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Background: During the COVID-19 health crisis, there is a recognized need for addressing vaccine hesitancy to increase vaccination rates globally. In this context, exploring the underlying public behavioral mechanism related to COVID-19 vaccine decisions has been the focus of much investigation.

Objective: This thesis seeks to investigate and explain the impact of COVID-19-related information scanning via social media on health perceptions and behavioral intentions to receive COVID-19 vaccine doses in China.

Methods: By distributing a questionnaire online, 483 respondents were recruited. Then, the present study applied partial least squares structural equation modeling (PLS-SEM) by using Smart PLS 3.3. Finally, the variance of path relationships among different socio-demographic groups was tested by performing multigroup analysis.

Results: COVID-19 information scanning via social media has positive influence on four constructs, including perceived severity (β = 0.355, p < 0.01), perceived vulnerability (β = 0.140, p < 0.05), self-efficacy (β = 0.360, p < 0.01) and response efficacy (β = 0.355, p < 0.01). No significant correlation was found between threat appraisal and behavioral intentions to get vaccinated, including perceived severity and perceived vulnerability. And scanned information exerts influence through other significant factors, including self-efficacy (β = 0.379, p < 0.01), response efficacy (β = 0.275, p < 0.01) and response cost (β = −0.131, p < 0.05). Additionally, response efficacy exerts stronger influences on men's behavioral intentions, whereas response cost and perceived vulnerability are stronger mediators among women. Surprisingly, scanned information is positively associated with response cost among older adults, and perceived vulnerability was negatively associated with behavioral intentions to receive the coronavirus vaccines among younger adults. And there were significant differences in the association of perceived vulnerability and behavioral intentions between lower and higher educated groups.

Conclusion: The present results highlight the key roles of COVID-19-related scanned information on public health perceptions and behavioral intentions. Tailored health communication must deliver factual information, address the public uncertainty regarding adverse effect of COVID-19 vaccine, and clarify vaccine schedules.
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1. Introduction

Since the World Health Organization announced Coronavirus disease (COVID-19) as a global pandemic in March 2020, it has caused unforeseen setbacks in social and economic development, as well as in people's livelihood. By June 2021 (when the present survey began), officials had recorded over 170 million confirmed cases and 3 million deaths all over the world. Given the continuing growth of infection cases and deaths, COVID-19 vaccination has been recognized as one of the effective ways to overcome the current health crisis (Coe et al., 2022). As of September 2021, the total number of COVID-19 vaccine doses administered had reached over 5 billion in the world, with 878.52 million in China. As societies are relying on COVID-19 vaccinations to contain the pandemic, there is an urgent need to increase levels of vaccine acceptance (Lindholt et al., 2021). In the literature, vaccine hesitancy is generally understood to mean individuals' anti-vaccination sentiments that refer to hesitancy, refusal, or delay in acceptance, and has been widely acknowledged as being a primer barrier to the success of vaccination programs (MacDonald, 2015).

According to Digital China 2021, given the rapid development of mobile media technologies, social media has become more advanced communication tools and primary information sources and there has been a remarkable rise in the number of social media users in China, reaching around one billion by 2021 (DataReportal, 2021). Notably, in the last few decades, there has been a surge of interest in the impact of social media not only on delivering greater diversity of health information, but also combating vaccination hesitancy during the health crisis (Khan et al., 2020; Tran et al., 2020). In this regard, social media has been widely utilized by Chinese netizens and authorities to disseminate COVID-19-related information and exchange opinions in a timely manner (Luo et al., 2021). For instance, extant studies have revealed that the Chinese relied more heavily on social media platforms to engage in online activities during the physical social isolation and unprecedented lockdowns, such as posting, searching for disease knowledge and precautionary measures, and commenting (Li and Liu, 2020). Prior studies have demonstrated that the large increases in these purposeful activities on social media platforms can contribute to fulfilling public information and emotional needs, mitigating anxiety and reducing uncertainty (Zhao et al., 2020). In contrast, other studies have concluded that the false information, misconceptions, and personal negative experiences posted across social media contribute to vaccine hesitancy and refusal (Arede et al., 2019). Compared to information seeking, information scanning is more focused on comparatively unintentional or incidental information exposure that can be considered as a spontaneous consequence of daily life (Lewis, 2017). In prior studies, information scanning is defined as routine information acquisition that can be recalled in a later time (Niederdeppe et al., 2007). As more and more individuals are increasingly likely to obtain health information through digital media rather than consult with medical professionals, this highlights the need for efforts to explore the influence of information scanning via social media platforms on public vaccine acceptance (Qiao et al., 2020).

In the literature, several researchers have utilized theories of health behavior models to explore predictors of public intent to receive the coronavirus vaccines. At its core, it has been noted that individual's health beliefs are recognized as key preconditions for actual self-protective behaviors, such as perceived benefits, perceived susceptibility, and self-efficacy (Wong et al., 2020; Machida et al., 2021). Additionally, previous findings heightened an urgent need to understand the decisive mediators existing between communication behaviors on social media and health behavioral intentions. However, what is not yet known is how screening information acquisition regarding COVID-19 via social media may interact with public intentions to engage with COVID-19 vaccination. Hence, it is necessary to explore the reasons behind public protective behavior intentions, that will contribute to addressing vaccine hesitancy, as well as boost COVID-19 vaccine uptake.

To address these knowledge gaps, the purpose of this study was to ascertain the relationship between information scanning via social media and COVID-19 vaccine acceptance among people in China. Likewise, this study seeks to assess the extent to which influencing factors relate to the public intentions to receive COVID-19 vaccines. Taken together, understanding the link mentioned above will provide new insights into social-media based health communication regarding COVID-19 vaccination promotion.



2. Research model and hypothesis

The present theoretical model was established based on the protection motivation theory (PMT). In the literature on the subject, PMT has become one of the most prevalent theories to explain individuals' underlying behavioral mechanism and predict their adoption of containment measures during pandemics (Xiao et al., 2014). According to Rogers and Prentice-Dunn (1997), it comprises two main constructs that impact intention for self-protective behaviors. The first refers to threat appraisal that includes an individual's beliefs of the severity (perceived severity) and their estimation of the likelihood of infection (perceived vulnerability). The second refers to coping appraisal that includes an individual's evaluation of their own capability (self-efficacy), efforts to execute recommended behavior (response cost), and efficacy of protective measures (response efficacy) (Rad et al., 2021). Figure 1 shows the theoretical framework explaining the relationship of information scanning, health perceptions, and behavioral intention.
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FIGURE 1
 Adapted research model.


In fact, obtaining health information via scanning has become more frequent than via seeking which provides more opportunities to promote both health literacy and better health behaviors (Niederdeppe et al., 2007; Moran et al., 2016). It has been conclusively shown that increased level of knowledge can contribute to a clearer understanding of the current situation (Bowles et al., 2020). Furthermore, the relevant literature has emphasized the importance of propagating specific health knowledge on preventing uncertainty, increasing public awareness as well as enhancing public engagement during the health emergency (Zhong et al., 2020; Paul et al., 2021). Accordingly, the following hypotheses were proposed:

H1: COVID-related information scanning is positively associated with perceived severity, perceived vulnerability, self-efficacy, and response-efficacy.

H2: COVID-related information scanning is negatively correlated to response cost.

According to previous studies, an individual's decision to vaccinate depends on their perception of the risk and seriousness of the corresponding situation. In this regard, for instance, recent studies have shown that perceived risk and perceived susceptibility are the strongest determinants of behavioral intention (Shmueli, 2021; Coe et al., 2022). Furthermore, existing findings have demonstrated that the people who have higher self and response efficacy are more likely to perform protective behaviors (Brouwer-Goossensen et al., 2016; Lin et al., 2020). In contrast, previous studies have found that response cost exerts negative influence on health intention (Farooq et al., 2020). On the basis of existing findings, the hypotheses that will be tested are as follows:

H3: An individual's perceived risk and perceived susceptibility of infection positively correlate with intention to receive a COVID-19 vaccine.

H4: Self-efficacy and response efficacy have positive influence on public intention to receive a COVID-19 vaccine.

H5: Response cost is negatively associated with increased protective behavioral intention.



3. Methods


3.1. Data collection

All data was collected by using an anonymous self-administered questionnaire. The questionnaire is composed of four sections, including sociodemographic factors, COVID-19-related information scanning behaviors, health beliefs and final behavioral intention. To ensure it is understandable and accessible, the questionnaire was translated into Chinese by two researchers whose native language is Chinese. In the current study, the participants were recruited through the Credamo platform (https://www.credamo.com/). And meanwhile, the QR code and link of the questionnaire also were distributed through three popular social media platforms: WeChat, Sina-microblog, and QQ. The primary selection criteria of participants focused on Chinese social media users who were 18 years of age or older. The other inclusion criteria required participants to be eligible for the COVID-19 vaccine. The methodology and questionnaire for this study were approved by the Ethics Committee of ISCTE—Lisbon University Institute (Code:109/2021). Of the study population, 483 subjects completed and returned questionnaire, and the respondents' demographic profile was summarized in Table 1.


TABLE 1 Demographic characteristics of the study sample (N = 483).
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3.2. Measurement items

The wording of all constructs related to the present analyses is displayed in Table 2, all decisions on indicator set-up were based on previous studies. Regarding COVID-19-related information scanning, there was a three-dimensional measurement, including activeness, breadth (the total number of information sources) and depth (the degree to which participants recalled) (Niederdeppe et al., 2007). Hence, in this regard, three questions were adopted, and responses were given on a 5-point Likert scale (1 = completely no to 5 = completely yes).


TABLE 2 Reliability and validity of constructs and items.
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Regarding COVID-19 risk perception, this was measured by three questions on respondents' beliefs concerning the severity of the coronavirus, and three other questions on their recognitions of susceptibility to the virus (De Coninck et al., 2020; Coe et al., 2022). Likewise, we used three self-report items to assess whether participants felt capable of vaccine uptake (Chu and Liu, 2021). Similarly, multi-item scales were adopted to measure response efficacy and response cost (Farooq et al., 2020). All responses ranged along on a 5-ponint scale (1 = strongly disagree to 5 = strongly agree). Furthermore, participants were asked to illustrate their intentions to accept a COVID-19 vaccine on a 5-point scale, (ranging from 1 = very unlikely to 5 = very likely) (Lin et al., 2020; Shmueli, 2021).



3.3. Statistical analysis

In present exploratory studies, data entry and preliminary analysis were carried out using SPSS, version 26. Following this, to evaluate hypothesized model and explore the relationship between variables, partial least squares structural equation modeling (PLS-SEM) was performed using Smart PLS 3.3. This method is considered as one of the more powerful ways to test proposed research model as it has greater flexibility to analyze small samples and different types of data. Next, the multi-group analysis was conducted in order to quantitively describe the differences in path coefficients among socio-demographic groups.




4. Results


4.1. Measurement model

To evaluate how well constructs are assessed by their measurement items, both reliability and validity have been examined. In accordance with previous studies, outer loadings of the reflective constructs and composite reliability were tested to assess reliability, whereas convergent validity was assessed using average variance explained (AVE) (Fornell and Larcker, 1981; Hair et al., 2014). Besides this, discriminant validity was examined based on Fornell-Larcker criterion and the variance inflation factors (VIF) was also measured to assess the multicollinearity between indicators (Sarstedt et al., 2017). As can be seen in Table 2, all factor loadings and the value of CR satisfied the recommended threshold value of 0.7, and the value of AVE is above the threshold of 0.5 as well (Hair et al., 2014; Valls Martínez and Martín Cervantes, 2021). In addition, VIF is lower 5, suggesting acceptable multicollinearity. Moreover, the results obtained from Table 3 indicate the model met criterions (Wong, 2013). Consequently, we ascertained the reliability, validity and internal consistence of this model.


TABLE 3 Discriminant validity tests results using Fornell–Larcker criterion.
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4.2. Hypotheses testing

By running PLS bootstrapping with 5,000 subsamples, this model explained 40.8% of the variation in behavioral intentions to get COVID-19 vaccinations. And according to prior studies, an effect size was identified by f2, with higher than 0.02, 0.15, and 0.5 is low, medium and large respectively (Ringle et al., 2015).

From the Table 4, the result shows that COVID-19-related information scanning had a statistically positive association with perceived severity (β = 0.355, P < 0.01), perceived vulnerability (β = 0.140, P < 0.05), self-efficacy (β = 0.360, P < 0.01) and response efficacy (β = 0.355, P < 0.01). Contrary to expectation in H2, information scanning was not found to affect response cost significantly. Furthermore, it has been noted that neither perceived severity nor perceived vulnerability has significant effects on behavioral intentions, whereas both self-efficacy (β = 0.379, P < 0.01) and response efficacy (β = 0.275, P < 0.01) were significantly correlated with ultimate behavioral intentions. As postulated, response cost exerts negative influence on behavioral intentions to get COVID-19 vaccinations (β = −0.131, P < 0.05).


TABLE 4 Results of proposed hypotheses testing.
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4.3. Post-hoc analysis

In the measurement invariance of composite model procedure (MICOM), the partial measurement invariance was established, then, a Multi-Group Analysis (MGA) was carried out to explore whether there were significant differences in path coefficients between different socio-demographic groups, including genders (male vs. female), ages (younger vs. older) and education level (lower vs. higher). Here, in this regard, a P-value lower than 0.05 or higher than 0.95 indicates significant differences in the group (Cheah et al., 2020).

As can be seen in Table 5, the influence of anti-smoking-themed information scanning on perceived severity, self-efficacy and response efficacy was supported across all the groups. Similarly, the relationship of intentions to get vaccinated with self-efficacy and response efficacy was also confirmed for all the groups. And the hypothesis which proposed perceived severity positively influences intentions was not supported in any of the groups. Additionally, the association between information scanning and perceived vulnerability was only supported for the male, younger and higher educated group. Moreover, the effect of perceived vulnerability on intentions was confirmed among the female, younger, and lower educated group. Furthermore, the response cost significantly affected intentions to get vaccinated for female, younger people and users with higher education level.


TABLE 5 Result of partial least squares-multigroup analysis test.
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It is notable that no significant differences among these groups in most of the relationships were evident. However, differences were observed between male and female participants in that response efficacy exerts stronger influences on men's behavioral intentions to receive COVID-19 vaccine doses (difference = 0.344, P < 0.05), whereas the effect of response cost on ultimate intentions is much stronger among women (difference = 0.213, P < 0.05). Besides this, a statistically significant correlation was found between COVID-19-related information scanning and response cost for women (β = −0.149, P < 0.01) and younger participants (β = −0.170, P < 0.01). Surprisingly, there was a positive association between information scanning and response cost in elder group (β = 0.253, P < 0.01).




5. Discussion

The present paper aims to establish the influence of COVID-19 information scanning via social media and identify behavioral determinants influencing COVID-19 vaccine acceptance among Chinese social media users. Consistent with the literature, seven out of ten hypothesized relationships were proved: exposure to COVID-19-related information through diverse social media channels was significantly associated with four mediators, involving perceived severity, perceived vulnerability, self-efficacy and response efficacy. These results may be taken to indicate the importance of being knowledgeable about COVID-19 vaccinations in increasing health perceptions as well as promoting willingness to accept a COVID-19 vaccine (Lazarus et al., 2021). In other words, the people with higher health knowledge are more accepting of vaccination (Logan et al., 2018; Ruiz and Bell, 2021). Notably, in this regard, recent studies have highlighted the urgent need to deliver clear and relevant health information that balance publishing frequency of content regarding the benefits and risk of COVID-19 vaccination (Vulpe and Rughiniş, 2021).

In accordance with the present results, prior studies have also pointed out the significant relationship between three constructs (self-efficacy, response efficacy, and response cost) and behavioral intention to receive a COVID-19 vaccine (Ansari-Moghaddam et al., 2021; Kalam, 2021). Hence, these findings are indicative that vaccine attitude and COVID-19-related beliefs were good preconditioners of intention to get the vaccination. Notably, self-efficacy was found to be a stronger predictor for behavioral intentions than any other constructs (Eberhardt and Ling, 2021). Clearly, the results highlight the importance of safety, effectiveness, availability, and conveniences for COVID-19 vaccination to improve community engagement (González-Block et al., 2020). Therefore, effective health communication across different channels requires the clarification of the adverse effects surrounding a COVID-19 vaccination, addressing vaccine safety concerns, increasing perceptions of the benefits of vaccine uptake and explaining where and when the vaccination is offered. However, this study has been unable to demonstrate the statistically significant relationship between two variables (perceived severity and perceived vulnerability) and behavioral intention to get a COVID-19 vaccination. This result may be explained by the fact that more people worried about the vaccine safety and effectiveness rather than disease risk (Wu et al., 2018; Kerrigan et al., 2020).

As mentioned in the literature review, it has been noted that the impact of information scanning on vaccine acceptance and relevant path relationships varied according to demographic characteristics and socioeconomic profile (Padhi and Al-Mohaithef, 2020). Regarding the hypothesized relationships in the male group, response efficacy exerts greater influence on behavioral intentions, while response cost and perceived vulnerability are more influential determinants in the female group. A possible explanation for this might be that women were more susceptible and vulnerable to unforeseen effects of vaccines and disease risk, whereas men focused more on vaccine efficacy (Paul et al., 2021). Interestingly, the relationship between COVID-19 information scanning and response cost was positive among persons aged 33 or over, but negative in younger age groups. Firstly, this provides some explanation as to why older adults were found to have lower vaccine acceptance (Kucukkarapinar et al., 2021; Shen and Kejriwal, 2021). These differences can be explained in part by the negative influence of information overload. In this regard, for instance, the excessive amount of information has caused public uncertainty that negatively impacts receivers' ability to process information and make decisions objectively (Farooq et al., 2020; Phillips-Wren and Adya, 2020). Moreover, some of the issues emerging from this finding relate specifically to limited competences of older adults in processing and applying health information (Moore and Hancock, 2020; Zhang et al., 2020). Relative to specific variables in lower educated groups, a negative correlation was found between perceived vulnerability and intention to uptake COVID-19 vaccination. This finding is rather difficult to interpret, but it might be related to negative effects of higher level of COVID-19 fear, that makes it difficult to think rationally (Ahorsu et al., 2020).

Several limitations to this research need to be acknowledged. Firstly, the most important limitation lies in the fact that it was not possible to establish the full measurement invariance in the MICOM procedure. Moreover, this study has not been able to compare the differences between social media users and traditional media users due to the lack of samples. Furthermore, these findings also are limited by the use of self-reported data. In other words, it was not possible to confirm the accuracy of respondents' memory about their past exposure to COVID-19-related information. Additionally, it would be worthwhile for further analysis to determine how path relationships vary according to different information sources.



6. Conclusion

As previous research recognizes that repeated vaccination for COVID-19 will be necessary in years to come, understanding the contributing factors that improve vaccine coverage and overcome COVID-19 vaccination hesitancy is critically important. The results of this research support the idea that lack of health knowledge is one of the identified reasons for opposition to vaccines and public concerns about safety, schedule and effectiveness of COVID-19 vaccination are the strongest key determinants in vaccine uptake.

As more and more individuals are exposed to a great deal of COVID-19-related information through routine use of social media platforms, scanned information not only has a significant impact on the formation of public health beliefs, but is also associated with subsequent information seeking. Therefore, it is important to put more emphasis on the quality, quantity and fear appeal of internet health information to promote greater likelihood of engaging in self-protective behaviors during the wave of COVID-19. And the results of this study suggest that there are three primary aims of health education for COVID-19 vaccination: (a) disseminate accurate and factual information about vaccine schedule and adverse effect; (b) address concerns about vaccine safety specifically in female group and in older population groups; and (c) give full consideration of the health literacy of vulnerable and underserved populations.
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