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Abstract

:

In the context of the COVID-19 pandemic, improving the public’s understanding of the increased efficacy and safety of the COVID-19 vaccines through scientific risk communication campaigns, promoting the public’s acceptance and willingness to receive COVID-19 vaccines, and forming collective actions at the social level will deeply impact on the effect of COVID-19 prevention in various countries, which is also a key factor that governments need to address urgently. Previous research on risk communication has mostly focused on microscopic perspectives of how to stimulate individual self-protection behaviors by awakening threat and efficacy perceptions; however, a lack of observation of social collective actions means there is a risk of failure regarding COVID-19 epidemic reduction and prevention. In this regard, this study was based on the issue of vaccination in the context of the COVID-19 epidemic through a highly regulated and controlled research experiment in China (n = 165), which was designed to examine the impact of two risk communication frameworks, appealing to individual fears and appealing to social norms, on the public’s acceptance and recommendations of COVID-19 vaccines, thus outlining the path of action from individual protection to collective epidemic prevention. Both the “fear appeals” framework and the “social norms” framework were found to have a positive effect on the Chinese public’s vaccination acceptance. Specifically, social norms information may increase vaccination acceptance by enhancing the public’s perceptions of social responsibility, while fear appeals information may reduce their perceptions of threat and social pressure to get the vaccine. Female and highly educated groups were more likely to refuse to recommend vaccination after reading the risk communication information. These results can be a useful supplement to the theory and practice of risk communication.
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1. Introduction


This is not the first time the World Health Organization (WHO) has responded to a pandemic, nor will it be the last—however, COVID-19 is the most challenging crisis we have ever faced [1], posing major challenges to global public health agencies, as well as greatly disturbing social and economic development around the world. Compared to previous major public health emergencies, this event has a wider scope, faster spread, greater variation, and greater uncertainty for prevention and control. During the prevention and control of the COVID-19 epidemic, in addition to implementing traditional means, such as emergency management, medical security, and the information disclosure, the importance of promoting the COVID-19 vaccination has become increasingly prominent. The World Health Organization (WHO) has clearly stated that COVID-19 vaccines are very effective in substantially reducing severe illness and death from the rapidly mutating virus, with the vaccines containing a high degree of safety and an extremely low risk of serious adverse events [2].



Scholars generally agree that effective risk communication efforts have become the key factor in promoting vaccination. Risk communication research began in the 1980s, intending to design appropriate message frameworks and communication strategies to convey the significance of health or environmental risks, to enable the public to scientifically perceive and assess the risk and take actions to manage and control it [3]. As research progresses, risk communication research has gradually expanded from environmental issues, food safety issues, and natural disasters to health issues such as health risk communication, health beliefs persuasion, and health behaviors promotion. Existing research has, in general, concluded that the public’s actions to deal with risks usually follow the path of “contact information—form perception—take action” [4]. As a result, most of these studies have focused on the micro-individual level, which explores the impact of individual information exposure on an individual’s risk perceptions and self-protection behaviors [5]. Among them, it is recognized by many scholars as an effective means to enhance public risk perception and stimulate self-protection [6]. Emerging in the 1950s, fear appeals are used to induce fear in individuals by presenting threatening negative information, thereby motivating them to accept the persuasive information transmitted; the theory has been enriched and extended during this time. A more recent and representative model is the “Extended Parallel Process Model” (EPPM) proposed by Witte, which indicates that the public’s assessment of fear appeals ranges from “perceived threat” (such as severity and susceptibility) to “perceived efficacy” (such as self-efficacy and response efficacy). Furthermore, three modes of action were identified: “no response”, the “danger control process” (making adaptive changes), and the “fear control process” (such as refusing to accept fear appeals) [3]. In recent years, there has been an increase in research in risk communication at the micro level, and findings have been applied and verified during the dissemination of various health beliefs and behaviors, such as AIDS prevention and control [7], breast self-examination [8], skin cancer prevention [9], hearing protection [10], quitting e-cigarettes [11], as well as vaccinations [12,13].



Overall, previous research suggests that appealing to an individual’s fear is related to their health behaviors, such as vaccinations [12,14]. In contrast, risk communication research has paid less attention to the macro-level, which promotes the integral participation of social forces and collective action in risk situations, leading to the mechanism linking risk communication to collective actions being overlooked. However, in the context of preventing and controlling COVID-19, where collective actions (such as self-protection and vaccination) need to be fostered among the majority of the public, it is difficult to provide operational guidelines for risk communication practices. Although the WHO has actively promoted the “COVID-19 Vaccine Implementation Plan”, 28 nationally representative samples from 13 countries showed that as the COVID-19 pandemic progressed, the proportion of people who intended to be vaccinated decreased, while the proportion of those who planned to refuse vaccination increased [15]. As of 13 January 2022, 36 WHO member states had a COVID-19 vaccination rate of less than 10% and 88 member states had a coverage rate of less than 40% [16]. In China, however, a very different picture emerges. Compared to most countries, in China, the epidemic is generally controllable and the threat is relatively low, but the public has a higher degree of recognition and willingness to get the COVID-19 vaccine. A survey of the Chinese public showed that 97% of the respondents had received at least one shot of the COVID-19 vaccine [12]. The reasons for this are closely linked to the effective risk communication practices conducted by Chinese governments in promoting the COVID-19 vaccination. Specifically, based on the characteristics of China’s socio-cultural environment, the Chinese government has introduced a “social norms” framework in their communication practice, which describes vaccination as a social responsibility and that the majority of the public has been vaccinated. This introduces new perspectives on risk communication research.



In response, this study conducted a controlled experiment in China from November 2021 to January 2022, to examine the impact of two risk communication frameworks, appealing to individual fears and appealing to collective social norms, on the public’s acceptance and recommendations of the COVID-19 vaccination. On this basis, the study outlined the pathways through which risk communication frameworks influenced the public’s scientific perception of vaccine risks, acceptance of vaccines, and recommendation of vaccination to others, thus exploring the mechanisms of action from individual protection to collective epidemic prevention. Thus, the findings can provide insights into the promotion of COVID-19 vaccines and risk communication studies in the future.




2. Materials and Methods


2.1. Experiment Design


Combining the findings of existing risk communication studies and China’s communication experience with COVID-19 vaccines, this study aims to examine the influence of two risk communication frameworks, appealing to individual fears and appealing to the collective social norms, on the public’s acceptance of the COVID-19 vaccination. According to the EPPM model of fear appeals theory, the “fear appeals” framework includes two core elements of “threat” and “efficacy” [17]. Referring to social norms theory and China’s risk communication practices, the “social norms” framework includes two items of “social responsibility” and “social pressure” [18,19]. The theoretical model diagram is shown in Figure 1.



Specifically, this study designed a controlled experiment to directly observe the impact of two risk communication frameworks. In designing the content of risk communication, both frameworks referred to Chinese media reports to ensure that the content was scientific and reliable. The fear appeals framework aimed to highlight the threat of the COVID-19 epidemic and the effectiveness of vaccination. Among them, the threat information referred to the susceptibility and severity of SARS-CoV-2, and the damage to people’s bodies and property; conversely, the efficacy information emphasized the effectiveness of vaccines against SARS-CoV-2, which is also a core issue of media reports on the COVID-19 epidemic. For example, the experimental materials contained statements such as “the cumulative number of confirmed cases of COVID-19 epidemic worldwide reached 249,743,428, an increase of 317,865 from the previous day, and 5,047,652 deaths, safe and effective vaccines are the most powerful weapon against the SARS-CoV-2, which can stimulate the human body to develop immunity against the COVID-19 epidemic and block SARS-CoV-2 infection”. The social norms information emphasized that vaccination was not just an individual protection behavior, but a national responsibility and a social obligation. For example, the experimental materials indicated that “Every citizen has to cooperate with the national epidemic prevention work and take the initiative to vaccinate. Many compatriots have already done their part to build a group defense line”.



In addition, to ensure the effectiveness and accuracy of the experiment, the experiment was designed with the following guidelines: (a) The number of words in the text of the two experimental materials was controlled within the range of 400–500 words, to ensure the same amount of information in each experimental material. (b) In addition to the two experimental groups, a reference group was set up. Subjects in the reference group did not read any information about COVID-19 vaccines, but only answered questions about their cognition and attitude toward vaccination. Thus, the values of the dependent variable in the reference group can reflect the public’s general attitudes and behavioral intentions towards COVID-19 vaccines, while changes in the values of the dependent variable in the two experimental groups can assess the immediate effects caused by different risk communication frameworks. The specific experimental materials used in the study are shown in Appendix A.




2.2. Measures


2.2.1. Perceived Threat and Perceived Efficacy


Perceived threat and perceived efficacy involve the public’s appraisal of the characteristics of the “fear appeals” framework and form the starting point for their subsequent attitude and behavioral intention. To assess the perceived threat and perceived efficacy, we adopted Witte’s Risk Behavior Diagnosis Scale (RBD) [17], while integrating the context of the COVID-19 epidemic by making suitable adjustments. The measurement of perceived threat was directly assessed using a statement: “Everyone is at risk of being infected by SARS-CoV-2.” The assessment of perceived efficacy was described as “the third booster shot of COVID-19 vaccines is the most effective way to prevent the epidemic”. All the responses were based on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).




2.2.2. Perceived Social Responsibility and Perceived Social Pressure


Perceived social responsibility and perceived social pressure involve the public’s appraisal of the characteristics of the “social norms” framework and form the starting point for their subsequent attitude and behavioral intention. The assessment of these two variables was based on the research of Cialdini and Lapinski [18,19], and was adapted according to the actual situation. Perceived social responsibility was described as “it is the duty and obligation of citizens to get the COVID-19 vaccine, especially a third booster shot of the COVID-19 vaccine”. Perceived social pressure involved an evaluation of peer pressure—“most people have received the primary shots of COVID-19 vaccines and will continue to receive the third shot”—to persuade the public to conform and do the same thing. Responses were based on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).




2.2.3. Acceptance of the COVID-19 Vaccination


The following considerations were made regarding the social reality in which this study was conducted: (a) Because of the strong publicity campaign and vaccination policy adopted by the Chinese government to promote COVID-19 vaccines, the rate of the Chinese public’s vaccination on primary shots had already reached a high level. (b) The Chinese government was in the process of promoting the third shot of the COVID-19 vaccine, and because the epidemic was largely under control in China, parts of the public doubted the value of the third shot and were less willing to get vaccinated [20]. (c) Chinese practical experience in preventing and controlling the COVID-19 epidemic showed that the key to success lies not only in the promotion of individual health behaviors, but also in the formation of collective action.



Therefore, this study focused on the recommendation of a third shot of the COVID-19 vaccines to evaluate the public’s acceptance of the COVID-19 vaccination. On this basis, the results of this study can be inferred from the pathways through which risk communication had an influence on awakening individual willingness to receive the COVID-19 vaccine and forming the social collective vaccination.



As for measurements, the variable was described as “I will persuade others to receive a third shot of COVID-19 vaccine”, and assessed using a scale of “disagree”, “somewhat agree”, and “agree”.




2.2.4. Control Variables


Referring to previous studies [21], this study used the following factors as control variables: gender (1 = male, 2 = female), age (from “16–20” to “over 60”, in ascending order of 1–6), educational experience (from “high school graduate” to “postgraduate”, in ascending order of 1–4), monthly income (from “no income” to “more than CNY 20,000”, in ascending order of 1–6), and regional risk level (evaluated with whether the area you live in has been classified as a medium-high risk area). All the survey variables used in the regressions are included in Appendix B.





2.3. Experiment Procedure


The experiment was carried out as a network control experiment. The questionnaire was distributed on a Chinese survey platform, Credamo, and the participants were recruited by professional research companies. The recruitment period was from November 2021 to January 2022.



Based on the high rate of the COVID-19 vaccination in China, this study selected the public who have been vaccinated with the primary shots of COVID-19 vaccines as the subjects. Because they have recognized the value of the COVID-19 vaccines to some extent, their changes in attitudes and behavioral intentions that occurred after reading the experimental materials can directly reflect the persuasive effects of risk communication frameworks.



After completing the online consent form, the subjects were asked about their vaccination status: “Have you gotten the primary shots of the COVID-19 vaccine?” Only subjects who answered “yes” were allowed to participate in this experiment. In the experiment, subjects were randomly assigned by the system to one of three experimental situations (“fear appeals” group, “social norms” group, or reference group), and their reading time was recorded in the background of the questionnaire to control the validity of the sample. Afterward, the subjects were asked about threat perception, effectiveness perception, perceived social responsibility, perceived social pressure, and their general acceptance of the COVID-19 vaccination. A total of 165 valid samples, with 55 samples in each group, were obtained for the experiment. The demographic indicators are shown in Appendix C.




2.4. Data Analysis


Power analysis was conducted to assess the statistical power of the experiment, using the “pwr” package in the R software. Results showed that the original sample of 165 (with 3 groups, 55 in each group) had an α err. Prob. = 0.05 and a power (1−β err. Prob.) = 0.9; the effect size was of an approximately medium range, with a Cohen’s f = 0.22 [22].



Other statistical analyses were conducted using the Stata Special Edition 15.1 statistical software, created by StataCorp in College Station, TX, USA. The data were described using frequency counts and percentages. We conducted linear regression analyses to assess the impact of risk communication frameworks and other factors on the acceptance of the COVID-19 vaccination. In the first step, we introduced only risk communication frameworks and control variables to predict the public’s vaccination willingness and intentions to recommend vaccination. Then, we conducted path analysis to outline the pathways through which risk communication frameworks can make an influence. The perceived threat, perceived efficacy, perceived social responsibility, and perceived social pressure were in turn analyzed as dependent variables in linear regression models.




2.5. Ethics Statement


Although ethical review and approval were not required for the study on human participants by the local legislation, this study followed strict academic ethical guidelines: the experiment was conducted under the guidance of the ethics committee in the authors’ institution. Participation in the experiment was voluntary. Each respondent was provided with sufficient information about the experiment to make an informed choice on whether or not to participate. The data collected were anonymous and confidential.





3. Results


3.1. Impact of “Fear Appeals” and “Social Norms” Frameworks on the COVID-19 Vaccination Recommendation


As noted, attitudes and behavioral intentions towards vaccination might be directly influenced by different risk communication frameworks and demographic characteristics. In a linear multiple regression model, the fear appeals framework, the social norms framework, and control variables were regressed on the recommendation of the COVID-19 vaccination (Table 1). After controlling for other variables in the model, both the “fear appeals” framework and the “social norms” framework were found to be statistically significant (p < 0.1). Compared to samples in the reference group who did not read any information, samples who read information about “fear appeals” (B = 0.191, p = 0.043) and “social norms” (B = 0.169, p = 0.082) were more likely to recommend others to get the COVID-19 vaccine. Among the control variables, female gender (B = −0.213, p = 0.006) and having an advanced degree (B = −0.143, p = 0.031) had a significant negative relationship with the public’s vaccination recommendation.




3.2. Mechanism Linked between Risk Communication Frameworks and Acceptance of the COVID-19 Vaccination


In the pathway analysis, perceived threat, perceived efficacy, perceived social responsibility, perceived social pressure, and acceptance of vaccination were in turn analyzed as dependent variables. The results are shown in Figure 2. The hypothetical model is partially established.



In the first step, linear regression analysis was conducted to test the relationship between risk communication frameworks and the public’s perceptions. After controlling for other variables, results showed that the perceptions of the samples who read risk communication information were significantly different from those in the reference group. Specifically, after reading fear appeals information, there was a significant decrease in samples’ perceptions of threat (B = −0.251, p = 0.024) and social pressure to get vaccinated (B = −0.359, p = 0.030), with no change in the perceived efficacy (B = 0.011, p = 0.944) or perceived social responsibility (B = −0.042, p = 0.705). Conversely, after reading social norms information, there was a significant increase in samples’ perceptions of social responsibility to get vaccinated (B = 0.233, p = 0.0.082), with no change in the perceived threat (B = −0.143, p = 0.208), perceived efficacy (B = −0.099, p = 0.550), or perceived social pressure (B = −0.053, p = 0.752).



In the second step, both risk communication frameworks and the public’s perceptions, along with the control variables, were regressed on the recommendation of the COVID-19 vaccination. Among all the independent variables, fear appeals framework (B = 0.187, p = 0.030), perceived efficacy (B = 0.197, p = 0.000), and perceived social responsibility (B = 0.246, p = 0.000) were found to be statistically significant.



Then, we conducted a Goodman test to estimate the mediation effects. Results showed that perceived social responsibility was a significant mediator in the relationship between the social norms framework and the acceptance of vaccination (p < 0.1).





4. Discussion


Referring to previous risk communication studies and the Chinese government’s successful practices during the COVID-19 epidemic, this study aims to determine the relationship between risk communication information and collective actions to prevent and control the epidemic. Specifically, a controlled experiment was conducted in China from November 2021 to January 2022, taking the promotion of the third dose of the COVID-19 vaccines as the context. In the experiment, the “social norms” framework was introduced along with the “fear appeals” framework, which had been widely used in promoting vaccination uptake, and the COVID-19 vaccination recommendation was used as the indicator to evaluate collective vaccination. Furthermore, the public’s perceptions were divided into four dimensions—perceived threat, perceived efficacy, perceived social responsibility, and perceived social pressure—and the mediating effect of the four perceptions was investigated.



First, both the “fear appeals” framework and the “social norms” framework were found to have a positive effect on the Chinese public’s acceptance of the COVID-19 vaccination. The success of the “fear appeals” framework in promoting vaccines was consistent with the findings of previous studies [23,24,25]. Conversely, the significant effect of the “social norms” framework provided new empirical evidence for risk communication studies. It also confirmed previous findings on the reasons for the success in preventing and controlling the COVID-19 epidemic in East Asian countries [26,27,28]. In East Asian countries, the public is deeply influenced by Confucianism, thus making them have a stronger collective consciousness and more willingness to follow social norms. During the COVID-19 epidemic, the public is more willing to cooperate with the government’s policies and criticize violators [29]. These results show that it is necessary to adjust strategies of risk communication by closely integrating the socio-cultural background and the values of the audience.



Second, this study refined the mechanisms of different risk communication frameworks on the public’s attitudes and behavioral intentions towards the COVID-19 vaccination program and obtained interesting findings. It was found that different risk communication frameworks could construct very different perceptions of the COVID-19 epidemic and vaccines. Participants who read the social norms information had a significantly higher perception of social responsibility to get vaccinated, which is consistent with the theoretical assumptions and research design of this study. However, for participants who read fear appeals information, there was a significant decrease in the perceived threat of epidemic and perceived social pressure to get vaccinated, and no change in the perceptions of efficacy and social responsibility. Moreover, participants’ perceived efficacy and perceived social responsibility significantly promoted their recommendation of the COVID-19 vaccines, while perceived threat and perceived social pressure were not significant. These results may be related to the psychological status and risk knowledge of the public. With the continued spread of the epidemic, most of the public is under greater stress [29], leading to an increased motivation to avoid negative information [30]. In addition, there is a significant increase in the public’s knowledge of SARS-CoV-2. As a result, they prefer positive guidelines on health behavior rather than negative information. When exposed to large amounts of fear appeals information, they are more inclined to reject it or take antagonistic interpretations, thus making information related to the threat or social pressure ineffective. Previous studies also found that the gain framework was more effective under low uncertainty conditions, while the loss framework was more persuasive under high uncertainty conditions [31]. The implication is that risk communication information on the COVID-19 vaccines should be refined to the public’s psychological status and existing risk knowledge.



Third, this study looked at whether the demographic characteristics were related to the acceptance of COVID-19 vaccines. The results showed that female and highly educated participants were less likely to recommend vaccines after reading risk communication information. This may be related to their higher safety concerns on potential negative health outcomes of COVID-19 vaccines, which has been supported by other published studies [32]. Therefore, when promoting the COVID-19 vaccination, it is necessary to provide detailed information about the vaccines’ side effects in addition to emphasizing the effectiveness, especially to people who are sensitive to vaccine safety issues.



Limitations


However, there are a few limitations in this study. First, although the controlled experiment based on the online questionnaire is convenient and able to establish cause-and- effect relationships between risk communication information and vaccination acceptance, there are inherent limitations of the study design, such as the small sample size and a low proportion of elderly participants due to their poor skills in accessing the online survey. Second, considering that vaccination acceptance is a complex and multifactorial construct [33], other factors associated with the public’s attitudes towards the COVID-19 vaccines need to be introduced, such as risk knowledge. Third, the study was conducted in China, and Chinese-specific socio-cultural context limits the applicability of the findings to other countries. In the future, additional studies in more countries, with larger samples and more assessment factors are needed, in order to further understand the interplay of risk communication information and cognitive and demographic factors associated with COVID-19 vaccination acceptance.





5. Conclusions


This study examined the cause-and-effect relationships between risk communication information and the public’s perceptions and acceptance of the COVID-19 vaccination, based on a controlled experiment. The findings suggested that Chinese people could be effectively persuaded to accept the COVID-19 vaccines by information appealing to fears or social norms. Specifically, social norms information may motivate the public to recommend the COVID-19 vaccines by enhancing their perceptions of social responsibility, while fear appeals information may reduce their perceptions of threat and social pressure to get the vaccine. Among the demographic characteristics, gender and education experience were found to have a significantly negative effect, implying that female and highly educated groups were more likely to refuse to recommend vaccination after reading the risk communication information. Therefore, it is necessary to focus more on the public’s cognitive and demographic characteristics, such as psychological status, risk knowledge, and safety concerns, when conducting risk communication on the COVID-19 vaccines. Only then will governments be able to design segmented risk communication contents and optimal communication programs which will effectively increase vaccination acceptance.
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Table A1. Details of Experimental Materials.






Table A1. Details of Experimental Materials.





	
Experimental Group

	
Reference Document

	
Details






	
Fear appeal

	
Refer to articles on Euronews online and the National Health Commission of the People’s Republic of China website

	
This round of the epidemic has affected 20 provinces, involving multiple ports and transmission chains.




	
According to the official website of the World Health Organization, the cumulative number of confirmed cases of SARS-CoV-2 worldwide reached 249,743,428, an increase of 317,865 from the previous day, and 5,047,652 deaths. The World Health Organization has warned that 500,000 people could die from the outbreak this winter amid a surge in confirmed cases of SARS-CoV-2 in Europe and slow progress in vaccination efforts in some regions [34].

Liangyou Wu, deputy director of the National Health Commission’s Bureau of Disease Control and Prevention, pointed out that from 17 October to 5 November at 24:00, there have been 918 cases of infection across the country, and the current round of the epidemic has spread to 20 provinces. With the characteristics of rapidity and wide range, the prevention and control situation was severe and complicated [35].

A safe and effective vaccine is the most powerful weapon to prevent the virus, which can stimulate the human body to produce immunity against SARS-CoV-2 and block the virus infection. At present, the overall protection rate of the COVID-19 vaccine against the mutant strain is 59%. Since the protection rate of the vaccine is not 100%, it takes about 80–85% of the public to be vaccinated to establish the herd immunity barrier, so please get the COVID-19 vaccine as soon as possible!




	
Social norms

	
Refer to articles on the National Health Commission of the People’s Republic of China website

	
Vaccination against SARS-CoV-2 is a national responsibility and a social obligation! Please cherish the opportunity to be vaccinated!




	
Dear friends:

It is the obligatory responsibility of every citizen to cooperate with the national epidemic prevention work and to actively get vaccinated. Because you have a strong motherland, you can enjoy the treatment of free COVID-19 vaccine! Everyone should be grateful to grow up in this great country, and be grateful to the people who selflessly sacrificed for vaccination. The whole country is fighting against the epidemic, and what each of us can do is to actively respond to the call and get vaccinated against the COVID-19 epidemic as soon as possible.

Many people have already done their best to build a group defense line. China’s COVID-19 vaccination has reached 2.3 billion doses, and more than 1 billion people have been vaccinated [36]. However, since the protection rate of vaccines is not 100%, the herd immunity can only be assumed after an 80–85% vaccination rate. Vaccination is a national responsibility and a social obligation! Please get vaccinated as soon as possible to avoid weakening the immune barrier due to your own concerns.
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Table A2. Survey Variables Used in Regression Models.






Table A2. Survey Variables Used in Regression Models.









	Age: What is your age?
	



	16–20
	1



	21–30
	2



	31–40
	3



	41–50
	4



	51–60
	5



	Over 60
	6



	Gender: What is your gender?
	



	Male
	1



	Female
	2



	Education experience: What is the highest grade or year of school you completed?
	



	High School Graduate
	1



	Technical School
	2



	College Graduate
	3



	Postgraduate
	4



	Monthly income: What is your average monthly income (Chinese yuan)?
	



	No income
	1



	Lower than CNY 2000
	2



	CNY 2001–5000
	3



	CNY 5001–10,000
	4



	CNY 10,001–20,000
	5



	More than CNY 20,000
	6



	Regional risk level: After the emergence of Delta virus (August 2021–present), has your area been classified as a medium-high risk area?
	



	Yes
	1



	No
	2



	Perceived Threat: Everyone is at risk of being infected by SARS-CoV-2.
	



	Strongly agree, Agree, No opinion, Disagree, Strongly disagree
	1, 2, 3, 4, 5



	Perceived Efficacy: The third booster shot of COVID-19 vaccines is the most effective way to prevent the epidemic.
	



	Strongly agree, Agree, Have no opinion, Disagree, Strongly disagree
	1, 2, 3, 4, 5



	Perceived Social Responsibility: It is the duty and obligation of citizens to get the COVID-19 vaccine, especially a third booster shot of the COVID-19 vaccine.
	



	Strongly agree, Agree, Have no opinion, Disagree, Strongly disagree
	1, 2, 3, 4, 5



	Perceived Social Pressure: Most people have received the primary shots of COVID-19 vaccines and will continue to receive the third shot.
	



	Strongly agree, Agree, Have no opinion, Disagree, Strongly disagree
	1, 2, 3, 4, 5



	Acceptance of the COVID-19 Vaccination: I will persuade others to receive a third shot of the COVID-19 vaccine.
	



	Disagree, Somewhat agree, Agree
	0, 1, 2
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Table A3. Demographic Characteristics of the Sample, n = 165.






Table A3. Demographic Characteristics of the Sample, n = 165.










	Variable
	Category
	n (%)





	Gender
	Female
	82 (49.7)



	
	Male
	83 (50.3)



	Age
	16–20
	24 (14.5)



	
	21–30
	78 (47.2)



	
	31–40
	54 (32.7)



	
	41–50
	7 (4.3)



	
	51–60
	2 (1.3)



	
	over 60
	0 (0)



	Education experience
	High School Graduate
	10 (6.0)



	
	Technical School
	27 (16.4)



	
	College Graduate
	115 (69.7)



	
	Postgraduate
	13 (7.9)



	Monthly income
	No income
	13 (7.9)



	
	Lower than CNY 2000
	27 (16.3)



	
	CNY 2001–5000
	20 (12.1)



	
	CNY 5001–10,000
	76 (46.1)



	
	CNY 10,001–20,000
	25 (15.2)



	
	More than CNY 20,000
	4 (2.4)
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Table A4. Linear regression model of perceived threat on risk communication frameworks, n = 165.






Table A4. Linear regression model of perceived threat on risk communication frameworks, n = 165.





	
Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
-0.142

	
0.208

	
−0.469

	
−0.333




	
“Social Norms” framework

	
−0.251

	
0.024

	
−0.365

	
0.08




	
gender

	
0.064

	
0.468

	
−0.11

	
0.239




	
age

	
0.074

	
0.333

	
−0.076

	
0.224




	
education experience

	
−0.027

	
0.72

	
−0.18

	
0.124




	
monthly income

	
0.05

	
0.292

	
−0.044

	
0.145




	
regional risk level

	
0.099

	
0.329

	
−0.101

	
0.3








R2 = 0.0931.













[image: Table] 





Table A5. Linear regression model of perceived efficacy on risk communication frameworks, n = 165.






Table A5. Linear regression model of perceived efficacy on risk communication frameworks, n = 165.





	
Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
0.011

	
0.944

	
−0.306

	
0.329




	
“Social Norms” framework

	
−0.098

	
0.55

	
−0.424

	
0.226




	
gender

	
−0.103

	
0.425

	
−0.359

	
0.152




	
age

	
0.056

	
0.612

	
−0.163

	
0.276




	
education experience

	
−0.027

	
0.806

	
−0.25

	
0.194




	
monthly income

	
0.096

	
0.172

	
−0.042

	
0.234




	
regional risk level

	
0.013

	
0.925

	
−0.279

	
0.307








R2 = 0.0466.
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Table A6. Linear regression model of perceived social responsibility on risk communication frameworks, n = 165.
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Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
0.001

	
0.991

	
−0.235

	
0.238




	
“Social Norms” framework

	
−0.011

	
0.927

	
−0.253

	
0.231




	
gender

	
−0.192

	
0.048

	
−0.382

	
−0.001




	
age

	
0.091

	
0.272

	
−0.072

	
0.255




	
education experience

	
−0.076

	
0.36

	
−0.242

	
0.088




	
monthly income

	
0.017

	
0.741

	
−0.085

	
0.12




	
regional risk level

	
0.227

	
0.042

	
0.008

	
0.445








R2 = 0.0770.













[image: Table] 





Table A7. Linear regression model of perceived social pressure on risk communication frameworks, n = 165.






Table A7. Linear regression model of perceived social pressure on risk communication frameworks, n = 165.





	
Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
−0.359

	
0.03

	
−0.683

	
−0.035




	
“Social Norms” framework

	
−0.053

	
0.752

	
−0.384

	
0.278




	
gender

	
−0.099

	
0.451

	
−0.36

	
0.16




	
age

	
−0.083

	
0.461

	
−0.307

	
0.14




	
education experience

	
−0.111

	
0.333

	
−0.337

	
0.115




	
monthly income

	
0.102

	
0.151

	
−0.038

	
0.243




	
regional risk level

	
−0.075

	
0.621

	
−0.374

	
0.223








R2 = 0.0532.
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Table A8. Linear regression model of vaccination recommendation on risk communication frameworks and mediators, n = 165.






Table A8. Linear regression model of vaccination recommendation on risk communication frameworks and mediators, n = 165.





	
Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
0.186

	
0.03

	
0.018

	
0.354




	
“Social Norms” framework

	
0.12

	
0.162

	
−0.048

	
0.29




	
perceived threat

	
−0.077

	
0.207

	
−0.198

	
0.043




	
perceived efficacy

	
0.196

	
0

	
0.112

	
0.28




	
perceived social responsibility

	
0.245

	
0

	
0.135

	
0.356




	
perceived social pressure

	
0.018

	
0.682

	
−0.069

	
0.105




	
gender

	
−0.193

	
0.004

	
−0.325

	
−0.062




	
age

	
−0.024

	
0.676

	
−0.138

	
0.09




	
education experience

	
−0.114

	
0.048

	
−0.228

	
−0.001




	
monthly income

	
0.045

	
0.211

	
−0.026

	
0.117




	
regional risk level

	
−0.043

	
0.575

	
−0.195

	
0.108








R2 = 0.3454.
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Figure 1. Hypothetical model. 






Figure 1. Hypothetical model.



[image: Ijerph 19 13737 g001]







[image: Ijerph 19 13737 g002 550] 





Figure 2. Hypothetical model test results, where solid lines represent established paths, and dashed lines represent untenable paths. All the established paths are marked with the effect value (B) (* p < 0.1, ** p < 0.05, *** p < 0.001). 
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Table 1. Linear regression model of vaccination recommendation on risk communication frameworks, n = 165.






Table 1. Linear regression model of vaccination recommendation on risk communication frameworks, n = 165.





	
Variable

	
B

	
p-Value

	
[95% CI]






	
“Fear Appeals” framework

	
0.191

	
0.043

	
0.006

	
0.377




	
“Social Norms” framework

	
0.169

	
0.082

	
−0.022

	
0.359




	
gender

	
−0.213

	
0.006

	
−0.362

	
−0.063




	
age

	
0.02

	
0.757

	
−0.108

	
0.149




	
education experience

	
−0.143

	
0.031

	
−0.273

	
−0.13




	
monthly income

	
0.054

	
0.187

	
−0.027

	
0.135




	
regional risk level

	
0.002

	
0.984

	
−0.169

	
0.173








R2 = 0.1180.
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