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Despite the possible social implications of the coronavirus disease 2019 (COVID-19), previous studies of the extended parallel processing model (EPPM) in the context of COVID-19 overlooked the emotional aspects when processing fear-inducing COVID-19-related messages. Drawing upon the moral foundation theory (MFT), this study aimed to (a) apply EPPM in the Korean COVID-19 context, (b) introduce MFT and explain why moral intuitions can be related to the processing of COVID-19 messages, and (c) examine the moderating role of moral intuitions in the EPPM model. Based on the theoretical backgrounds, this study tested EPPM hypotheses and also tested whether moral intuition can moderate the relationship between perceived self-efficacy, perceived threat, fear of COVID-19, and health compliance behavioral intention. This study conducted an online survey using measurements of perceived self-efficacy, perceived threat, MFQ-20, fear of COVID, and health compliance. Our study showed three main findings. First, our study found the main effects of (a) self-efficacy on health compliance behavioral intention and (b) perceived threat on health compliance behavioral intention. Second, our study found that morality moderated the main effects of self-efficacy or perceived threat and also moderated EPPM interaction on fear of COVID. Third, the moderation of morality in the relationship between self-efficacy and health compliance behavioral intention showed that health compliance intention decreased as morality increased. Our findings suggest that people can consider COVID-19 as a social and moral issue that involves protecting others.
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INTRODUCTION

As the coronavirus disease 2019 (COVID-19) global pandemic worsened, previous studies applied and examined the extended parallel processing model (EPPM) by Witte (1) in the COVID-19 context (2–4). Although previous studies on EPPM have found some important moderating variables, these studies overlook the role of morality in the context of EPPM and COVID-19. As Kim and Chung (5) noted, people might perceive COVID-19-related messages and behavioral intentions as a moral issue that involves their concerns about infecting and harming others. It was also suggested that people in collectivist societies, such as East Asia and South Korea, could especially perceive COVID-19 as a moral issue, rather than just a disease (5). However, previous studies on EPPM did not consider morality at all and also they did not consider it as a moderator when applying EPPM in the COVID-19 context.

One of the challenges in considering morality in the EPPM and COVID-19 context entails how to define morality and measure it for use in quantitative research. In this regard, moral foundation theory (MFT) (6) offers a useful theoretical and methodological tool that integrates morality in the COVID-19 context. Specifically, MFT suggests that human moral issues generally involve five discrete moral intuitions: care, fairness, loyalty, authority, and purity. These moral intuitions have been conceptualized and validated as quantifiable measurement tools that can be used and applied to various human moral issues (7).

Drawing upon the theory of EPPM and MFT, this study aims to (a) apply EPPM in the Korean COVID-19 context, (b) introduce MFT and explain why moral intuitions can be related to the processing of COVID-19 messages, and (c) examine the moderating role of moral intuitions in the EPPM model.



EXTENDED PARALLEL PROCESSING MODEL

The EPPM argues that evaluating a fear-inducing message initiates either fear control or danger control processing (1, 8). It also explained that the type of processing that occurs depends on the perceived self-efficacy and perceived threat. This means that fear control processing occurs when individuals perceive the fear induced by a message as greater than self-efficacy and are consequently more likely to control the fear itself, rather than critically accept the message; therefore, they would more likely reject the message (fear control processing). Conversely, danger control processing occurs when individuals perceive self-efficacy as greater than the fear induced by the message, therefore, they would more likely accept the message (danger control processing). In short, EPPM proposes that fear control processing occurs in low efficacy/high threat conditions (LE/HT), and danger control processing occurs in high efficacy/low threat conditions (HE/LT).

Previous studies have applied EPPM in the COVID-19 context across different countries, such as East Asia (3, 4, 9), North America (10–12), and the Middle East (2, 13, 14). These studies proposed various unique variables that relate to applying EPPM to the COVID-19 context, such as age, gender, education, economic status, work experience, risk information exposure, intention to follow government recommendations, willingness to work, and self-esteem.

Although recent studies suggest that COVID-19 situations may involve morality (5, 15–17), it has not been tested as a moderator in EPPM. In the next section, we introduce MFT and argue how morality can be involved in the psychological processing of COVID-19 situations.



MORAL FOUNDATION THEORY

In essence, morality entails judging which specific human actions are good or bad; such judgment is based on moral standards with which people can generally agree [(18), p. 119–120]. The MFT suggests that humans developed discrete categories of morality to distinguish between good and bad, which can be generally applied across cultures through human evolution (19). Specifically, such discrete morality generally involves five moral domains: care, fairness, loyalty, authority, and purity (20). Based on the idea of discrete moral domains, MFT argues that humans judge actions as good or bad using moral domains (care, fairness, loyalty, authority, purity), which are both innate and learned and vary across cultures [(6), p. 68].

Although the application of MFT heavily depends on each context, conceptualizing the five moral domains from the MFT offers some useful insights into why COVID-19 situations might involve morality issues. In COVID-19 contexts, care violation involves infecting loved ones due to not wearing masks or maintaining social distancing; fairness violation involves people who were in close contact with COVID-19-confirmed patients, but ignore the mandatory self-quarantine period; loyalty violation involves not staying at home while other community members are in lockdown situations; authority violation involves not following the COVID-19 policies of the governments and acting upon individual beliefs or false infodemic news; purity violation involves the intentional gathering of a crowd of people, even when such actions are unnecessary for survival.

Few studies have empirically tested how the five moral intuitions can be related to emotional responses or COVID-related behavioral intentions (5, 15, 21, 22). However, these studies showed mixed results. For example, Chan (15) found that care and fairness were significant predictors of COVID-19-behavioral intentions, while loyalty had a marginal effect on wearing masks and social distancing. In the context of East Asian countries, Triandis (17) explained that moral transgression in collectivist cultures, such as Korea and Japan, might depend on the communal, autonomy, and divinity codes; violating these codes may arouse contempt, anger, and disgust because of loyalty, authority, and purity domain violation [(16, 17), p. 916]. Regarding COVID-19 and moral violation in a collectivist society, Kim and Chung (5) revealed how the loyalty and authority domain in collectivist cultures is used to judge moral actions, as it shows an example of a society where mask wearing has become an autonomous communal code and not wearing a mask is considered as betraying communal expectation. This study also found that many South Koreans considered going to crowded entertainment places as an immoral act, especially during the COVID-19 pandemic. Qian and Yahara (22) conducted a cross-sectional survey using 1,856 Japanese samples; however, this study found that only care and authority were significant predictors of COVID-19 preventive behaviors. In contrast to Eastern countries, Harper et al. (21) found that all moral intuitions, except authority (i.e., care, fairness, loyalty, and purity), significantly correlated with behavioral change and fear of COVID-19.

In short, previous studies have shown how moral intuition can be related to the fear of COVID-19 and behavioral intentions. These studies suggested that the psychological processing of COVID-19-related messages can be more than the dynamics between perceived self-efficacy and threat; rather, the processing of COVID-19 messages can involve another layer, which is moral intuition. However, it is still unknown how and whether moral intuition can serve as a moderator if morality is combined with the EPPM. Therefore, this study aims to (a) apply EPPM in the Korean COVID-19 context, (b) examine whether moral intuition can moderate the effect of perceived efficacy, threat, fear, and behavioral intentions.

Hypothesis (H)1. Self-efficacy will negatively predict fear of COVID-19.

H2. Self-efficacy will positively predict health compliance behavioral intention.

H3. The threat will positively predict fear of COVID-19.

H4. The threat will negatively predict health compliance behavioral intention.

H5. Self-efficacy and threat interact with fear of COVID-19 such that participants in the HE/LT (danger control: high efficacy/low threat) conditions will show less fear than participants in the LE/HT (fear control: low efficacy/high threat) conditions.

H6. Self-efficacy and threat interact with health compliance behavioral intention so that participants in the HE/LT (danger control: high efficacy/low threat) conditions will show higher health compliance behavioral intention than participants in the LE/HT (fear control: low efficacy/high threat) conditions.

Research question 1(RQ1). Can moral intuition moderate the relationship between self-efficacy, threat, fear of COVID-19, and health compliance behavioral intention?

RQ2. What is the relationship between moral intuition, fear of COVID-19, and health compliance behavioral intention?



METHOD


Participants and Procedure

Samples were collected from December 16, 2020, to December 22, 2020, in South Korea, using panel sampling (n = 1,500). The panel was based on age, gender, geographic region, and political orientation. A professional research company was used to conduct an online survey; 132,842 emails were sent and 2,371 people volunteered to participate. At the beginning of the online survey, participants were informed that their responses would be anonymous and informed that they are agreeing to participate by clicking and filling in responses. Volunteer participants were randomly assigned to read a mock-up personal COVID-19 story, and then all participants completed survey measurements. The final data comprised 1,500 people, with a response rate of 63.3%. All measurements and survey materials were written in Korean and approved by an institutional review board in a University in South Korea.



Stimulus

Based on previous studies on EPPM, this study created two mock-up stories (high vs. low involvement) of a perfectly healthy person in their early 30's, who had been wearing masks but unfortunately caught up with COVID-19. The mock-up stimulus comprised about 334 words; high vs. low conditions were manipulated based on psychological and geographic distance (high—patient from South Korea, low—patient from Montenegro).
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Measurements


EPPM Measurements

Extended parallel processing model measurements were adopted from Witte's (23). Risk-Behavior-Diagnosis (RBD) scale and modified to fit the COVID-19 situation to measure self-efficacy and threat. Self-efficacy was measured using six items (e.g., “wearing a mask is effective for COVID-19 prevention”) based on a 5-point scale (1—strongly disagree, 5—strongly agree) of the modified RBD scale (Cronbach's α = 0.90, M = 4.42, Mdn = 4.50, SD = 0.56); threat was measured using six items (e.g., “COVID-19 is a serious threat”) based on a 5-point scale (1 = strongly disagree, 5 = strongly agree) of the modified RBD scale (α = 0.76, M = 3.80, Mdn = 3.83, SD = 0.56).



Moral Intuition

Moral intuition was measured using the shortened version of the moral foundation questionnaire (MFQ-20). Each of the five moral intuitions was measured using four items. The MFQ-20 consisted of two parts: in part 1, the instruction was included at the top (“when you decide whether something is right or wrong, to what extent are the following considerations relevant to your thinking?), followed by statements for each moral domain (e.g., “…whether or not someone suffered emotionally”). In part 2, the instruction at the top (“please read the following sentences and indicate your agreement or disagreement”) was followed by statements for each moral domain (e.g., “respect for authority is something all children need to learn”). All items were measured based on a 6-point scales (part 1: 0—not at all relevant, 5—extremely relevant; Part 2: 0—strongly disagree, 5—strongly agree) to measure the moral intuition of care (α = 0.71, M = 2.98, SD = 0.79), fairness (α = 0.78, M = 3.32, SD = 0.81), loyalty (α = 0.66, M = 2.61, SD = 0.83), authority (α = 0.76, M = 2.49, SD = 0.92), and purity (α = 0.65, M = 2.80, SD = 0.77). Subsequently, all MFQ-20 items were averaged into a composite variable to construct the general morality (α = 0.91, M = 2.84, SD = 0.69).



Fear of COVID

Fear of COVID was measured using the FCV-19S from Ahorsu et al. (24). FCV-19S is a 7-point, 7-item scale that measures the fear of individuals of being infected with COVID-19. Seven items (e.g., “I am most afraid of coronavirus-19”) were translated into Korean and measured on a 7-point scale (1 – strongly disagree, 7 – strongly agree) to measure fear of being infected by COVID-19 in the South Korean context (α = 0.92, M = 4.19, SD = 1.26).



Health Compliance

A health compliance scale was created to measure COVID-19-related behavioral intentions. This scale comprised eight items on a 7-point scale (1–strongly disagree, 7–strongly agree) to measure four dimensions of COVID-19-related preventive behavioral measures: handwashing, self-isolation, social distancing, and mask wearing. To avoid social desirability bias and ceiling effect (e.g., marking all items to “strongly agree” to questions, such as “do you intend to follow social distancing norms?”), each of the behavioral intentional measures was created for very specific situations. For hand washing, the items were “I will wash my hands more than 30 s every single time I use a restroom no matter how busy I am,” “I will carry hand sanitizers every single time no matter how heavy my pouch is.” For self-isolation, the items were “I will not go to work if I cough or feel the slightest fever,” “I will not meet anybody if I cough or feel the slightest fever.” For social distancing, the items were “I would rather cancel my important schedules if I can't secure a distance of at least 2-meters from other people there,” “I would rather not go to socially important meetings if the meeting place is crowded.” For mask wearing, the items were “I would rather put my mask back on even if I have to drink and eat in a rush,” “I will not take off my mask even for 1 s, no matter how uncomfortable I feel or even when there is nobody around me when I go out.” These eight items were averaged into a mean score to represent a higher score indicating more a preventive behavioral intention against COVID (α = 0.90, M = 5.27, SD = 1.03).




Analysis Plan


EPPM Condition Construction

To create EPPM conditions (danger control condition, fear control condition) as independent variables, we adopted the median-split technique, based on the median scores (Mdnefficacy = 4.50, Mdnthreat = 3.83). Based on the combination of high/low efficacy and threat, contrast coding was used: LE/HT (fear control) was coded as −1 (n = 272), either low efficacy/low threat or high efficacy/high threat was coded as 0 (n = 895), and HE/LT (danger control) was coded as +1 (n = 333).



Hypotheses and RQ Testing

To test the hypotheses and RQs, we used Hayes (25). PROCESS Macro 3.5.3 downloaded from processmacro.org website (model = 1, bootstrap = 5,000, moderation conditioning values = −1, 0, +1 SD). For hypotheses testing, each hypothesis (H1–H6) was tested with a combination of RQ1 using PROCESS MACRO v.3.5.3 model 1. The results for all analyses are shown in Table 1.


Table 1. Summary of PROCESS v.3.5.3 moderation testing (model = 1, bootstrap = 5,000, conditional effects = −1 SD, M, and +1 SD).
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RESULTS


Descriptive Statistics

Before testing our hypotheses and RQs, we conducted descriptive statistical analyses for 1,500 samples, with gender (male−763 and female−737) age (below 20–292, 30–272, 40–329, 50–342, and above 60–265), the prevalence of any respiratory symptoms (1,337 had not experienced in the past year), median monthly income ([image: yes]4 million and [image: yes]5 million–about $4,000–$5,000 in the U.S.), marital status (married−896), education (high school or below−297, college or below−1,056, above graduate school−147), and political orientation (conservative−270, neutral−869, liberal−361).


Main Effects of Self-Efficacy

Hypothesis 1 predicted a negative main effect of self-efficacy on fear of COVID-19. The PROCESS MACRO analysis results did not reveal any main effect of self-efficacy condition on fear (B = 0.32, SE = 0.26, p = 0.21, 95% CI = −0.18, 0.83).

Hypothesis 2 predicted a positive main effect of self-efficacy on health compliance. The PROCESS MACRO analysis results revealed that perceived self-efficacy had a positive main effect on health compliance (B = 0.88, SE = 0.21, p < 0.001, 95% CI = 0.47, 1.30).



The Main Effect of Threat

Hypothesis 3 predicted a positive main effect of threat on fear of COVID-19. The PROCESS MACRO analysis results did not reveal any main effect of threat condition on fear (B = −0.25, SE = 0.24, p = 0.30, 95% CI = −0.73, 0.22).

Hypothesis 4 predicted a negative main effect of threat on health compliance. The PROCESS MACRO analysis results revealed a positive main effect of threat condition on health compliance (B = 0.59, SE = 0.21, p < 0.01, 95% CI = 0.17, 1.00), which was in the opposite direction of H4.



EPPM Effect on Fear of COVID

Hypothesis 5 tested the effect of EPPM on fear of COVID-19 so that participants in fear control processing would show greater fear compared to participants in danger control processing. The PROCESS MACRO analysis results did not reveal any interaction between self-efficacy and threat on fear (B = 0.23, SE = 0.19, p = 0.21, 95% CI = −0.13, 0.60); however, morality moderated the interaction between EPPM conditions and fear (B = −0.31, SE = 0.06, p < 0.001, 95% CI = −0.43, −0.19). These results suggest that the EPPM effect on fear of COVID was fully moderated by morality (refer to Tables 1, 2 and RQ1 testing below).


Table 2. Conditional effects morality as a moderator.
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EPPM Effect on Health Compliance

Hypothesis 6 tested the EPPM effect on health compliance so that participants in danger control processing would show higher health compliance than those in fear control processing. The PROCESS MACRO analysis results did not reveal any interaction between perceived self-efficacy and threat on health compliance (B = 0.21, SE = 0.17, p = 0.21, 95% CI = −0.12, 0.54).




RQs


RQ1: Moderating Effects of Morality

Research question 1 addressed whether morality can moderate the relationship between self-efficacy, threat, fear, and health compliance. The moderating effects of general morality were tested through H1–H6 (refer to Tables 1, 2).

First, morality moderated the relationship between self-efficacy and fear of COVID-19 in medium morality (M) and high morality (M +1 SD). Specifically, self-efficacy significantly negatively predicted fear of Covid-19 in medium morality (B = −0.25, p < 0.001, 95% CI = −0.37, −0.14) and high morality (B = −0.39, p < 0.001, 95% CI = −0.56, −0.23); the effect size of self-efficacy on fear of COVID-19 was stronger in high morality.

Next, morality moderated the relationship between self-efficacy and health compliance in all morality conditions. Specifically, self-efficacy significantly and positively predicted health compliance in low (B = 0.57, p < 0.001, 95% CI = 0.44, 0.71), medium (B = 0.48, p < 0.001, 95% CI = 0.38, 0.57), and high (B = 0.39, p < 0.001, 95% CI = 0.24, 0.51) morality; the effect size of self-efficacy on health compliance decreased as morality increased.

Third, morality moderated the relationship between perceived threat and fear of COVID-19 in all morality conditions. Specifically, perceived threat significantly and positively predicted fear in low (B = 0.58, p < 0.001, 95% CI = 0.42, 0.74), medium (B = 0.84, p < 0.001, 95% CI = 0.73, 0.95), and high (B = 1.10, p < 0.001, 95% CI = 0.95, 1.26) morality; the effect size of perceived threat on fear of COVID increased as morality increased.

Finally, morality moderated the relationship between EPPM interaction and fear of COVID-19 in all morality conditions. Participants in the danger control processing condition were more likely to control fear, compared to participants in the fear control processing condition in low (B = −0.43, p < 0.001, 95% CI = −0.56, −0.31), medium (B = −0.64, p < 0.001, 95% CI = −0.73, −0.56), and high morality conditions (B = −0.85, p < 0.001, 95% CI = −0.97, −0.74). This showed the EPPM effect on fear of COVID-19, which was in line with H5. In addition, the EPPM effect became stronger as morality increased, suggesting that the fear contrast between participants in fear control processing and participants in danger control processing was greater in the higher morality condition.



RQ2: Morality, Fear, and Health Compliance

Correlation analyses were conducted to test RQ2, which addressed whether there are relationships between moral intuition, fear of COVID-19, and health compliance behavioral intention. It was found that moral intuition and fear of COVID were significantly related to each other, with r (1,498) = 0.39, p < 0.001. Also, it was found that moral intuition and health compliance were significantly related to each other, with r (1,498) = 0.33, p < 0.001.





DISCUSSION

This study aimed to (a) apply EPPM in the COVID-19 pandemic context, and (b) investigate the role of moral intuition as a moderator to expand EPPM. The current study had several interesting findings.

First, our study showed that the EPPM hypotheses did not show significant results. Specifically, H1, H3, H5, and H6 were found to be non-significant. Although the results of our study showed non-significant results with EPPM hypotheses, this does not mean EPPM is not appropriate to be applied in the Korean COVID-19 pandemic context. This is due to two reasons: first, previous studies still suggested that EPPM can be applied in the East Asian COVID-19 context (3, 4, 9). Second, non-significant results of our study (e.g., H1, H3, H5, and H6) can be still explained in the EPPM context. That is, the current study measured self-efficacy and fear with Witte's (23). RBD scale and adopted median split technique to create EPPM condition variables; notably, the mean values of self-efficacy of 1,500 participants were 4.42 with a median value of 4.50, which was extremely high given that RBD scale is 5-point scale. In other words, this could be the case that both 272 participants in LE/HT conditions and 333 participants in HE/LT conditions were mostly going through danger control processing, instead of fear control processing. This interpretation can make sense with the unexpected finding of H4 that showed a significant positive effect of threat on health compliance, which was in opposite direction. These findings altogether suggest two things: (a) future COVID-19 EPPM studies should consider other ways to prevent the ceiling effect when measuring self-efficacy or fear, and (b) COVID-19 and EPPM can make more sense when other moderating variables, such as morality are adopted.

Moreover, statistical test results with morality as a moderator in EPPM showed that the processing of COVID-19-related messages in the self-efficacy or fear framework can be understood better with the extension of morality. Specifically, our study found that morality moderated the main effects of self-efficacy or perceived threat; morality also moderated EPPM interaction on fear of COVID. Notably, the moderation of morality in the relationship between perceived threat and fear of COVID-19 showed that the effect size of perceived threat increased as morality increased from low morality (B = 0.58) to medium (B = 0.84) and high morality (B = 1.10). Similarly, moderation of morality in the relationship between EPPM interaction and fear of COVID-19 revealed that participants in danger control processing showed less fear than participants in fear control processing did. The contrast of fear between fear control and danger control processing was greater, as the morality increased from low (B = −0.43) to medium (B = −0.64) and high morality (B = −0.85). This suggests that people might think of the threat of being infected by COVID-19 as a moral issue based on the moral intuitions of care, fairness, loyalty, authority, and purity, and such moral thinking moderates the effects on fear.

Finally, the moderation of morality in the relationship between self-efficacy and health compliance behavioral intention showed that health compliance intention decreased as morality increased. Notably, morality decreased COVID-19-related behavioral intentions; this effect could be due to moral licensing arguments [(26), p. 346]. The moral licensing argument suggests that past moral actions of individuals could cause them to take morally dubious actions in the future (e.g., “I have been acting well, so one mistake won't be too bad”). The MFQ-20 measured general moral beliefs, and it is possible that participants were primed to think about past moral deeds. In this sense, participants with higher morality might have felt less inclined to follow COVID-19-related behaviors in the future while thinking about how they had already been acting well in the COVID-19 pandemic situation. In this case, future EPPM studies should consider examining the moral licensing effect in the COVID-19 context.

Our study has several implications. First, we tested the EPPM model in the COVID-19 pandemic context in Korea. We found that EPPM could be useful in understanding how people process COVID-19-related health messages. In addition, the moderation of moral intuition in the EPPM showed that morality could serve as an important variable that can be considered in future studies on COVID-19 or other pandemics. Our findings suggest that people can consider COVID-19 as a social and moral issue that involves protecting others. Therefore, our study implies that researchers, health practitioners, and government officials should also consider social, moral aspects of COVID-19 and individual health.



LIMITATIONS

Although our study had several useful findings for future studies, it has a few limitations as well. First, the overall mean score of participants for perceived self-efficacy was too high (M = 4.42); despite our efforts to suppress ceiling effects by adopting the median split technique, it could not have been completely prevented. Future studies should consider other ways to avoid ceiling effects. Second, our study included only participants from South Korea. Future studies can include other East Asian countries, such as Japan and China, to examine whether East Asian countries, in general, can perceive pandemic disease as a moral issue. Third, there was a limitation in the health compliance measures we used. Although eight items we created show high reliability of α = 0.90, our study did not thoroughly validate these measures with other means (e.g., confirmatory factor analysis). Also, although these items were created to avoid the ceiling effect, our data showed that the mean value was still high with M = 5.27. Still, the results of our hypotheses testing (H2 and H4) and moderation testing show that our measure can be still useful. Future studies can include an improved measure of health compliance in the COVID-19 context.



CONCLUSION

In conclusion, we tested the EPPM model in the COVID-19 context in South Korea and introduced moral intuition as a moderator. Our study showed that morality could serve as a new important variable in the processing of pandemic-disease messages, which can expand EPPM theory.
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