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The COVID-19 pandemic has contributed to the death of over 625,000 Americans and it continues to have monumental consequences worldwide for economic, social and individual life. An effective vaccine program is considered vital to securing collective immunity; yet, many Americans are still hesitant to be vaccinated. This two-part study first experimentally tests two message frames (inoculation vs control) designed to counter resistance to the COVID-19 vaccine with individuals who are initially supportive, neutral or opposed to it. Based on a key finding from Study 1 (that political ideology appears to be impacting receptiveness to the messaging), Study 2 examines response to these same two messages using either a politicized (Dr. Anthony Fauci) or neutral source to test the mediating effects of political ideology. Results contribute to existing literature by examining inoculation effects in a new context (“debunking” misinformation vs “prebunking” to bolster supportive attitudes), and demonstrate how psychological reactance is working in tandem with inoculation to influence attitudes toward the COVID-19 vaccine.
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INTRODUCTION
By every measure, the impact of the COVID-19 pandemic has been monumental to society. As of August 2021, the virus contributed to the death of over 625,000 Americans (Centers for Disease Control, 2021). It has also taken an enormous toll on mental health, leading to increased alcohol consumption, substance abuse and suicide rates (Panchal et al., 2020). An effective vaccination program is vital to securing collective immunity; yet, many Americans are hesitant to be vaccinated due to a variety of concerns. A study conducted prior to the vaccine’s release found that 24% of Americans said they would definitely refuse it, and another 25% said they would probably refuse (Tyson et al., 2020). Fortunately, since the vaccine’s release, these numbers have dropped to 9.5 and 13.9% respectively (File and Mohanty, 2021). Although these numbers reflect a downward trend, a refusal rate of greater than 10% could impede a targeted vaccination rate of 82–85%, which is the current estimate for achieving herd immunity against the COVID-19 virus (Read, 2020).
Contributing to Americans’ resistance to the COVID-19 vaccine are their beliefs that vaccine development has not been adequately tested for safety or long term effects (60%); virus mutation makes it unlikely the vaccine will be effective (37%); perceived personal risk from COVID-19 is insufficient to warrant being vaccinated (19%); vaccines are generally dangerous, stemming from medical community mistrust (20%), and dissatisfaction with the government’s pandemic response (including suspicions that the vaccine’s response may be politically-motivated) (Ipsos, 2020). Many concerns expressed by those unwilling to take the vaccine appear to be influenced by demographic and psychological factors, such as political ideology and institutional trust, rather than factual information (Tyson et al., 2020).
Given the daily flood of information (and misinformation) bombarding Americans about COVID-19, it may be difficult for individuals to objectively evaluate every piece of information based on its merit. Misinformation about the COVID-19 vaccine can have significant societal consequences if it undermines scientific evidence about the seriousness of the virus’s threat to public health (Benski et al., 2020). While social media sites have taken measures to crackdown on the spread of COVID vaccine misinformation (McGill and Sara Fischer, 2021), the responsibility for informing and educating the public about the importance of vaccine uptake must not rest solely with the media. Effective public interest campaigns are needed to promote positive and resistant attitudes toward vaccine uptake before the spread of misinformation becomes too firmly entrenched. A proven strategy worth examining is the use of tailored inoculation messaging designed to neutralize misinformation about the vaccine before it is firmly encoded.
Using a theoretical foundation of Inoculation and Psychological Reactance theories, this two-part study first experimentally tests two message frames (inoculation vs control) designed to counter resistance to the COVID-19 vaccine with individuals who are initially supportive, neutral or opposed to it. Then, it further tests response to these same two messages using either a politicized source (Dr. Anthony Fauci) or a neutral source to examine the mediating effects of political ideology. To date, few studies have considered inoculation effects across a full spectrum of pre-existing attitudes, and even fewer have considered the effect of political ideology on attitude change in a public health context. This work provides important insights about communication strategies designed to debunk misinformation and increase public willingness to consider taking the COVID-19 vaccine. It also extends theory by testing the effects of inoculation messaging on individuals with neutral and opposed attitudes who may experience reactance to that messaging based on the political orientation of the source. As such, this study offers new insights about the basic mechanisms driving inoculation and reactance processes, offering public interest communicators an effective strategy for increasing COVID-19 vaccine uptake.
Inoculation Theory
Considered the most consistent and reliable method for countering resistance to persuasion (Miller et al., 2013), Inoculation theory provides a powerful framework to measure the effect of messages intended to promote COVID-19 vaccine uptake. McGuire (1964) originally theorized that an attitude can be protected against counter influences in the same way a body can be protected from disease (through pre-exposure to weakened versions of an attitudinal threat). By presenting such two-sided messaging, individuals are theoretically motivated to resist subsequent attitudinal challenges through the processes of threat and counterarguing. Traditional inoculation messages introduce threat (a recognition of attitudinal vulnerability) among individuals who hold a position favorable to a cause or a brand, with the goal of motivating them to fortify their defenses and more strongly advocate (or counterargue) their positions (Ivanov, 2018). This method, known as “prebunking,” has been shown to successfully reinforce positive attitudes through decades of experimental research in media effects (Banas and Rains, 2010), as well as foster resistance to negative health behaviors (Compton et al., 2016).
Recent scholars (Wood, 2007; Ivanov et al., 2017) have examined inoculation effects across all audiences (rather than just those who support a position), with a goal of understanding how inoculation might be used persuade those who are neutral or opposed to a cause. Others have expanded inoculation’s processes into new contexts, including “therapeutic inoculation,” which involves interventions designed to inoculate audiences who have already been afflicted with misinformation (Maertens, et al., 2020; Roozenbeek and Van der Linden 2019). This technique has been empirically shown to generate large-scale resistance against fake news related to climate change (Cook et al., 2017; Van der Linden et al., 2017) and COVID-19 (Van der Linden et al., 2020), even when the inoculation messaging did not align with respondents’ prior attitudes.
Another recent departure from traditional inoculation research is the expectation of measuring attitude change longitudinally. Contemporary inoculation researchers differentiate between active vs passive inoculation (Maertens et al., 2020), noting that immediate debunking is critical with fake news, since some individuals will continue to believe it long after it has been discredited. Van der Linden and others (2017) demonstrated that in the context of climate change, the positive effects of a single exposure to a therapeutic inoculation can persist over time, but this outcome is dependent on high involvement and low attitude certainty about the issue. These new approaches extend inoculation effects research beyond protecting pre-existing positive attitudes over time (prebunking) to understanding the effects of inoculation messaging on those with neutral or negative attitudes immediately following exposure (debunking). Given the current divided mindset and the mixed narrative currently being presented to Americans about the COVID-19 vaccine, Inoculation theory offers great potential for examining public response to persuasive messages designed to challenge misinformation about the vaccine across a full spectrum of attitudes and ideologies.
Psychological Reactance Theory
Psychological Reactance Theory (PRT) purports that individuals will react negatively when presented with a threat that is perceived to limit or eliminate a specific freedom or set of freedoms (Brehm, 1966). Reactance has been shown to motivate behaviors aimed at regaining any lost freedoms, along with the expression of negative attitudes and emotions. Perceived threats can be internal (choosing to limit one’s own options), or external (when environmental factors limit one’s ability to exert previously-held freedoms) (Brehm, 1966; Brehm and Brehm, 1981). PRT is relevant in this context because it provides an explanation for why pro-COVID-19 vaccination messages may be perceived as freedom threats, leading to negative outcomes.
Recent scholars (Dillard and Shen, 2005) conceptualize reactance as an amalgamation of negative thoughts and feelings, which are characterized by an intertwining of cognitive (counterarguing) and affective (anger) components. Researchers utilizing PRT to examine communication outcomes have predominantly focused on identifying the message features most likely to stimulate and diminish reactance, including freedom-threatening language, provision of choice, message framing and empathetic narratives (Reynolds-Tylus, 2019). For example, Richards and Banas (2015) found that two-sided inoculation messages promoting empathy reduced freedom threat and reactance to anti-drinking messages as compared to a one-sided control message.
To better understand how inoculation and reactance might be working together to influence attitudes and behaviors related to the COVID-19 vaccine, this study considers key theoretical concepts from both theories and how they potentially interact in this context. Some of these concepts are theoretical (pre-existing attitudes, perceived threat, and counterarguing); while others are context-specific (political ideology, institutional trust and attitude certainty).
Pre-Existing Attitudes and Resistance
To conduct effective inoculation testing, McGuire (1961) noted that attitudes must be measured prior to exposure to inoculation messaging to not only reveal the state of accepted beliefs, but to assess the vulnerability of attitudes prior to encountering a threat. Pfau et al. (2009) further asserted that attitudes regarding an issue must be firmly in place at the time of the inoculation, and there must be a division of opinions, both in support of and in opposition to positions regarding the issue. While inoculation has been traditionally used to bolster supportive attitudes toward an issue in anticipation of attack (Banas and Rains, 2010; Compton et al., 2016), recent studies indicate that inoculation can also be an effective strategy to influence audiences across a broader spectrum of attitudes. For example, Wood (2007) found that those with initially-neutral attitudes toward agricultural biotechnology reported significantly greater attitude change following exposure to inoculation messaging as compared to those with supportive or negative attitudes. Likewise, Ivanov and others (2017) found that inoculation messages about tourist destinations significantly influenced subjects with initially-neutral and opposing attitudes, but the effect sizes were small. In their study related to debunking misinformation about climate change, Van der Linden et al. (2017) found that inoculation messages pre-emptively protected respondents’ attitudes from such misinformation across a polarized spectrum of beliefs.
These recent studies indicate that inoculation messaging has the potential to positively influence views about the COVID-19 vaccine across all attitudinal groups (serving to either prebunk or debunk existing beliefs); but it is particularly effective among those with neutral (or at least not yet strongly held) attitudes, suggesting the first hypothesis for this study:
H1: Among subjects exposed to the inoculation message, initially-neutral subjects will report greater positive attitude change than initially (a) supportive or (b) opposed subjects.
Perceived Threat
Threat is conceptualized as a perceived challenge to an existing belief (Compton and Ivanov, 2012), and considered a critical component of inoculation (Pfau, 1995). Perceived threat requires recognition that one’s attitude about an issue is vulnerable to attack; and the efficacy of a threat is directly related to an individual’s familiarity with (and ability to call on) counter-attitudinal arguments (Compton and Ivanov, 2012). McGuire (1964) argued that overcoming unfamiliar counter-attitudinal arguments is more challenging than overcoming familiar ones, meaning novel arguments theoretically offer the greatest opportunity to trigger attitude change. Indeed, Miller and others (2013) demonstrated that individuals who were supportive or opposed to an issue are more likely to ignore or discount a challenge to their current beliefs if they have previously encountered it. However, Banas and Rains (2010) found no appreciable differences in the persuasiveness of threat messages featuring familiar versus novel content. Building on these previous studies, Richards et al. (2017) found that psychological reactance was a better predictor of response to inoculation messaging designed to decrease soda and alcohol consumption than previous familiarity with the message content.
Reasoning that they are less familiar with arguments about an issue (and their beliefs are not as firmly-established), Wood (2007) argued that neutral subjects are less likely to experience threat compared to supportive or opposed subjects. Thus, assuming respondents have different levels of familiarity with information surrounding the COVID-19 vaccine, it follows that neutral subjects should experience the lowest threat-related resistance to an inoculation message, suggesting:
H2: Initially-neutral subjects will report lower perceived threat from the inoculation message than initially (a) opposed or (b) supportive subjects.
Counterarguing
Conceptualized as an intention to defend pre-established attitudes, counterarguing is another critical component of the inoculation process. McGuire (1964) purported that by threatening individuals’ beliefs, inoculation messages motivate them to bolster their defenses by counterarguing their position. Traditional inoculation research focused on counterarguing effects among supportive subjects; consequently, effective inoculation messaging was expected to provide content that supportive subjects could use to refute an attack on their beliefs (Compton and Pfau, 2005). However, since subjects initially-supportive of and opposed to the position advocated in a two-sided inoculation message theoretically experience threat, it may be expected that both groups will be triggered to counterargue (although the valence of their counterarguments will differ). Indeed, opposed subjects are likely to engage in “reverse counterarguing” (advocating an opposing point of view) to express their disagreement with the position advocated in the inoculation message (Wood, 2007).
Compton and Pfau (2005) demonstrated that since counterarguing is an interpersonal process, individuals in the digital age often seek attitudinal reassurance and practice advocacy via social media. While supportive subjects are likely to counterargue by sharing an inoculation message as presented with their social network (since it aligns with their beliefs), a prevalent form of reverse counterarguing among opposing subjects is sharing a message that directly refutes the content of an inoculation message in order to discredit it (Lee et al., 2014). In the current social media environment, there is ample evidence of counterarguing and reverse counterarguing about many issues, but it is especially prevalent regarding the COVID-19 vaccine (McGill and Sara Fischer 2021). Inoculation theory (in tandem with PRT) suggests that challenging an individual’s beliefs elicits threat, which will motivate that individual to counterargue in order to re-establish freedom. Recent research (Chan and Ngai 2011) indicates that if a perceived threat motivates an individual to counterargue for or against a two-sided inoculation message, they are likely to share that message (or challenge it) with their social network, suggesting:
H3: Initially-neutral subjects exposed to the inoculation message will report lower counterarguing intent than initially (a) supportive or (b) opposed subjects.
Political Ideology
Political ideology has been defined as a set of attitudes containing cognitive, affective, and motivational components that organize an individual’s values and beliefs (Tedin, 1987). In their examination of the role of political ideology in consumer reaction to multiple consumption regulations (e-cigarettes, food warning labels, and using mobile phones while driving), Irmack and others (2020) found that the position held by the political party that subjects support affects how they cognitively and affectively process information presented to them about an issue. Moreover, numerous studies demonstrate that political ideology is a key contributor to individuals’ attitudes about the level of threat attributed to the COVID-19 virus (Cakanlar et al., 2020; Kelly et al., 2020; Nowlan and Zane 2020; Roozenbeek et al., 2020; Van der Linden et al., 2020), as well as the efficacy of the vaccine (Bechler and Tormala, 2020; Chou and Budenz, 2020; Tyson et al., 2020).
While conservatives are generally more sensitive to threats surrounding public health-related issues than liberals (Lilienfeld and Latzman, 2014; Crawford, 2017; Jost, 2017); liberals report greater sensitivity to threats about the COVID-19 pandemic (Barrios and Hochberg 2020). These ideological differences have been attributed to conservatives’ greater tendency to view free will and self-determination as the primary drivers of outcomes in life, causing them to react negatively toward regulations perceived as restricting their freedom (Irmack et al., 2020). Political conservatives also tend to be more risk-averse than liberals (Baumgaertner et al., 2018); so depending on their estimation of the risks associated with taking the vaccine versus not, their political ideology will likely influence their attitudes and behaviors. Seibel and Dowd (2001) also found that conservatives are less concerned with social norms and maintain a higher desire for autonomy than liberals, suggesting they may be highly-reactant to new rules implemented for the betterment of society over the rights of individuals.
These findings indicate that political ideology likely influences individuals’ attitudes about the COVID-19 vaccine; therefore, inoculation messaging intended to persuade conservatives needs to avoid triggering reactance by excluding freedom-threatening language (Reynolds-Tylus, 2019; Chou and Budenz 2020). That said, effective persuasion requires more than just compelling language. A message’s source has also been found to significantly influence receptivity to various public health messages. For example, Baumgaertner et al. (2018) found that political ideology indirectly influenced parents’ attitudes about vaccinating their children through their perceived trust in the health-related information sources. Moreover, Motta et al. (2021) and Nowlan and Zane (2020) demonstrated that the source of COVID-19 messaging was critical in determining perceived threat and attitude change related to the COVID-19 virus. Therefore, COVID-19 pro-vaccination messaging attributed to a source that triggers reactance based on the audience’s political viewpoint is less likely be less effective; and based on the studies outlined above, suggests another hypothesis for this study:
H4: Conservative subjects will report higher perceived threat in response to the two-sided politicized message as compared to (a) the one-sided politicized message, (b) the one-sided neutral message or (c) the two-sided neutral message.
Institutional Trust and Attitude Certainty
While political ideology may help explain attitudes and behaviors related to the COVID-19 vaccine, scholars point to important antecedents of political ideology that may be playing a moderating role as well. According to a recent study, trust placed in the medical community and government experts has an effect on individuals’ willingness to be vaccinated in general (Baumgaertner et al., 2018). In examining susceptibility to misinformation about COVID-19 vaccination in particular, Roozenbeek and others (2020) noted that lower trust in medical science and government experts also played a role in determining subjects’ beliefs. Recent news reports (Leonhardt, 2021) and consumers surveys (Berg, 2020) also confirm how trust in medical and government institutions is influencing Americans’ attitudes about the COVID-19 vaccine, suggesting these attitudes are becoming more entrenched.
Indeed, despite decreases in vaccine hesitancy since it first became available, those who say they will probably refuse the vaccine (about 25% of Americans) appear to have developed even greater attitude certainty in recent months (Braunstein et al., 2021). Since studies show that attitude certainty remains relatively stable over time (DeMarree et al., 2020), the current level of anti-vaccine attitude certainty is likely to remain unchanged without effective intervention. That said, studies indicate that presenting opposing messages to those confident of their attitudes could trigger reactance (Bechler and Tormala, 2020). Therefore, a clearer understanding of the antecedents and consequences driving individuals’ attitude certainty about the COVID-19 vaccine is critical.
Research on the psychological foundations of attitude certainty suggest that factors such as information-seeking behavior (Kelly et al., 2020), having direct experience with the issue (Wu and Shaffer 1987); perceiving social support for one’s attitude (Visser and Mirabile 2004), and the frequency of expressing an attitude about the issue (Holland et al., 2003) all contribute to attitude certainty. Moreover, the so-called “bandwagon effect” (an individual’s tendency to adopt a particular style, behavior or attitude because they believe everyone else is doing it), can strengthen or weaken attitude certainty (Li and Sundar 2021). Banas and Richards (2017) purport that perceived threat on its own does not consistently predict outcomes to inoculation messaging; rather, psychological states (like political ideology, trust in the source and attitude certainty) must be modeled as mediating variables that intervene between the message manipulation and persuasive outcomes. Based on these findings, the final hypothesis predicts:
H5: Political ideology (moderated by trust in the medical community, government, and attitude certainty) will mediate the direct effect of COVID-19 messaging on attitude change.
Figure 1 illustrates the proposed relationships between these variables.
[image: Figure 1]FIGURE 1 | Study 2 Moderated Mediation Model.
MATERIALS AND METHODS
This study included two experiments, the first testing two message frames (inoculation vs control) to examine inoculation effects among those who were initially opposed, neutral or supportive of the COVID-19 vaccine; and the second to further test how these same messages were perceived by individuals who were liberal, moderate or conservative when incorporating a politicized versus a neutral message source. Both studies used a randomized pre-test/post-test design measuring immediate inoculation and reactance effects both within and between subjects.
Measures
Attitude toward the Vaccine was based on six items from a U.S. poll conducted by Ipsos (2020). Respondents rated their agreement (both pre and post-exposure) on a 12-point scale (1 = strongly disagree to 12 = strongly agree) with statements like “Taking the vaccine is the best way to prevent yourself from getting COVID-19”. Pre-exposure attitudes (M = 6.98, SD = 3.49, α = 0.92) were dummy coded into three groups, with mean scores ≤4.0 categorized as “opposed” (M = 2.64, SD = 1.24), scores ranging from 5.0 to 8.0 as “neutral” (M = 6.67, SD = 1.22), and scores ≥9.0 as “supportive” (M = 10.63, SD = 1.19). Post-exposure attitudes were measured using the same scale (M = 7.37, SD = 3.51, α = 0.94). Attitude change was the difference between post-attitude and pre-attitude (M = 0.39, SD = 1.52).
Perceived Threat was measured using Dillard and Shen (2005) 8-item scale asking respondents to rate their agreement on statements like, “The message threatened my freedom” on a 7-point scale (1 = strongly disagree to 7 = strongly agree) (M = 4.37, SD = 1.70, α = 0.95).
Based on recent inoculation (Compton and Pfau, 2009) and reactance-based (Li and Sundar, 2021) studies, Counterarguing was conceptualized as respondents’ social media sharing intent of the COVID-19 message presented using a 7-point bi-polar scale adapted from Kim et al. (2001). Options ranged from “Immediately post a comment about what’s wrong with it” (-3) to “Scroll past it and forget about it” (0), to “Immediately share it with my social network” (+3) (M = 1.27, SD = 1.76).
Trust in Medical Community was measured using five items adapted from McKnight et al. (2002) scale. Participants indicated their agreement with statements like “I am comfortable relying on the medical community to meet its obligation to provide safe care for me and my family” based on a 7-point scale (1 = strongly disagree, to 7 = strongly agree) (M = 5.31, SD = 1.08, α = 0.85).
Trust in Government was also measured using four items adapted from McKnight et al. (2002) scale. Participants indicated their agreement with statements like, “I am comfortable relying on U.S. government to meet its obligation to protect citizens” based on a 7-point scale (1 = strongly disagree to 7 = strongly agree) (M = 4.90, SD = 1.41, α = 0.89).
Respondents’ Political Ideology was measured using a 12-point bipolar scale [far left/liberal 1) to far right/conservative (12)], which was dummy coded into three groups. Mean scores ≤4.0 were coded as “Liberal” (M = 2.8, SD = 1.40), scores ranging from 5.0 to 8.0 as “Moderate” (M = 6.55, SD = 1.85), and scores ≥9.0 as “Conservative” (M = 9.56, SD = 1.85).
Attitude Certainty was measured using six items from Tormala and Rucker (2007) attitude certainty scale. Participants were asked to indicate their agreement on such statements as “My attitude on this topic is firm” and “I can defend my position if it is attacked” using a 10-point scale (1 = strongly disagree to 10 = strongly agree) (M = 7.01, SD = 1.84, α = 0.91).
Table 1 summarizes each item along with the means, standard deviations and Cronbach’s alpha for each composite variable.
TABLE 1 | Study Measures.
[image: Table 1]Study 1 Method
Study 1 employed a 2 (inoculation vs control message) x 3 (opposed, neutral, or supportive pre-existing attitude) online experiment. Following a series of questions to determine their pre-existing attitudes, respondents were randomly assigned to see a social media post that either presented a two-sided inoculation message or a one-sided control message promoting the importance of COVID-19 vaccine uptake (see Figures 2, 3). Following exposure to the stimuli, participants’ post-intervention attitudes were measured by an online survey.
[image: Figure 2]FIGURE 2 | Study 1 Inoculation Message.
[image: Figure 3]FIGURE 3 | Study 1 Control Message.
Consistent with previous studies (Pfau et al., 2009; Miller et al., 2013; Ivanov, 2018), the inoculation message in this study incorporated two-sided language (offering support, defense, and refutational features) about the vaccine in order to elicit inoculation. It also included a mix of cognitive appeals supported by evidence, along with affective appeals designed to enhance empathy (Pfau et al., 2005). Alternatively, the control message presented one-sided language in support of the vaccine taken directly from the CDC website. It utilized a factual tone and did not present argumentative facts nor emotional language. Both messages in Study 1 featured text only and they were attributed to health or government entities rather than individuals to control for effects related to the message source.
Study 1 Participants
Study 1 included a representative U.S. sample recruited through Dynata and paid for their participation. A power analysis with a significance level of 0.05 at 0.80 power indicated a required sample of 41 participants per condition (246 total). A total of 458 respondents (56.8% female), 18–81 years old (M = 41.7, SD = 17.4), primarily Caucasian (77.4%), with some college education (71.1%); and a median household income of $50,000-60,000 completed the study. Among participants, 23.9% reported being initially opposed to the COVID-19 vaccine, 41.4% were neutral and 34.6% were supportive.
Study 1 Results
To confirm that the message manipulation was effective, an independent sample t-test was conducted to determine differences in counterarguing intent across conditions. Previous studies (e.g., Wood 2007; Compton and Pfau, 2009; Ivanov 2018) used this as a primary measure of inoculation effects in other contexts. Results confirmed that significantly greater counterarguing intent was associated with the inoculation message (M = 0.24, SD = 1.75) versus the control (M = 0.10, SD = 1.67), t (442) = 2.16, p = 0.03, indicating that the message manipulation was effective.
An ANOVA found a significant interaction between pre-existing attitude and attitude change for the inoculation message [F (2, 223) = 10.32, p = 0.00]. Post hoc tests showed that initially-neutral subjects exposed to the inoculation message reported greater attitude change than supportive subjects (MD = 0.92, p = 0.00), thus H1a was supported. However, neutral subjects did not report a significantly greater attitude change compared to opposed subjects (M = -0.45, p = 0.11), so H1b was not supported.
An ANOVA found a marginally-significant interaction between pre-existing attitude and perceived threat for the inoculation message [F (2, 223) = 2.51, p = 0.08]. Post hoc tests showed that although initially-neutral subjects reported lower perceived threat from the inoculation message than opposed subjects, it was not significant (MD = -0.22, p = 0.39), so H2a was not supported. Also, initially-neutral subjects reported higher perceived threat than supportive subjects exposed to the inoculation message (MD = 0.41, p = 0.05), therefore H2b was not supported.
An ANOVA found a significant interaction between pre-existing attitude and counterarguing for the inoculation message [F (5, 342) = 9.71, p = 0.01]. Post hoc tests showed that initially-neutral subjects exposed to the inoculation message reported significantly lower counterarguing intent than supportive subjects (MD = -0.44, p = 0.04), so H3a was supported. However, initially-neutral subjects reported higher counterarguing intent than opposed subjects (MD = 1.22, p = 0.00), so H3b was not supported.
Study 1 Discussion
This first experiment tested if inoculation messaging could positively impact the attitudes of participants with initially-neutral and opposing views about the COVID-19 vaccine. Consistent with previous studies (Wood, 2007; Ivanov et al., 2017), results indicate that two-sided inoculation messaging offers promising potential with initially-neutral subjects; however, this outcome was not consistent among opposed subjects. One possible explanation for this result is that at the time this study was conducted (just prior to the release of the vaccine), attitudes about the COVID-19 vaccine may not have been firmly established, limiting predictable inoculation effects (Pfau et al., 2009). Or perhaps, as Cook and others (2017) suggested, the inoculation message successfully shifted some initially-opposed subjects’ attention away from their cognitive biases (limiting perceived threat and contributing to positive attitude change), but others were not so easily persuaded for reasons not accounted for by this study.
Another unexpected result was that although perceived threat associated with the inoculation message was highest among the initially-opposed group (M = 3.39), it was not significantly different from the neutral group. Indeed, the lowest perceived threat for the inoculation message was reported by the supportive group (M = 2.77). Inoculation theory maintains that threat is generated by the recognition that one’s attitude on an issue is vulnerable to attack; therefore, it was assumed that neutral subjects would experience less threat than supportive subjects. Given these results, perhaps supportive subjects had greater attitude certainty about the positive aspects of the COVID-19 vaccine, so they did not experience threat from the inoculation message. As Miller et al. (2013) demonstrated, individuals who are supportive of an issue are more likely to ignore or discount a challenge to their current beliefs if they have previously encountered it (thus lowering the message’s perceived threat).
As expected, initially-supportive subjects were significantly more likely to share the message with their social network (counterargue) than neutral subjects, regardless of the message condition. However, opposed subjects were significantly less likely to counterargue than their neutral counterparts, meaning they did not intend to share the message with their social network (even to rebut it). This finding suggests that something other than perceived threat was driving the opposed subjects’ response. Perhaps opposed subjects experienced reactance to the message, and this perceived threat to their freedom motivated them to stifle any further discussion of the topic with their social network. Or, since both messages were attributed to either medical or government sources, it is possible that distrust in these entities influenced this outcome as well.
Most public health messaging relies on an information-deficit (Baumgaertner et al., 2018) or informational flow (Gonella et al., 2020) approach to educate people on the risks and benefits of vaccination. However, the results of Study 1 demonstrate that factual information is not the only consideration driving subjects’ attitudes about the COVID-19 vaccine. Recent studies indicate that individuals’ political ideology strongly influences their perceptions and acceptance of risk (Cakanlar et al.,. 2020; Nowlan and Zane, 2020; Roozenbeek et al., 2020; Van der Linden et al., 2020), making it of particular importance in determining vaccine attitudes. To further test the efficacy of inoculation messaging, a second study was designed to examine the antecedents shown to influence consumer attitudes and behaviors in this context (political ideology, trust in the message source and attitude certainty).
Study 2 Method
Study 2 employed a 2 (inoculation vs control message) x 2 (politicized vs neutral source) x 3 (liberal, moderate vs conservative ideology) online experiment testing attitudinal change of respondents based on their political ideology. Respondents were randomly assigned to see a social media post that presented the same inoculation or control message promoting COVID-19 vaccine uptake that was attributed to Dr. Anthony Fauci or an anonymous doctor (see Figures 4, 5, 6, 7). The same language tested in Study 1 was used for the inoculation and control messages in Study 2; the only change to the stimuli was the incorporation of the name and photograph of either Dr. Anthony Fauci or an anonymous, fictional doctor as the source of the message. Dr. Fauci was chosen as the politicized source due to his demonstrated unpopularity among conservatives (Creitz, 2021). Following exposure to one of the four stimuli, participants’ post-intervention attitudes were measured by an online survey.
[image: Figure 4]FIGURE 4 | Study 2 One-Sided Politicized Source Message.
[image: Figure 5]FIGURE 5 | Study 2 One-Sided Neutral Source Message.
[image: Figure 6]FIGURE 6 | Study 2 Two-Sided Politicized Source Message.
[image: Figure 7]FIGURE 7 | Study 2 Two-Sided Neutral Source Message.
Study 2 Participants
Study 2 included a representative U.S. sample recruited through Amazon Mechanical Turk and paid for their participation. A power analysis with a significance level of 0.05 at 0.80 power indicated the required sample of 43 participants per condition (516 total). A total of 543 U.S. respondents (58.5% male) aged 18–79 years old (M = 40.9, SD = 17.2) completed the study. They were primarily Caucasian (70.1%), college graduates (51.3%); with a median household income of $50,000-60,000. Their reported political ideologies were 30.4% liberal, 33.2% moderate, and 36.4% conservative.
Study 2 Results
Two independent sample t-tests confirmed that respondents reported significantly greater counterarguing intent for the inoculation message (M = 1.49, SD = 1.78) as compared to the control (M = 1.03 SD = 1.73), t (523) = 2.48, p = 0.01. Likewise, respondents reported significantly greater counterarguing intent for the politicized (M = 1.42, SD = 1.74) versus the neutral message source (M = 1.04, SD = 1.43), t (523) = 2.23, p = 0.03, indicating that both message manipulations were effective.
An ANOVA did not find a significant relationship between political ideology and perceived threat across message conditions [F (3, 196) = 0.27, p = 0.85]. Moreover, post hoc tests showed that conservative subjects reported lower perceived threat when exposed to the two-sided politicized message (M = 5.02) as compared to the one-sided politicized message (M = 5.20), the one-sided neutral message (M = 5.24), or the two-sided neutral message (M = 5.18), therefore H4a, H4b and H4c were not supported.
Hypothesis 5 predicted that political ideology (moderated by trust in the medical community, government, and attitude certainty) will mediate the direct effect of the COVID-19 messaging framing on attitude change. Using PROCESS SPSS macro, message condition was entered as the independent variable (X), attitude change was the dependent variable (Y), political ideology was the mediator (M), and trust in the medical community (W), trust in government (Z), and attitude certainty (V) were entered as moderators (Model 23). Two models separately assessed the influence of message condition on attitude change: indirect path B (message condition—political ideology—attitude change), which was significant [F(5, 543) = 2.121, p = .050]; and direct path C’ (message condition—attitude change), which was not significant [F(3, 543) = .011, p = .999]. Taken together, these findings indicate that political ideology (moderated by medical trust, government trust, and attitude certainty) did have a mediating effect on attitude change; therefore, H5 was supported.
In looking at the variables individually, government trust was the only significant moderator on political ideology (t (20, 528) = -1.519, p = 0.013), and the unconditional interaction between message condition and government trust (X*Z) was also significant (p = 0.047). Medical trust did not have a significant moderating effect on political ideology (t (20, 528) = 0.662, p = 0.508), and the interaction between message condition and medical trust (X*W) was also not significant (p = 0.870).
Interestingly, none of four message conditions independently had a significant indirect effect on attitude change; however, political ideology (t (5, 543) = -2.234, p = 0.026) and attitude certainty (t (5, 543) = -2.455, p = 0.014) both had significant negative effects, suggesting that these two variables were overriding any messaging effects in this study. That said, the one-sided neutral message did have a significant partial moderated mediation with government trust (index = -0.134), meaning as respondents’ political ideology became more conservative, they were less likely to trust government in this context. Table 2 provides detailed results for every relationship in the moderated mediated model.
TABLE 2 | Moderated Mediation Model Statistics.
[image: Table 2]Study 2 Discussion
Using tenets from both Inoculation and Psychological Reactance theories, this second study sought to examine the mediating role of the political ideology of the source in predicting attitude change about the COVID-19 vaccine. While significant results were found for the model overall, there were some unexpected findings, suggesting that while this blended theoretical approach is useful, additional research is needed to enhance understanding of these complex and interdependent relationships.
First, Inoculation theory predicts that perceived threat is critical to attitude change; however, in this study, conservative subjects reported the lowest level of perceived threat in response to the two-sided politicized message as compared to the other conditions. Based on recent research related to the effect of political ideology on attitudes about the COVID-19 vaccine (Roozenbeek et al., 2020; Van der Linden et al., 2020), conservative subjects should have reported the highest level of threat from the politicized inoculation message since it featured a controversial source, Dr. Anthony Fauci, who is not well-regarded by their political peers. That said, McGuire (1964) purports that the efficacy of an inoculation message is directly related to an individual’s familiarity with (and confidence in) the facts presented. Perhaps due to the enormous stream of information (and misinformation) circulated about the COVID-19 vaccine, conservative subjects’ attitudes about the vaccine were already established, so they considered the politicized message as fake news and simply disregarded it. Or, perhaps conservatives perceived the politicized message as manipulative and/or an attempt to limit their freedom, so their reactance led them to quickly dismiss it without fully processing the content.
This explanation is supported by the results of the integrated model, which showed that when political ideology served as a mediator, there were significant differences in attitude change between the message conditions. That said, although different effects (ranging from positive to negative) were reported for each of the message conditions, none of them were significant to the outcome of attitude change independently. As shown in Table 2, the variables offering the most significant effects in the model were the participants’ political ideology (moderated by their trust in government) and their attitude certainty about the COVID-19 vaccine.
GENERAL DISCUSSION
The results of these two experiments extend existing literature by demonstrating that the effects of inoculation and psychological reactance are working in tandem to influence attitudes among individuals with neutral and opposed attitudes toward the COVID-19 vaccine. Specifically, these findings suggest that perceived threat from an inoculation message on its own does not predict positive effects in this context; rather important psychological mediators may be triggering reactance and influencing these attitudinal outcomes.
For those who are mildly-to-strongly opposed to the vaccine, the key drivers predicting attitude change in this context are political ideology and attitude certainty. Thus, the challenge for public health communicators seeking to encourage vaccine uptake is to weaken anti-vaccine attitude certainty without triggering reactance. Negative response to both of the politicized messages indicates that using a credible but politically-neutral source is one critical element to be incorporated into effective message design.
While evidence of inoculation was demonstrated in terms of counterarguing intent among vaccine supporters, those who were neutral or opposed to the vaccine had less interest in sharing pro-vaccine messages with their social network. Instead, the intent for opposed subjects was to discredit the message rather than share or support it. This finding suggests that reactance to the inoculation messaging was driving this response, since it countered their existing beliefs and likely threatened their perceived freedom. Thus, to foster positive word-of-mouth, pro-vaccine messaging must be designed to motivate all audiences to share it with their peers.
Practical Implications
For public health communicators, this work provides important insights about tailoring appropriate messaging and placements designed to increase willingness to take the COVID-19 vaccine. Notable differences were found between the different message conditions (inoculation vs control; politicized vs neutral source) among conservatives, who are considered the most important target audience in this context due to their greater vaccine hesitancy (Berg, 2020; Bynum, 2021). Specifically, the one-sided neutral message was the only one that was positively perceived by this critical audience, suggesting that attempts to persuade them with inoculation appeals featuring controversial, political figures will not be effective. Moreover, Motta et al. (2021) finding that messages originating from expert sources (especially political ones) are not as effective as messages from everyday Americans supports this interpretation. Additionally, the use of language that is perceived as threatening their freedom has been found to trigger reactance among those with opposing views and high attitude certainty (Miller et al., 2013; Richards et al., 2017). Therefore, tailoring messages to recipients based on their pre-existing attitudes and political ideology (Cakanlar et al., 2020), and incorporating non-threatening, empathetic narratives (Reynolds-Tylus, 2019) should contribute to positive outcomes in this context.
Previous research suggests that one effective way to influence attitude certainty is through the use of a social media bandwagon strategy. Placing appropriately-tailored, pro-vaccine messages within social media groups attracting members who are opposed the vaccine (and offering these individuals an opportunity to interact with advocates) has been shown to reduce reactance and improve persuasion in other health communication contexts (Li and Sundar, 2021). If properly executed, this type of two-way communication can be perceived as an educational information exchange rather than an attempt to bombard critics with one-way, manipulative messaging. Won et al. (2018) also found that public interest messaging shared through social networks are more effective than those posted only on official websites due to the potential of two-way interaction with audiences.
Limitations and Future Directions
A possible limitation of this study was the lack of significant time delay in measuring respondents’ attitudes pre and post exposure. Most inoculation studies gauge post-exposure effects following a 3-day delay, so future studies examining attitudes about the COVID-19 vaccine might incorporate a longitudinal design to further test these effects. Another limitation that may have influenced results was presenting the message as a social media post. Previous research indicates that information presented via social media does not generally attract the same level of credibility as other sources (Smith et al., 2019), suggesting the need to test future messaging across other media platforms.
Additionally, given the findings of recent scholars examining antecedents to attitudes about the COVID-19 vaccine, future studies might test persuasive message strategies incorporating frames based on personal responsibility (Cakanlar et al., 2020) or information seeking intent (Kelly et al., 2020) to determine if these factors play a role in attitude formation and change.
Given that more people have died from COVID-19 in the first half of 2021 than in all of 2020 (Kamp et al., 2021), combating misinformation and overcoming negative attitude certainty about the COVID-19 vaccine is imperative. Further research into inoculation-based message strategies that will not trigger reactance is needed to inform the design of more effective interventions. Evidence from this study suggests that tailoring messages to incorporate fact-based, choice-enhancing language, utilizing neutral, respected sources, and presenting it in effective platforms (with the potential to build positive bandwagon effects with like-minded peers) will be key to improving outcomes among those who are most vaccine hesitant.
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