Cronbach’s o = 0.903; CR = 0.906; AVE = 0.707)
AT1: | will not hesitate to help others 0.792 85.681
AT2:1f | had a chance, I'd be happy to help others 0833 103.040
AT3: | will sincerely care about the difficulties of 0912 102.386
others

AT4: 1 wil appeal to people around me to help others 0817 93.267

ATS: After this incident, | was unwiling to help others from the bottom of my heart. (dropped)*

*Reversed scale.

Mean

3.350
3.480
3.720
3.190
3.340

3.470
3.790

3620

3.560

3.120

3.190

3.470

2.990

2,910

3.250

3.730
3.400

3.680
3.430

3.230
3.120
3.170
3.200

3620
3.940
3.860

3.720

sD

1.105
0.991
1.039
0.983
1.029

1.109
0.928

0.936

0.946

1.009

0.947

0.967

0.875

0.927

0.965

0.910
0.865

0913
0.925

0.949
0.931
0.935
0.950

0.747
0.677
0.666

0.705
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Perceived relevance (PR)
Perceived stigma (PS)
Anxiety (AX)

Anger (AG)

Grief (GF)

Altruistic tendency (AT)

SQRT (AVE) is in parentheses. Off-diagonal cells show the correlations between constructs.

PR

0.784
0.365
0.447
0.397
0.272
0.197

PS

0815
0.320
0.418
0.202
0278

0.800
0.533
0.624
0.295

AG

0.834
0.411
0.447

GF

0.886
0.310

AT

0.841
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Effect types

Total effect

Direct effect

Total indirect effect

Indirect effect

PR— AT
PS— AT
PR— AT
PS— AT
PR— AT
PS— AT
PR— AX— AT
PR— AG— AT
PR—> GF— AT
PS— AX— AT
PS— AG— AT
PS— GF— AT

Effect mean

0223
0.102
0.098
-0.022
0.125
0.124
0.000
0.107
0.017
0.001
0.100
0.023

SE

0076
0072
0.073
0.063
0.044
0.047
0.015
0.087
0014
0.0256
0.035
0.014

Lower

0.088
-0.038
—0.035
—0.143

0.058

0.049
—0.034

0.061

0.000
—0.047

0.044

0.004

95% CI

Upper

0.387
0.243
0.255
0.108
0.238
0.233
0.030
0.203
0.059
0.062
0.184
0.064

0.002
0.144
0.150
0.731
0.000
0.001
0.980
0.000
0.057
0.983
0.000
0.019
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Characteristic

Gender

Age (years)

Familarity with the
event

Education level

Visiting abroad

Female

Male

Under 18
18-25
26-30
31-40
41-50
51-60

Quite familiar

Relatively familar
Neutral

Relatively unfamiliar
Unfarniliar

Primary school and below
Junior middle school
Senior middie/Technical
secondary school

Junior college

Bachelor’s degree
Master's degree or above
Yes

No

Number (%)

150 (47.9)
163 (652.1)
103)
257(82.1)
8(2.6)
34(10.9)
12(3.8)
103)
26(8.3)

171 (54.6)
94(30.0)
18(5.8)
4(13)
000
10.3)
196.1)

10@3.2)
210 (67.1)
73(23.3)
54(17.3)
259 (82.7)





