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Objective: The main objectives of this study were to use the effect of information framing (different expressions of the same issue, e.g., positive messages and negative messages) to explore key factors that influence the attitude of and intention of the public toward wearing masks and to understand the internal and external factors of intervention on information framing perception.

Methods: This study performed an online questionnaire survey to explore the influence of demographic characteristics, information framing, social norms, and information credibility on the attitude of the public toward masks and their intention to wear them.

Results: (1) Information framing had a significant impact on the attitudes of people toward masks and their intention to wear them, and the persuasion effect of gain-framed messages was higher than that of loss-framed messages. (2) Gender, income, occupation, educational background, and residence have no significant difference in attitude and intention to wear masks. There was a significant correlation between age and wearing of masks (p = 0.041 < 0.05). (3) Social norms affected people's perception of information framing and their attitude toward wearing masks, but only the impact of loss-framed messages on intention was significant. (4) Information framing affected people's perception of information credibility, which had a positive impact on their intention to wear masks; however, information credibility only had a significant impact on attitude toward wearing masks under the gain-framed messages and played an intermediary role.

Conclusion: The impact of information framing on the attitude of people toward masks and their intention to wear them varies. Individuals involved in the publicity of health information related to this issue should pay attention to the influence of information framing and content on the public wearing masks as a means of enhancing public health awareness.
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INTRODUCTION

As of September 1, 2021, there were 218.59 million confirmed cases of coronavirus disease-2019 (COVID-19), and 4.53 million deaths were caused by the disease. The virus spreads in various ways. Apart from common droplets and contact transmission, aerosol transmission may occur in confined spaces, which poses challenges to our ability to prevent and control the pandemic. Wearing masks is an effective self-protection behavior in the fight against infectious diseases, and it is listed as an important protective measure. The use of masks is also valuable in the control of infectious diseases, especially with respect to avoiding the spread of droplets (1, 2). At present, the literature on wearing masks is mostly focused on determinants of wearing masks and seek to improve the use of masks in order to establish effective intervention measures that help block the epidemic or similar airborne infectious diseases (3).

While focusing on the “Asian Disease Problems”, Kahneman and Tversky first put forward the concept of “information framing”, which asserts that individual risk preference often depends on the expression of the problem (4). “Gain-loss framing”, which emphasizes the benefits of accepting certain health behaviors (gain framing), and losses incurred by rejecting certain health behaviors (loss framing), has become the most widely used type of health behavior information framing. A study asserted that loss framing is more effective in promoting disease detection behaviors, and that gain framing is the best method to use to encourage disease-prevention behaviors (5). This view has aroused widespread debates among scholars, and many argumentation studies on this topic have emerged. Through six experiments, a research study proved that when information is devoted to promoting certain behaviors, gain framing is more convincing, and that when information is used to prevent a certain phenomenon, loss framing is more effective (6). The presentation of information framing offers a new theoretical perspective for information behavior research as well as a new research concept that can be used while exploring the influence of information on behavior-related decisions.

Throughout the COVID-19 pandemic, research has approached the connection between wearing masks and information framing through political, cultural, and ethical lenses. Exploring cultural framing involves assessing if cultural factors affect mask-wearing behaviors (7). Martinelli (8) studied the social cultural, ethical, and political components of wearing masks by investigating how these factors influence public health policies and determining the best ways to account for these factors in health information dissemination. A research study on societal values and mask usage in the context of COVID-19 control in the United States found that mask-wearing is divisive and politicized (9). However, other researchers have demonstrated that when people place a high degree of trust in their governments, which is the case in South Korea and China (10, 11), preventive actions are rarely politicized. Because our investigation was conducted in China, we did not emphasize political factors in our assessment. Steffen (12) studied the influence of information framing on wearing masks during the COVID-19 period and considered the potential influence of political ideology, computing ability of a supervisor, and risk attitude. However, these studies are only based on hypothetical ideas (such as how many people not wearing masks will die and how many lives can be saved by wearing masks) rather than actual experiences. A research study on social pressure, altruism, free-riding, and noncompliance with mask-wearing was conducted, and the results show that promotion of altruism is more likely to increase mask-wearing than social shaming (9). However, no study has discussed how the credibility of a specific content affects the decision-making behavior of people. One of the aims of this study is, thus, to explore the influence of the content credibility of information framing on behavior decision-making. Because of the COVID-19 pandemic, the preventive behavior of people may also be influenced by policies and social relationships. Consequently, the second goal of this study is to consider how social norms affect people's perception of information framing and impact their attitude and intention toward wearing masks.

In summary, this study investigated the health behaviors the public during the COVID-19 pandemic by analyzing mask-wearing behaviors. In doing so, we reveal the internal and external factors of intervention on information framing perception and identify differences in cognition and decision-making caused by the influence that information framing has on the decision-making process of wearing masks. Developing a deeper understanding of how information framing affects the process of health behavior decision-making during the pandemic and determining the role that it plays in the construction of health behavior attitudes and intentions not only improve the research theory of information framing and health behavior but also offer a scientific basis for health behavior intervention programs.



MATERIALS AND METHODS


Investigation Method

Two different questionnaires (loss framing [version A] and gain framing [version B]) were distributed through the online questionnaire platform WJX. All research team members participated in the data collection process, and survey links were distributed through social software such as WeChat and QQ. In addition, participants were also required to share the questionnaire. The participants randomly received a questionnaire, which instructed them to not fill in volume B if they had already completed volume A, so as to eliminate the possibility of cross-filling. The questionnaire was distributed for 2 weeks, from September 3, 2021 to September 17, 2021.

All subjects read the informed consent form before filling out the questionnaire. If they agreed to answer the questions and submit the questionnaire online, it meant that they gave their informed consent. The study obtained ethical approval from the Institutional Review Board of the College of Life Sciences at Central South University (Reference No. 2020-1-44) and followed the guidelines of the Declaration of Helsinki. In order to be included in the study, participants needed to have a certain level of reading comprehension and offer their informed consent and voluntary participation. Individuals who suffered from mental illness or cognitive impairment or who refused to participate in the study were excluded. Before the survey took place, a pilot study was conducted offline on a community of 30 subjects to ensure that participants would not have difficulty reading the framed messages or understanding and answering the questions in the questionnaire. Most participants indicated that information framing was easy to understand, and that the length of the questionnaire was appropriate.

In the end, 445 valid questionnaires were obtained after removing invalid questionnaires. In this study, the Cronbach α coefficient and combination reliability (CR) in Smart PLS 3.0 were used to judge the reliability of this research model, and average variance extracted (AVE) was selected to test convergence validity. The value of Cronbach α coefficient and the combination reliability (CR) of all variables in this study are above 0.7, and the AVE values of all the variables are above 0.5. The above indicates that the reliability of the model scale is good and has good convergence validity, therefore, formal analysis can be conducted.



Information Framing and Wearing Masks

All information involved in this study was designed according to the characteristics of the gain and loss frames based on literature review, resident interviews, and consultations with experts. In addition, to avoid the impact of different amounts of information, the number of words between the two frames was similar and controlled to about 120. Stimulation information is shown in Table 1.


Table 1. Stimulation information used in the questionnaire.
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Model Building

In order to explore the impact of information framing effect on public health behavior during the COVID-19 pandemic, this study considered the external moderating role of social norms and the mediating role of information credibility while constructing a theoretical model (Figure 1). The research includes four types of variables. The independent variable is information framing (IF), the dependent variable is attitude (AT) toward wearing masks and intention (IT), and the intermediary variable is information credibility (IC). Social Norms (SNs) are also included in the model as an external influencing factor. We studied the above variables and put forward relevant assumptions.


[image: Figure 1]
FIGURE 1. Structural equation model of this study.




Research Hypothesis
 
Social Norms

Cialdini and Trost suggest that social norms are usually defined as codes of conduct that differ from laws and regulations and are generally accepted by group members (13). Social norms are rules or standards of behaviors that guide the actions of people and help promote social harmony by constructing expectations on how individuals should act (14). The influence of social norms on health behavior has attracted a significant amount of attention (15–17) and has been studied using different theoretical models, such as planned behavior theory (18) and normative social behavior theory (19). In the context of the COVID-19 pandemic, behavior is related to social norms (20), which are influenced by social values and choices that lead to change in views of people, including opinions of family members, relatives, and friends (21). Nabi found that the cognition of social norms affects the acceptance of information by an individual, and that people tend to accept information that is consistent with their social norms (22). Voisin et al. showed that when the information contained in intervention measures aligns with some social norms, it can effectively promote healthy behaviors (23). On the basis of previous studies, the following assumptions are put forward from the perspective of social norms:

H1: Social norms will affect the perception of information framing by participants.

H2: Social norms will affect the attitudes of the participants toward wearing masks.

H3: Social norms will affect the intention of the participants to wear masks.



Information Credibility

Information credibility is the judgment of an individual on the authenticity of information content, and the perception of information credibility by people further influences judgments that they make (24). When people receive information, they judge its credibility in different ways. Appelman proposed that individuals evaluate the reliability of information content according to its accuracy, authenticity, and credibility (24). Etingen found that there is a relationship between information credibility and behavior (25). Previous studies have also shown that there is a significant correlation between perceived credibility and self-protection behavior (26). A study on environmental protection found that highly credible gain-framed messages can actively shape the attitudes and intentions of people (27). When information appears to have low credibility, the intention of individual behavior decreases (28). The previous studies mentioned above have shown that information credibility does play an intermediary role in the behavior decisions of people. Therefore, this study puts forward the following assumptions:

H4: Information framing will affect the judgment of the participants on the credibility of information.

H5: Information credibility plays an intermediary role between information framing and wearing masks.

H6: Information credibility has a positive impact on the attitude of an individual toward wearing masks.

H7: Information credibility has a positive impact on the intention of an individual to wear masks.



Information Framing, Attitude, and Intention

Researchers usually design corresponding information framing according to different research purposes, and “gain-loss framing” has become the most widely used type of health behavior information framing. According to the research conducted by Tversky, the effect of framing proves that information expressed in the form of gain or loss has different influences on behavior decisions. Health behavior decision-making differs from risk decision-making in that it does not involve examining different alternatives that pose varying levels of risk; instead, individuals choose to accept or reject certain healthy (or unhealthy) behaviors, and “risk” manifests as subjective feelings about possible adverse consequences. Therefore, “gain-loss framing,” which emphasizes the benefits of accepting certain health behaviors (gain framing) and the losses caused by rejecting certain health behaviors (loss framing), has become the most widely used type of health behavior information framing (4).

According to the theory of planned behavior, attitude and intention can measure behavior to a certain extent (18). A study on information framing and consumers showed that if information framing describes the benefits of buying organic food or emphasizes the losses caused by not buying that type of product, then it will significantly affect the attitude of consumers and intention to purchase (29). In research that focuses on the relationship between corporate social responsibility problem and positive influence, problem participation is positively correlated with positive influence and is, therefore, positively correlated with attitude and behavior intention (30). In the field of health behavior, it has been found that intentions of college students to get vaccinated against HPV differ depending on the type of information that they receive (31). In a study on preventing skin cancer among teenagers, information framing influenced the intentions of subjects to wear sunscreen and trousers to prevent skin cancer (32). Therefore, information framing has a certain impact on attitudes of people toward particular behaviors and, thus, affects changes of intention. Van't Riet assessed if customization of intervention information can promote physical activity and if using gain or loss framing to publicize personal privacy produces different effects on information acceptance, attitude, intention, and behavior. The results showed that compared with loss framing, gain framing leads to stronger physical activity intention (33). Therefore, this study puts forward the following assumptions:

H8: Information framing will influence attitudes of the participants toward wearing masks.

H9: Attitudes of the participants toward wearing masks have a positive impact on their intention.

Rothman asserted that loss framing is more convincing in the context of disease detection behavior, and that gain framing is more convincing in situations related to disease prevention (5). This view has sparked a widespread debate among scholars, and many argumentation studies have been conducted on this topic. Through six experiments, Lee proved that when information is devoted to promoting certain behaviors, gain framing is more convincing, and that when information is used to prevent a certain phenomenon, loss framing is more effective (34). During the COVID-19 pandemic, a study showed that when it comes to encouraging the adoption of preventive behaviors, positive information framing usually promotes the desired behavior more efficiently (35). Wearing masks essential to prevent the spread of COVID-19. Therefore, this study puts forward the following assumptions:

H10: The persuasion effect of gain framing on wearing masks is higher than that of loss framing.




Variable Measurement

This study focuses on information framing, attitude, and intention related to wearing masks, influence of social norms, and measurement of information credibility. All these factors were assessed using the Likert 5 scale; the higher the value, the higher the effect of information framing, the more positive the attitude and intention of wearing masks, the greater the influence of social norms and the higher information credibility perceived. Measurements for related factors were all adapted from existing research. Specifically, the measurement for information framing was adapted from the study of Gantiva et al. (36), including three measurement items, such as “I believe that not wearing a mask will increase my risk of COVID-19 infection” in the loss frame and “I believe that wearing a mask will reduce my risk of COVID-19 infection” in the gain frame. The measurement for assessing attitude toward adopting healthy behaviors was adapted from the research of Mir et al. (37), including three items: “In my opinion, wearing a mask is an effective measure to prevent the COVID-19 pandemic,” “I will not resist wearing a mask”, and “I think wearing a mask is a necessary behavior”. The measurement for intention to wear masks was adapted from the research of Steffen et al. (12) and included four items that appear in their study: “Based on the above statement about taking preventive measures, I decided to wear masks in public places,” “I would recommend my family and friends to wear masks,” “If the doctor/government suggests, I will strictly abide by the measures of wearing masks”, and “I intend to wear masks because it can block the spread of viruses”. The measurement for social norms was adapted from the research of Mir et al. (37) and included four items that appear in their study: “My family suggested that I should wear a mask,” “My friends and colleagues influenced my decision to wear a mask,” “Important people influenced my decision to wear a mask”, and “The policy of epidemic prevention and control guidelines influenced my decision to wear a mask.” The measurement for information credibility was adapted from the research of Appelman (24) and Sundar (38) and mainly measures the accuracy, authenticity, and reliability of information through items such as “I think the above information is”. In accordance with existing research, this study has six control variables: gender, age, income, occupation, residence, and education level.




RESULTS


Influence of Demographic Characteristics on Wearing Masks

We collected 445 valid questionnaires. The effects of two variables (gender and residence) on wearing masks were tested by independent sample t-test, and the effects of four variables (age, income, occupation, and educational background) on wearing masks were tested by variance (ANOVA).

According to the results shown in Table 2, the compliance of women with wearing masks is higher than that of men (M = 4.32 > M = 4.21), and the compliance of urban residents with wearing masks is higher than that of rural residents (M = 4.29 > M = 4.22). With respect to income, people with highest income have lowest compliance. In addition, the higher the education level of an individual, the lower their compliance with wearing masks. In terms of occupation, the compliance of farmers with wearing masks is lowest. It is worth noting that there is a significant correlation between age and how compliant an individual is with wearing masks (p = 0.041 < 0.05). The older a person is, the more likely they are to be compliant with wearing masks.


Table 2. Influence of demographic characteristics on wearing masks.
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Model Hypothesis Testing

In this study, Smart PLS 3.0 was used to test whether each path hypothesis in the research model is valid, and the results are shown below in Figures 2, 3. The path still existing among variables indicates that the hypothesis on the path was established. Otherwise, the hypothesis was not established, so the path was removed from the research model. As shown in Figures 2, 3, the variables of this research model (information framing [IF], information credibility [IC], attitude [AT], and intention [IT]), and their explained variances are 36.7, 78.5, 70.4, and 86.8%, respectively, under gain framing; the explained variances under loss framing are 34.4, 49.7, 65.9, and 81.1%, respectively.


[image: Figure 2]
FIGURE 2. Research model of hypothesis testing of gain framing. *p < 0.05, **p < 0.01, ***p < 0.001.



[image: Figure 3]
FIGURE 3. Research model of hypothesis testing of loss framing. *p < 0.05, **p < 0.01, ***p < 0.001.


In order to confirm the hypotheses of the model, this study performed bootstrapping in Smart PLS 3.0 to observe numerical changes in each path, and t-test to judge the hypothetical results. If the calculated t-value is larger than 1.96, it means that the hypothesis in this path is valid. The support for each hypothesis is shown below in Table 3.


Table 3. Support of model path hypothesis.

[image: Table 3]


Hypothesis Testing of Social Norms

With gain framing, social norms affected the participants' perception of information framing and their attitudes toward wearing masks. As shown in Figures 2, 3, with β values of 0.606 and 0.358, t-values of 7.315 and 3.11, H1 and H2 were both established. Social norms had no significant influence on intention to wear masks, with β = 0.033 and t-value < 1.96, so H3 was not verified. As shown in Figure 3 and Table 3, social norms under loss framing affected the participants' perception of information framing and their attitude toward masks and intention to wear them, with β values of 0.586, 0.263, and 0.139, respectively, and t-values of 11.571, 3.599, and 2.839, respectively, H1, H2, and H3 were all established.



Hypothesis Testing of Information Credibility

Gain framing affected the participants' perception of the credibility of information and had a positive impact on their attitude and intention to wear masks. As shown in Figure 2 and Table 3, the β values are 0.886, 0.218, and 0.147, respectively, and the t-values are 24.222, 2.23, and 2.212, respectively, so the assumptions laid out in H4, H6, and H7 were all established. As shown in Figure 3 and Table 3, loss framing had a positive impact on information credibility and intention to wear masks, with β values of 0.705 and 0.152 and t-values of 8.479 and 3.276, respectively, meaning that the assumptions of H4 and H7 were established. Information credibility has no significant impact on the attitudes of participants toward wearing masks, with β = 0.077 and t-value < 1.96, so H6 was not verified.



Hypothesis Testing of Information Framing

As shown in Figures 2, 3, the β value of attitude toward wearing masks within gain and loss framing are 0.369 and 0.573, respectively. As shown in Table 3, the t-values are 3.22 and 5.607, respectively, so H8 was established. The attitudes of participants toward wearing masks has a positive impact on their intention, with β values of 0.792 and 0.707, and t-values of 11.571 and 9.907, respectively; therefore, assumption H9 was established.




Test of Information Credibility Intermediary Effect

To evaluate the effect of mediation, we used variance accounted for (VAF). The meaning of VAF value is the proportion of indirect effect to overall effect (direct effect plus indirect effect). When the VAF value is <20%, it means that there is no median effect, while 20% < VAF value <80% indicates that there is a partial mediation effect, and VAF value>80% indicates that there is a complete mediation effect.

In this study, the VAF value under gain framing is 34.3%, which indicates that information credibility plays a partial mediating role in attitude, so H5 was established. Under loss framing, the indirect effect path (IF → IC → AT) is not significant (p = 0.367 > 0.05), and the VAF value is 8.8%, which indicates that information credibility has no mediating effect on attitude; thus, H5 was not verified. The results of the mediation effect test are shown below in Table 4.


Table 4. Intermediary effect test table.
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Persuasion Effect of Information Framing

The information framing involved in this study is divided into the gain-frame and loss-frame groups. As shown in Table 5, the attitude (M = 4.593, SD = 0.0) and intention (M = 4.679, SD = 0.719) of the gain-frame group are slightly lower than the attitude (M = 4.628, SD = 0.659) and intention (M = 4.685, SD = 0.685) of the loss-frame group. Information framing was significantly correlated with the attitude of the participants and their intention to wear masks (p < 0.001). However, the comparison between the mean values of these two framing groups is not obvious.


Table 5. Results of linear regression analysis.
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Through further assessment by linear regression analysis, we found that with respect to attitude toward wearing masks, the absolute value of the standardized beta coefficient of the gain-frame group is equal to that of the loss-frame group (B = 0.779, p < 0.001). With respect to intention to wear masks, the value of the gain-frame group is larger than that of the loss-frame group (B = 0.793 > B = 0.781, p < 0.001). Overall, these results show that the gain-framed message is more effective on persuading people to wear masks, which means that the assumption laid out in H10 was established.




DISCUSSION


Influence of Demographic Characteristics on Wearing Masks

The compliance of women with wearing masks is higher than that of men. The research of Bir research shows that in many situations, such as visiting grocery stores and schools, the proportion of women wearing masks is higher (9). With respect to these gender differences, people believe that women are usually less willing to take risks, so they are more willing to take preventive actions than men (39). A sizable amount of literature has been produced during the COVID-19 pandemic and previous epidemics that focus on compliance with social distancing, hygiene, and quarantine rules, and these studies show that men often have a lower rate of compliance than women (40, 41). However, in the case of receiving COVID-19 vaccination, men are more likely to get vaccinated than women, which may be associated with the fact that men have a higher risk of COVID-19 complications and death (42). In our opinion, another reason for this difference is that wearing a mask is a low-risk protective behavior, but receiving a vaccination carries high risks. If avoiding COVID-19 infection involves taking risks (e.g., possibly incurring side effects from a vaccination), the proportion of female compliance will be lower. Therefore, the reasons underlying the inconsistent results of gender compliance with preventive measures in many studies may be due to a range of factors, such as self-efficacy and risk preference, which are worthy of further exploration.

As for place of residence, urban residents are more compliant with wearing masks than rural residents, which is consistent with the findings of Ferdous et al. (43, 44), and residents living in urban areas also have a more positive attitude toward preventive measures. In terms of income, people with highest level of income have lowest degree of compliance. Those who are seriously worried about the virus (possibly because of potential medical conditions) are more likely to wear masks (12), but people with high incomes have sufficient funds to obtain better medical care, which means that their compliance is lower. Moreover, we found that individuals with higher level of education were less likely to be compliant with wearing masks. This research result goes against findings of previous research (45–47). The possible reason for this might be that most highly educated people (undergraduate and above) in this research sample are students in school. On the basis of closed management in Chinese universities, most students are only active in campus, and the behavior of wearing masks inside campus is less rigid. In terms of occupation, the compliance of farmers with wearing masks is lowest, which might be related to the nature of their job. There is a significant correlation with age (p = 0.041 < 0.05). Older individuals were more likely to comply with wearing masks. This may be because the risks of hospitalization, serious illness, and death caused by COVID-19 increase with age, and the elderly have the highest risk.

In summary, we should improve the compliance with wearing masks among male groups, rural residents, and farmers. We should also adopt preventative measures that encourage younger groups, high-income groups, and highly educated groups to wear masks. The willingness of an individual to wear masks may depend on certain contexts and levels of exposure. For instance, the low compliance of farmers and rural residents may stem from the fact that they are less exposed to people; however, it is still important to remind these types of groups to wear masks when they go out.



Impact of Social Norms

Social norms affected people's perception of information framing and their attitude toward wearing masks under both frames of loss and gain. The assumption posed in H3 had inconsistent verification results under different frames. The reason for this may be that under loss framing, people's negative perception of loss information more strongly influenced their intention than the positive perception of equivalent gain information (48). Syed observed that peer pressure significantly affected the use of masks (49). After the government and public health officials promoted the use of masks, the frequency of mask-wearing in communities increased, especially during the outbreak of the disease (50–52). An explanation for this is that individuals are more tightly bound and tend to prioritize the needs of larger communities in countries that are more collectivistic (53). With respect to the influence of intention, loss framing had a significant effect on wearing a mask. This result is consistent with the study of Burgess et al. (50). Some Japanese people wear masks because they feel pressure from their families, doctors, and schools. When not wearing a mask has adverse effects on individuals (i.e., this behavior affects personal income/employment, etc.), their compliance with wearing masks will improve. When persuading people to wear masks through social relationships or public policies, it is more effective to use negative information (emphasizing the disadvantages of not wearing masks).



Information Credibility and Intermediary Effect

The results show that information framing will lead people to judge the credibility of information and has a positive impact on their intention to wear masks, but the credibility of information has no significant impact on attitudes toward wearing masks under loss framing. The reason for the inconsistency of the H6 test results may be that, regardless of the credibility of information, loss framing heightened the perceived risk of individuals and made them more likely to wear masks.

Under gain framing, information credibility partially mediates attitudes toward wearing masks, but under loss framing, there is no significant correlation between information credibility and attitudes toward wearing masks, which leads to no intermediary effect. Therefore, when spreading persuasion-related information on wearing a mask, if we start with benefits of wearing a mask, we should pay attention to the accuracy and reliability of the information used, which will affect the effect of health communication.

On the whole, gain-loss framing triggers people's perception of information credibility, which has a positive impact on their intention to wear masks. However, only gain framing has a significant positive correlation with attitude of wearing masks. Similarly, under gain framing, the mediating effect of information credibility is valid. When persuading people to wear masks with positive information, people consider the credibility of information more carefully; therefore, we should pay attention to improving the accuracy, reliability, and authenticity of information. For example, speeches of public authorities and government departments can be incorporated into health communication strategies in order to enhance people's perception of the credibility of information and improve their attitude and intention to wear masks.



Impact of Information Framing

The results of this study show that information framing affects the attitudes of people toward masks and their intention to wear them. The persuasion effect of wearing masks in the gain framing group was larger than that in the loss framing group. This result verifies previous studies that demonstrate that positive information has a larger persuasion effect than negative information when it comes to prevention behaviors (36). A study on social pressure, altruism, free-riding, and noncompliance in the context of mask wearing showed that individuals who believe wearing masks protect others were more likely to report that they voluntarily wore them, and perceiving social pressure negatively impacted the probability of voluntary mask-wearing (9). When the message emphasizes the benefits of wearing masks to oneself and others, the persuasion effect will be stronger than emphasizing the disadvantages of not wearing masks. Thus, to encourage people to wear masks, it is more effective to add gainmessages in health information dissemination.

Generally, information framing has an impact on health behaviors, and gain framing is more effective in promoting health prevention behaviors. Moreover, social norms can regulate the attitudes of people toward healthy behaviors, but they may not affect the intention of people to take self-protection measures. The mediating effect of information credibility plays a partial mediating role or does not play a mediating role in different behaviors and frames. The results of this study provide theoretical and practical references for promoting healthy preventive behaviors.



Limitations and Prospects

This study describes the role of information framing in health communication and emphasizes the primary psychological and demographic factors of health behavior decision-making as well as the role that social norms and information credibility have played during the COVID-19 pandemic. However, this research has some shortcomings. In terms of research objects, most of the participants were young and middle-aged. The limitations of the sample may affect the popularity of the research results, so it is necessary to further explore the influence of information framing on the attitudes and intention of adolescents and the elderly to take preventive measures. In terms of research content, this study focuses on how information framing affects the mask-wearing behaviors of people, but in future research, we will compare a range of different types of behaviors, such as wearing masks, getting vaccinated, and maintaining social distance, in order to study the relationship and potential mechanism among these behaviors.




DATA AVAILABILITY STATEMENT

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



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Institutional Review Board of College of Life Sciences, Central South University (Reference No.2020-1-44). Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

LP and DH designed the study. HJ and LP led the investigation and formal analysis, and wrote the first version of the manuscript. YG and DH reviewed and edited the manuscript. DH was responsible for the administration of the project. All authors have read and agreed to the published version of the manuscript.



FUNDING

This research was funded by the National Social Science Fund of China (Grant No: 20BTQ081), Key International Cooperation Projects of Hunan Province of China (Grant No: 2021WK2003), and the Project of Theory, Practice and Popularization of Scientific and Technological Novelty Search by Shenzhen Health Development Research and Data Management Center (Grant No: H202111120250001).



REFERENCES

 1. Furuya H. Risk of transmission of airborne infection during train commute based on mathematical model. Environ Health Prev Med. (2007) 12:78–83. doi: 10.1007/BF02898153

 2. Eastwood K, Durrheim D, Francis JL. d'Espaignet ET, Duncan S, Islam F, Speare R. Knowledge about pandemic influenza and compliance with containment measures among Australians. Bull World Health Organ. (2009) 87:588–94. doi: 10.2471/BLT.08.060772

 3. Sim SW, Moey KSP, Tan NC. The use of facemasks to prevent respiratory infection: a literature review in the context of the Health Belief Model. Singapore Med J. (2014) 55:160–7. doi: 10.11622/smedj.2014037

 4. Tversky A, Kahneman D. The framing of decisions and the psychology of choice. Science (New York, NY). (1981) 211:453–8. doi: 10.1126/science.7455683

 5. Rothman AJ, Salovey P. Shaping perceptions to motivate healthy behavior: the role of message framing. Psychol Bull. (1997) 121:3–19. doi: 10.1037/0033-2909.121.1.3

 6. Lee AY, Aaker JL. Bringing the frame into focus: The influence of regulatory fit on processing fluency and persuasion. J Pers Soc Psychol. (2004) 86:205–18. doi: 10.1037/0022-3514.86.2.205

 7. Kemmelmeier M. Jami WA. Mask wearing as cultural behavior: an investigation across 45 US States during the COVID-19 pandemic. Front Psychol. (2021) 12:648692. doi: 10.3389/fpsyg.2021.648692

 8. Martinelli L, Kopilas V, Vidmar M, Heavin C, Machado H, Todorovic Z, et al. Face masks during the COVID-19 pandemic: a simple protection tool with many meanings. Front Public Health. (2021) 8:606635. doi: 10.3389/fpubh.2020.606635

 9. Bir C, Widmar NO. Social pressure, altruism, free-riding, and non-compliance in mask wearing by U.S. residents in response to COVID-19 pandemic. Social Sci Humanit Open. (2021) 4:100229. doi: 10.1016/j.ssaho.2021.100229

 10. Biasio LR, Bonaccorsi G, Lorini C, Pecorelli S. Assessing COVID-19 vaccine literacy: a preliminary online survey. Hum Vaccines Immunother. (2021) 17:1304–12. doi: 10.1080/21645515.2020.1829315

 11. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, Kimball S, El-Mohandes A. A global survey of potential acceptance of a COVID-19 vaccine. Nat Med. (2021) 27:225+. doi: 10.1038/s41591-020-1124-9

 12. Steffen J, Cheng J. The influence of gain-loss framing and its interaction with political ideology on social distancing and mask wearing compliance during the COVID-19 pandemic. Curr Psychol. (2021). doi: 10.1007/s12144-021-02148-x

 13. Cialdini RB, Trost MR. Social Influence: Social Norms, Conformity and Compliance. New York: McGraw-Hill (1998). 

 14. Chu H, Liu S. Integrating health behavior theories to predict American's intention to receive a COVID-19 vaccine. Patient Educ Couns. (2021) 104:1878–86. doi: 10.1016/j.pec.2021.02.031

 15. Thomas JM, Liu J, Robinson EL, Aveyard P, Herman CP, Higgs S. The effects of liking norms and descriptive norms on vegetable consumption: a randomized experiment. Front Psychol. (2016) 7:442. doi: 10.3389/fpsyg.2016.00442

 16. Dempsey RC, McAlaney J, Bewick BM. A Critical appraisal of the social norms approach as an interventional strategy for health-related behavior and attitude change. Front Psychol. (2018) 9:2180. doi: 10.3389/fpsyg.2018.02180

 17. Hang H, Davies I, Schuring J. Children's conformity to social norms to eat healthy: a developmental perspective. Soc Sci Med. (2020) 244:112666. doi: 10.1016/j.socscimed.2019.112666

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

 19. Rimal RN, Real K. How behaviors are influenced by perceived norms—a test of the theory of normative social behavior. Commun Res. (2005) 32:389–414. doi: 10.1177/0093650205275385 

 20. Maqbool A, Khan NZ. Analyzing barriers for implementation of public health and social measures to prevent the transmission of COVID-19 disease using DEMATEL method. Diabetes Metab Syndr Clin Res Rev. (2020) 14:887–92. doi: 10.1016/j.dsx.2020.06.024

 21. Natalia Mishagina SLES. The Importance of New Social Norms in a COVID-19 Outbreak. (2020). Available from: https://policyoptions.irpp.org/magazines/march-2020/the-importance-of-new-social-norms-in-a-covid-19-outbreak/

 22. Nabi RL. Emotional flow in persuasive health messages. Health Commun. (2015) 30:114–24. doi: 10.1080/10410236.2014.974129

 23. Voisin D, Girandola F, David M, Aim M-A. Self-affirmation and an incongruent drinking norm: alcohol abuse prevention messages targeting young people. Self Identity. (2016) 15:262–82. doi: 10.1080/15298868.2015.1121916 

 24. Appelman A, Sundar SS. Measuring message credibility: construction and validation of an exclusive scale. J Mass Commun Q. (2016) 93:59–79. doi: 10.1177/1077699015606057 

 25. Etingen B, LaVela SL, Miskevics S, Goldstein B. Health information during the H1N1 influenza pandemic: did the amount received influence infection prevention behaviors? J Commun Health. (2013) 38:443–50. doi: 10.1007/s10900-012-9647-8

 26. Freimuth VS, Musa D, Hilyard K, Quinn SC, Kim K. Trust during the early stages of the 2009 H1N1 pandemic. J Health Commun. (2014) 19:321–39. doi: 10.1080/10810730.2013.811323

 27. Kim S-B, Kim D-Y. The effects of message framing and source credibility on green messages in hotels. Cornell Hosp Q. (2014) 55:64–75. doi: 10.1177/1938965513503400 

 28. Grewal D, Gotlieb J, Marmorstein H. Moderating effects of message framing and source credibility on the price-perceived risk relationship. J Consum Res. (1994) 21:145–53. doi: 10.1086/209388 

 29. Shan L, Diao H, Wu L. Influence of the framing effect, anchoring effect, and knowledge on consumers' attitude and purchase intention of organic food. Front Psychol. (2020) 11:2020. doi: 10.3389/fpsyg.2020.02022

 30. Dhanesh GS, Nekmat E. Facts over stories for involved publics: framing effects in CSR messaging and the roles of issue involvement, message elaboration, affect, and skepticism. Manag Comm Q. (2019) 33:7–38. doi: 10.1177/0893318918793941 

 31. Kim J, Nan X. Temporal framing effects differ for narrative versus non-narrative messages: the case of promoting HPV vaccination. Commun Res. (2019) 46:401–17. doi: 10.1177/0093650215626980 

 32. Hwang Y, Cho H, Sands L, Jeong S-H. Effects of gain- and loss-framed messages on the sun safety behavior of adolescents: the moderating role of risk perceptions. J Health Psychol. (2012) 17:929–40. doi: 10.1177/1359105311428536

 33. Van't Riet J, Ruiter RAC, Werrij MQ, De Vries H. Self-efficacy moderates message-framing effects: the case of skin-cancer detection. Psychol Health. (2010) 25:339–49. doi: 10.1080/08870440802530798

 34. Lee-Won RJ, Na K, Coduto KD. The effects of social media virality metrics, message framing, and perceived susceptibility on cancer screening intention: The mediating role of fear. Telemat Inform. (2017) 34:1387–97. doi: 10.1016/j.tele.2017.06.002 

 35. O'Connor DB, Ferguson E, O'Connor RC. Intentions to use hormonal male contraception: the role of message framing, attitudes and stress appraisals. Br J Psychol. (2005) 96:351–69. doi: 10.1348/000712605X49114

 36. Gantiva C, Jimenez-Leal W, Urriago-Rayo J. Framing messages to deal with the COVID-19 crisis: the role of loss/gain frames and content. Front Psychol. (2021) 12:568212. doi: 10.3389/fpsyg.2021.568212

 37. Mir HH, Parveen S, Mullick NH, Nabi S. Using structural equation modeling to predict Indian people's attitudes and intentions towards COVID-19 vaccination. Diabetes Metab Syndr Clin Res Rev. (2021) 15:1017–22. doi: 10.1016/j.dsx.2021.05.006

 38. Sundar SS. Exploring receivers' criteria for perception of print and online news. J Mass Commun Q. (1999) 76:373–86. doi: 10.1177/107769909907600213 

 39. Archer J. Sex differences in aggression in real-world settings: a meta-analytic review. Rev Gen Psychol. (2004) 8:291–322. doi: 10.1037/1089-2680.8.4.291 

 40. Perra N. Non-pharmaceutical interventions during the COVID-19 pandemic: a review. Phys Rep. (2021) 913:1–52. doi: 10.1016/j.physrep.2021.02.001

 41. 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

 42. Galbadage T, Peterson BM, Awada J, Buck AS, Ramirez DA, Wilson J, Gunasekera RS. Systematic review and meta-analysis of sex-specific COVID-19 clinical outcomes. Front Med. (2020) 7:348. doi: 10.3389/fmed.2020.00348

 43. Ferdous MZ, Islam MS, Sikder MT, Mosaddek ASM, Zegarra-Valdivia JA, Gozal D. Knowledge, attitude, and practice regarding COVID-19 outbreak in Bangladesh: an online-based cross-sectional study. Plos ONE. (2020) 15:e0239254. doi: 10.1371/journal.pone.0239254

 44. Wondimu W, Ejigu A, Ayenew M, Kidnau AW, Niguse W, Geremaw M, et al. Factors associated with coronavirus disease 2019 prevention practices in three zones of southwest ethiopia: community-based cross-sectional study. Int J Gen Med. (2020) 13:1603–11. doi: 10.2147/IJGM.S288067

 45. Taylor M, Raphael B, Barr M, Agho K, Stevens G, Jorm L. Public health measures during an anticipated influenza pandemic: factors influencing willingness to comply. Risk Manag Healthc Policy. (2009) 2:9–20. doi: 10.2147/RMHP.S4810

 46. Kuo P-C, Huang J-H, Liu M-D. Avian influenza risk perception and preventive behavior among traditional market workers and shoppers in Taiwan: practical implications for prevention. Plos ONE. (2011) 6:e24157. doi: 10.1371/journal.pone.0024157

 47. Lau JTF, Kim JH, Tsui HY, Griffiths S. Anticipated and current preventive behaviors in response to an anticipated human-to-human H5N1 epidemic in the Hong Kong Chinese general population. BMC Infect Dis. (2007) 7:18. doi: 10.1186/1471-2334-7-18

 48. Tversky KA. Prospect theory: an analysis of decision under risk. Econometrica. (1979) 47:263–91. doi: 10.2307/1914185 

 49. Syed Q, Sopwith W, Regan M, Bellis MA. Behind the mask. Journey through an epidemic: some observations of contrasting public health responses to SARS. J Epidemiol Commun Health. (2003) 57:855–6. doi: 10.1136/jech.57.11.855

 50. Burgess A, Horii M. Risk, ritual and health responsibilisation: Japan's safety blanket' of surgical face mask-wearing. Sociol Health Illn. (2012) 34:1184–98. doi: 10.1111/j.1467-9566.2012.01466.x

 51. Tang CSK, Wong CY. Factors influencing the wearing of facemasks to prevent the severe acute respiratory syndrome among adult Chinese in Hong Kong. Prev Med. (2004) 39:1187–93. doi: 10.1016/j.ypmed.2004.04.032

 52. Condon BJ, Sinha T. Who is that masked person: the use of face masks on Mexico City public transportation during the Influenza A. (H1N1) outbreak. Health Policy. (2010) 95:50–6. doi: 10.1016/j.healthpol.2009.11.009

 53. Hofstede G. Cultures and Organizations: Software of the Mind, Third Edition - Software for the Mind, Third Edition. New York: Business Expert Press (2010). 

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 © 2022 Peng, Jiang, Guo and Hu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-811792-t002.jpg
Variable

Gender

Residence

Age

Revenue

(Yuan)

Ocoupation

Education

N (%)

Man 141 31.7%)
Woran 304 (68.3%)
City 378 (84.9%)
Rural 67 (15.1%)
<18 4(09%)
18-29 372 (83.6%)
30-49 50 (11.2%)
50-59 18 (4.1%)
260 1(02%)
<8,000 217 (48.8%)
3,001-5,000 92 (20.7%)
5,001-10,000 82 (18.4%)
10,001-20,000 44 9.9%)
20,000 10 (2.2%)
Student 200 (44.9%)
Civil servant 16 (3.6%)
Employees of 187 (30.8%)
enterprises/

institutions

Self-employed/ 24 (5.4%)
Freelancer

Farmers 10 (2.3%)
Others 58 (13%)
Junior college 57 (12.8%)
and below

Undergradiuate 250 (56.2%)

Master's degree and 138 (31%)
above

M (SD)

421(1.210)
432 (1.062)
429 (1.112)
422 (1.412)
375 (1.893)
423 (1.139)
4,52 (0.931)
489 (0.323)
5.00 (0.000)
432 (1.043)
422 (1.221)
433 (1.078)
427 (1.169)
3.80 (1.549)
425 (1.088)
450 (0.816)
4.19(1.179)

425 (1.327)

3.90 (1.505)
464 (0.831)
4.49 (1.120)

428 (1.127)
420 (1.075)

vF p

1.008 0317

0.224 0.636

2521 0.041

0.641 0.634

1791 0.113

1.362 0.257





OPS/images/fpubh-10-811792-t003.jpg
Hypothesis

Path

SN IF

SN — AT

SN— IT

IF— IC

IC— AT

IC— IT

IF— AT

Information
framing

Gain
Loss.
Gain
Loss
Gain
Loss
Gain
Loss
Gain
Loss
Gain
Loss.
Gain

t

7315
11.571
3.110
3599
1.034
2.839
24.222
8.479
2.230
0.997
2212
3.276
3.220
5.607
11.571
9.907

Hypothetical content

H1: Social norms will affect participants’ perception of information
framing

H2: Social norms will affect participants” attitudes toward wearing masks

H3: Social norms will affect participants’ intention to wear masks

H: Information framing wil affect the participants’ judgment about the
credibilty of information

H: Information crediibility has a positive impact onan individual's
attitudes toward wearing masks

H7: Information credibility has a positive impact on an individual's
intention to wear masks

H8: Information framing wilinfluence participants’ attitudes toward
wearing masks

H9: Participants’ attitudes toward wearing masks have a positive impact
on their intention

Is the hypothesis
established?

Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes





OPS/images/fpubh-10-811792-g003.gif





OPS/images/fpubh-10-811792-t001.jpg
Information

Gain-framed messages

The novel coronavirus is mainly transmitted through the respiratory tract,
and the mask can play a preventive role, protecting ourselves and others.

Wearing a protective mask in public places can block the spray nucleus
containing the virus, which prevents the wearer from inhaling and thus
rediuces the probabity of infection.

If there is a virus carrier, wearing a mask can block the transmission route
of the virus and prevent mass infection among gathered people.

Loss-framed messages

The novel coronavirus is mainly transmitted through the respiratory tract.
Without wearing a mask, you can't play a preventive role, which not only
brings infection risk to yourself but lso to others.

Without wearing a protective mask in public places, it is impossible to
block the spray nucleus containing the virus, which means that you are
likely to be invacied by the virus and infected with COVID-19.

If there is a virus carrier present, it is impossible to block the transmission
route of the virus without wearing a mask, which means that not wearing
one will cause mass infection among the gathered people.





OPS/images/fpubh-10-811792-t004.jpg
Independent variable

Gain

Mediator variable

Information refiabilty (IC)

Dependent variable

Attitude (AT)

Direct
effect

0.369"
(8.220)

0573
(5.607)

Indirect
effect

0.198"
(2.262)
0,055
(0.902)

Overall
effect

0562
(4.413)
0.628"
(7.166)

VAF

34.3%

8.8%

Hypothesis

H5 established

Not significant





OPS/images/fpubh-10-811792-t005.jpg
Variable

Attitude

Intention

Information
framing

Gain
Loss
Gain
Loss

M (sD)

4593 (0.720)
4.628 (0.659)
4.679(0.719)
4.685 (0.666)

Adj. R?

0.605
0.605
0628
0.608

B

0.779
0.779
0.793
0.781

18.385
18.513
19.278
18.609

<0.001
<0.001
<0.001
<0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effect of Information Framing on Wearing Masks During the COVID-19 Pandemic: Interaction With Social Norms and Information Credibility



		Introduction



		Materials and Methods



		Investigation Method



		Information Framing and Wearing Masks



		Model Building



		Research Hypothesis



		Social Norms



		Information Credibility



		Information Framing, Attitude, and Intention









		Variable Measurement







		Results



		Influence of Demographic Characteristics on Wearing Masks



		Model Hypothesis Testing



		Hypothesis Testing of Social Norms



		Hypothesis Testing of Information Credibility



		Hypothesis Testing of Information Framing









		Test of Information Credibility Intermediary Effect



		Persuasion Effect of Information Framing







		Discussion



		Influence of Demographic Characteristics on Wearing Masks



		Impact of Social Norms



		Information Credibility and Intermediary Effect



		Impact of Information Framing



		Limitations and Prospects







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















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

Effect of Information Framing on
Wearing Masks During the COVID-19
Pandemic: Interaction With Social
Norms and Information Credibility





OPS/images/fpubh-10-811792-g001.gif
—

/
/
Al
\N £ 2l
/ {/w
/2 = 2
\ _ \\m
@ [N
HE






OPS/images/fpubh-10-811792-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





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





