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Abstract 

The aim of this thesis was to explore underlying mechanisms for attitudinal 

inoculation, and to apply inoculation theory to the study of two underexplored areas in 

inoculation research – moderate alcohol consumption and healthy nutrition. The first 

study of this thesis (Chapter II) involved an investigation of inoculation’s effectiveness 

at reducing positive responses to a real-world news article encouraging moderate 

alcohol consumption. In support of the main hypothesis, it was found that, relative to a 

control group, the inoculation group possessed less positive attitudes toward the pro-

alcohol message. In Chapter III, two studies are presented in which the mechanisms for 

resistance from inoculation were studied. The first study was a qualitative examination 

of inoculation processes, with results showing a potential dual-route process underlying 

resistance development. A number of factors were discussed as influencing these 

processes and their consequences. In the second study presented in Chapter III, these 

processes were examined experimentally in relation to attitudes toward healthy 

nutrition. Results corroborated and extended the results from the earlier qualitative 

study. The final study of this thesis (Chapter IV) built upon Chapter III by examining 

inoculation processes in a large experimental study, again using an inoculation message 

based on attitudes toward healthy nutrition. Some unexpected findings were obtained in 

this final study, and possible reasons for these results are shared in the chapter. In 

Chapter V, an overview of the studies in this thesis is provided, the implications of, and 

limitations to, the studies are highlighted, and potential areas for future research are 

offered. Overall, this thesis extends inoculation theory both theoretically and in its 

application. A dual-route framework is presented to account for the mechanisms of 

inoculation, potentially explaining situations where inoculation may be effective and 

under what conditions it is likely to be most effective. In addition, this thesis highlights 

inoculation’s application to underexplored (at least in inoculation literature) health 
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issues, showing that inoculation messaging can be effective at conferring resistance to 

attitudes toward moderate alcohol consumption and healthy nutrition. 
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1.1 Introduction 

 Health communication is the use of communication strategies to inform, engage, 

and influence individuals to improve health outcomes, including attitudes, intentions, 

and behaviours (Schiavo, 2014). Often, the goal of health communication is to persuade 

others to adopt new health attitudes. In other cases, individuals may already hold 

desirable attitudes (e.g., toward physical activity or healthy eating), and in these 

circumstances, health practitioners are likely to be interested in strengthening those 

attitudes so they are more resistant against attack, more persistent over time, and more 

predictive of behaviour (Petty, Haugtvedt, & Smith, 1995). In relation to the issue of 

attitudinal resistance, research has shown that attitudes are often vulnerable to attack 

from various sources (e.g., social, media, and peers) (Cutler, Flood, Hannan, & 

Neumark-Sztainer, 2011; Deliens, Clarys, De Bourdeaudhuij, & Deforche, 2014; 

Prinstein & Dodge, 2008), and attacks from these sources can eventually cause 

temporary or permanent attitude change (Ata, Ludden, & Lally, 2007; Tinsley, 1992). 

Thus, a key goal for health practitioners is not only to establish positive health attitudes 

in others, but to utilise processes that may also encourage attitudinal resistance in those 

people. One theory that can be used to understand these processes and guide attempts to 

manipulate attitudinal resistance is inoculation theory (McGuire, 1961a, 1961b, 1964).   

1.2 Inoculation Theory 

Inoculation theory is described as the “grandparent theory of resistance to 

attitude change” (Eagly & Chaiken, 1993 p. 561). In his initial articulation of the 

theory, McGuire (1961a, 1961b) discussed research on the effectiveness (in creating 

resistant attitudes) of two-sided messages—with both counterarguments and 

refutations to those counterarguments—relative to one-sided messages in which only 

reasons supporting the argument were presented. These studies revealed that exposure 

to weak counterarguments to an existing attitude (in the form of a two-sided message) 
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was more effective at facilitating attitudinal resistance than exposure to a single-sided 

message with only pro-attitudinal arguments. The process was described as analogous 

to that of medical immunisation, where exposure to a weak strain of a virus stimulates 

the immune system to produce antibodies defending the body against future, stronger 

forms of the virus. McGuire suggested that attitudinal inoculation processes likely act 

in a similar way. That is, presenting a person with a weak form of a counterattitudinal 

attack stimulates the individual to create attitudinal resistance, which protects the 

person’s attitudes should they encounter stronger persuasive attacks in the future. A 

multitude of studies since McGuire’s original investigations have supported the notion 

that attitudinal inoculation facilitates resistance to persuasion (for example, Banas & 

Rains, 2010; Compton, Jackson, & Dimmock, 2016; Compton & Pfau, 2005; Ivanov, 

2017; see Compton, 2013, for a review). Early work focused around ‘cultural truisms’ 

as the topic of inoculation (i.e., beliefs accepted without question, such as the belief 

that an individual should brush their teeth daily); however, inoculation has been shown 

to be effective across a number of different contexts, including politics (Ivanov, 

Sellnow, Getchell, & Burns, 2018; Niederdeppe, Gollust, & Barry, 2014), advertising 

(Ivanov, Parker, & Pfau, 2012; Ivanov, Pfau, & Parker, 2009a, 2009b), conspiracy 

theories (Banas & Miller, 2013; Banas & Richards, 2017), credit card marketing 

(Compton & Pfau, 2004), tourism (Ivanov, Dillingham, et al., 2018), and health 

promotion (Godbold & Pfau, 2000; Mason & Miller, 2013, 2016; Parker, Ivanov, & 

Compton, 2012). 

1.2.1 Threat. 

Two key processes have been discussed as integral to the creation of resistance 

from inoculation – threat and refutational preemption. In relation to the medical 

analogy used to explain attitudinal inoculation, threat is analogous to the presence of 

the antigen which motivates the body to produce antibodies. Threat is important as it 
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provides the catalyst for the processes of resistance; it is described as the recognition of 

attitudinal vulnerability to opposing arguments, and is often presented in inoculation 

messages through an explicit forewarning that one’s current attitude may be challenged 

in the future (i.e., explicit threat) (Compton, 2013; McGuire, 1964). However, threat 

can also be created due to the simple presence of unexpected counterarguments to a 

person’s current attitude (i.e., implicit threat).  

For decades, threat was often considered to be integral to inoculation’s efficacy, 

but in a meta-analysis of inoculation research (Banas & Rains, 2010), the relationship 

of threat to resistance was found to be statistically nonsignificant. That finding from 

the meta-analysis has since prompted more work on the role of threat in inoculation 

processes. Compton and Ivanov (2012), for example, examined how threat contributed 

to counterarguing and attitude following an attack message. Interestingly, it was found 

that threat did not increase counterarguing (compared to a control condition), but threat 

did create more negative attitudes toward a counterattitudinal message (compared to 

controls) (Compton & Ivanov, 2012). Ivanov and colleagues (2013) built upon these 

findings by examining the relationship between threat and attitudinal resistance, and 

found a direct link between the two (i.e., increased threat resulted in greater resistance). 

The research also introduced a new variable—attack certainty—which was 

conceptualised as the certainty of encountering a future attack. Through manipulating 

attack certainty, it was found that there was a direct relationship between all three 

variables, with increased attack certainty leading to increased threat, and overall, 

increased resistance (Ivanov et al., 2013). In summary, the role of threat in promoting 

attitudinal resistance (via inoculation messaging) was cast into doubt by the Banas and 

Rains (2010) meta-analysis; however, research undertaken since that time has provided 

new evidence that threat may have an important role to play in resistance after all. 
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Nonetheless, there is still much to learn about the key variable of threat within 

inoculation.  

1.2.2 Refutational preemption. 

Refutation preemption is a second key element associated with the promotion 

of resistant attitudes via inoculation messaging. Refutational preemption provides the 

material that individuals can use to strengthen their attitudes against potential 

challenges to their current position; in most inoculation messages, refutational 

preemption involves the presentation of counterarguments to a person’s position 

alongside refutations to these arguments, which ultimately weakens the 

counterarguments (Compton, 2013; McGuire, 1964). In describing attitudinal 

inoculation through the virus medical analogy, refutational preemption is seen as 

analogous to the weakened form of the virus introduced into the body. The refutational 

preemption component of inoculation promotes counterarguing in two ways: firstly, by 

providing the specific arguments that can be used to refute attitude attacks, and 

secondly, by giving the individual practice at defending their position through 

counterarguing (Compton & Pfau, 2005; Pfau, Tusing, Koerner, et al., 1997). 

Early researchers encouraged participants to create their own counterarguments 

and refutations to these counterarguments, as they believed that participants would 

engage more with ‘active’ defences (McGuire & Papageorgis, 1961). However, it was 

found in these early studies that ‘passive’ defences (i.e., when refutations were 

provided within the inoculation message) resulted in greater resistance against future 

persuasive attacks than active defences (i.e., when message recipients created their 

own refutations). It was proposed that the reason passive defences were superior to 

active defences was because participants often did not have experience at defending 

their attitudes, and that the refutations presented by researchers in inoculation 

messages were superior to those created by participants. Hence, the passive approach 
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has been the most popular method of addressing refutational preemption in inoculation 

messaging over the last 50 years. 

1.2.2.1 ‘Umbrella of protection’. 

Resistance created through inoculation has been found to have a generalised 

effect, with both refutational-same and refutational-different inoculation messages 

shown to create resistance to a counterattitudinal message (see Banas & Rains, 2010; 

Compton & Pfau, 2005 for a review). Refutational-same inoculation messages present 

and refute arguments that are the same arguments presented in a future, strong attack 

message, whereas refutational-different inoculation messages present and refute 

arguments that are different to those arguments presented in a future, strong attack 

message (McGuire, 1964). McGuire’s early work showed that both refutational-same 

and refutational-different messages conferred resistance to persuasion (McGuire, 

1961a, 1961b; McGuire & Papageorgis, 1962; Papageorgis & McGuire, 1961). Since 

then, this notion has been explored—and supported—by numerous other researchers 

(e.g., Pfau & Burgoon, 1988; Pfau, Kenski, Nitz, & Sorenson, 1990; Pfau et al., 2001; 

Pfau, Tusing, Koerner, et al., 1997), and in their meta-analysis, Banas and Rains 

(2010) found that both refutational-same and refutational-different inoculation 

messages conferred attitudinal resistance to the same extent. The finding that 

refutational-different messages confer resistance is important because it speaks to an 

umbrella of protection afforded by inoculation messaging, and from a practical 

standpoint, it is comforting that one does not need to raise and refute every possible 

future attack in order to protect attitudes. 

The notion of a generalised ‘umbrella’ effect of resistance due to inoculation 

messaging was further studied by Parker and colleagues (2012; 2016). The authors 

showed that not only is this effect found for refutations that are different to arguments 

within an attack message, but it also has a generalised effect for issues (i.e., 
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inoculation’s resistance extends to issues in attack messages that are related to the ones 

raised in the inoculation message, but not specifically refuted in the inoculation 

message). Parker et al. (2012) showed that when participants received an inoculation 

message promoting condom use, participants not only showed resistance against an 

attack to their attitude on condom use, but also against an attack message for binge 

drinking. This was supported in a study in which participants were given four different 

counterattitudinal messages after receiving either an inoculation or control message 

(Parker, Rains, & Ivanov, 2016). Results showed that there was a generalised 

resistance effect for two out of the three untreated issues, with marginal effects for the 

third issue. 

The mechanisms behind cross (i.e., ‘umbrella’) protection are still mostly 

unknown. It has been proposed that the motivation created by threat, counterarguing 

created through inoculation, and attitude consistency could be possible mechanisms for 

the generalised effect of inoculation across issues (Parker et al., 2012). However, in 

one study, it was found that only counterarguing had an influence on the generalised 

inoculation effect across issues (Parker et al., 2016). Parker and colleagues (2016) 

suggest that attitude consistency may only explain effects when issues are highly 

correlated rather than moderately correlated, raising the possibility that boundary 

conditions exist for the ‘umbrella’ of protection conferred by resistance.  

1.2.3 Receiver variables. 

1.2.3.1 Issue involvement. 

Extending past the two key variables in inoculation theory (i.e., threat and 

refutational preemption), issue involvement (i.e., the importance or salience of the 

attitude object) has been shown to be another important factor within the inoculation 

process. Pfau (1992) first introduced issue involvement as a precondition to resistance, 

and following this, Pfau, Tusing, Koerner, et al. (1997) suggested that “involvement 
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holds the key to inoculation’s terrain” (p. 210). Pfau (1992) theorised that participants 

who were high in issue involvement would experience greater resistance from 

inoculation due to increased threat perceptions. His study found partial support for this 

hypothesis—resistance was greater for high-involving participants, but only for 

refutational-different messages (Pfau, 1992).  

Pfau, Tusing, Koerner, et al. (1997) undertook further work on the role of issue 

involvement in inoculation-induced attitudinal resistance. These researchers found that 

resistance increased with greater initial involvement, and that increased threat was 

associated with greater involvement. It was also shown that involvement influenced 

counterarguing, with more involvement of the topic leading to greater counterarguing. 

Through the use of structural equation modelling, the authors found that threat and 

involvement showed parallel, but independent, effects on resistance. Inoculation 

elicited threat in the receiver, which indirectly increased resistance, but involvement 

prompted counterarguing, which impacted on resistance. There was marginal support 

for the traditional mechanism of inoculation generating threat, which results in 

increased counterarguing; however, this was only seen for the moderately involving 

topic.  

Taking a different research approach, Pfau and colleagues (2004) examined 

involvement as an active process within inoculation. Pfau, Tusing, Koerner, et al. 

(1997) showed that initial involvement levels were positively related to threat, but Pfau 

and colleagues (2004) wanted to investigate whether involvement changed over time 

through the inoculation process. Specifically, the aim was to see if the presence of 

threat led to increased issue involvement. It was found that threat did enhance initial 

involvement, and that through involvement, threat triggered counterarguing processes 

(Pfau et al., 2004). The dynamic role of involvement within inoculation processes 

(whereby involvement not only influences inoculation, but inoculation also enhances 
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involvement) has since been supported by further studies (Compton & Pfau, 2004, 

2008; Pfau et al., 2005, 2009).  

A minimum boundary for both involvement and threat has been suggested, 

where if involvement and threat is too low, individuals do not have the motivation to 

defend their attitudes from an attack (Pfau, Tusing, Koerner, et al., 1997). Based on the 

notion of a minimum boundary for involvement (and threat), as well as some 

inconclusive results in the Pfau et al. study (where increased involvement led to 

increased resistance, although only moderately involving topics showed traditional 

inoculation mechanisms), it was proposed that involvement and resistance followed a 

curvilinear relationship. Specifically, it has been argued that inoculation confers the 

greatest amount of resistance in those individuals who are moderately involved with 

the issue (Banas & Rains, 2010). This relationship proposes that those who have low 

involvement with a topic would not perceive their attitudes to be vulnerable to attack, 

or if they did, would not care if they were. Conversely, those who have high 

involvement with a topic are likely to have already considered the prospect of their 

attitudes being challenged, and would have already thought of possible 

counterarguments and refutations to those arguments. Despite logical conceptual 

arguments that a curvilinear relationship should exist between involvement and 

resistance, Banas and Rains (2010) failed to support such a relationship in their meta-

analysis on inoculation studies (although the power for the test in the meta-analysis 

was quite low). The authors suggested that the next step for inoculation scholars would 

be to manipulate involvement levels within the inoculation message itself, as opposed 

to measuring involvement levels or choosing topics that are high or low-involving.  

1.2.3.2 Affect. 

Attitudinal inoculation has traditionally been assumed to be a cognitive process, 

and the majority of research framed by inoculation theory has focussed on cognition. 
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However, more recently, researchers have investigated the role of affect within 

inoculation processes. Pfau and colleagues (2001) compared cognitive, affective-

happiness, and affective-anger inoculation messages, and found that all elicited 

resistance, threat, and counterarguing, but affective-happiness was more effective at 

producing resistance to attacks than affective-anger or cognitive inoculation messages. 

Further analyses showed that the cognitive and affective-anger messages worked 

through the traditional mechanisms of threat and counterarguing, but the affective-

happiness message produced resistance through more passive processes. The authors 

proposed that affective-happiness messages could have reassured individuals their 

attitude was correct, or that there were heuristic processes at play in the development 

of resistance. Pfau and colleagues (2009) also compared different inoculation 

messages, this time comparing cognitive, affective-positive, and affective-negative 

messages, and contrary to Pfau et al. (2001), found that affective-negative inoculation 

messages were superior at generating resistance and protecting attitudes than the other 

messages. The affective messages in the two studies were written differently; Pfau et 

al. (2001) created affective messages by including refutations (to counterarguments) 

containing anecdotes, stereotypes, analogies, and personal appeals. In contrast, Pfau et 

al. (2009) created affective messages by presenting typical cognitive refutations (i.e., 

containing evidence such as statistics and research studies), but with affective triggers; 

this way of designing affective inoculation treatments was suggested to be more 

effective at comparing different types of messages. The information was similar 

between the cognitive and affective inoculation message and hence was less likely to 

reduce the potency of affective treatments, reflected in Pfau et al. (2001) by a small 

effect size for affect. Pfau and colleagues (2009) also examined specific components of 

counterarguing, finding that the content of counterarguing output is more cognitive 

than affective.  
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Building upon this research, inoculation studies have shown the role that anger 

responses play in the development of resistance (Pfau et al., 2001, 2009, 2010). It has 

been shown that enhancing anger (and reducing happiness) increases resistance to a 

counterattitudinal attack, and that these processes are independent of the traditional 

mechanisms of threat and counterarguing. Miller and colleagues (2013) built upon 

these findings in a unique way, introducing psychological reactance as a way to boost 

resistance following inoculation. Reactance was induced in inoculation messages by 

emphasising future attacks as threatening individuals’ freedom to choose their own 

beliefs. The authors found that inducing reactance enhanced resistance, increased 

traditional mechanisms of threat and counterarguing, and also increased negative 

cognitions and negative affect. This research highlights that anger might play a 

significant role within resistance processes, but further research is required to 

determine its specific role within inoculation and how it potentially interacts with other 

processes.  

Research has also found that by matching a person’s attitude base (i.e., 

cognitive or affective) to the same inoculation message (i.e., cognitive or affective), an 

individual may be better protected against counterattitudinal attacks (Ivanov et al., 

2009b; Ivanov, Parker & Pfau, 2012). Wigley and Pfau (2010) found that cognitive 

inoculation messages produced more cognitive counterarguing in response to the 

message, and affective inoculation messages produced more affective counterarguing; 

however, affective counterarguing was perceived as stronger than cognitive 

counterarguing. Inoculation research continues to show that affective processes are 

important to the development of resistance, and that affect should continue to be 

examined alongside cognitive processes within inoculation.  
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1.2.3.3 Other receiver variables. 

Other receiver variables that have been investigated in relation to inoculation 

include self-esteem, self-efficacy and gender. Self-esteem was found to influence 

inoculation’s effect in protecting attitudes toward smoking from peer pressure efforts 

to smoke (Pfau et al., 1992; Pfau & Van Bockern, 1994); specifically, only those 

students with low self-esteem showed resistance towards peer pressure to smoke 

initially, with all students showing inoculation effects in the long term. Different levels 

of self-efficacy have been found to enhance resistance for different types of messages 

(Pfau et al., 2001). Low self-efficacy has been shown to enhance resistance when 

affective-happiness inoculation messages were used, moderate self-efficacy boosted 

resistance when cognitive inoculation messages were given to participants, and high 

self-efficacy was shown to be optimal for affective-anger inoculation messages. 

Research is yet to determine why these effects occurred and how much self-efficacy 

influences inoculation’s effects. Pfau and Burgoon (1990) examined the influence of 

gender on inoculation’s effects and found differences between men and women for 

resistance, and also interaction effects with refutational-same messages being more 

effective for women and refutational-different messages being more effective for men. 

However, the majority of inoculation research has failed to see differences for gender 

in resistance from inoculation (see Compton & Pfau, 2005, for a review). 

1.2.4 Delay and decay. 

An important issue within inoculation theory is the amount of time inoculation 

is effective (at facilitating attitudinal resistance) following a treatment. McGuire (1964) 

suggested that time was required for resistance to develop following inoculation, 

because such time would allow the individual to generate counterarguments against a 

future attack. Although this notion has received some empirical support (for a review, 

see Compton & Pfau, 2005), inoculation has also been found to decay over time, 
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possibly due to decline in the motivation that is generated from the threat component in 

the inoculation message (e.g., McGuire, 1962; Pryor & Steinfatt, 1978).  

Due to these conflicting ideas, inoculation scholars have sought to determine a 

‘sweet spot’ for the efficacy of inoculation—a time period sufficient enough for 

individuals to have generated counterarguments, but limited enough for threat-created 

motivation from the inoculation message to still be active. In other words, scholars 

have speculated that a curvilinear relationship may exist between time and the efficacy 

of inoculation (Compton & Pfau, 2004), such that moderate delays between message 

and attacks would lead to the greatest resistance against the attacks. Research on this 

issue has proven inconclusive – some researchers have found inoculation to be 

effective at creating resistance over a number of time periods, including immediately 

following an inoculation message (McGuire, 1961a), after a few days (e.g., McGuire & 

Papageorgis, 1961), after a few weeks (e.g., Pfau & Burgoon, 1988), and for months 

after initial inoculation (e.g., Pfau & Van Bockern, 1994). Similarly, in their meta-

analysis, Banas and Rains (2010) concluded that although there was a significant decay 

in resistance after approximately two weeks (following message), there was no 

significant difference in resistance between short, moderate, and longer time delays.  

1.2.4.1 Booster treatments. 

A solution that has been suggested to address the issue of decay in the efficacy 

an inoculation treatment is to give individuals booster treatments. Such booster 

messages could continue the counterarguing processes triggered by the initial 

inoculation message, and could also bolster the attitude that had been strengthened by 

the initial inoculation treatment. Overall, booster messages should enhance attitude 

resistance (Compton & Pfau, 2005); however, findings from studies in which booster 

messages have been provided subsequent to inoculation messages have been 

inconsistent.  



14 
 

McGuire (1961b) found that double defences (i.e., engaging in active and 

passive defences in response to counterarguments) enhanced resistance when the 

attacks presented the same counterarguments within the inoculation and booster 

sessions. Tannenbaum, Macaulay, and Norris (1966) found that concept boost 

messages increased resistance; however, their results fell just short of statistical 

significance. More recently, Pfau and colleagues (2006) found that booster sessions 

sustained counterarguing output for up to 6 weeks following the initial inoculation 

treatment, but did not enhance resistance and suggested the effect was limited to 

inoculation-same treatments. Other studies have found limited support for booster 

sessions (Pfau et al., 1990, 2001; Pfau & Van Bockern, 1994). More recently, booster 

treatments were found to lengthen the inoculation effect, specifically when time 

between inoculation and attack was 6 weeks and booster messages were provided 

every 2 weeks (Ivanov, Parker, & Dillingham, 2018). In summary, these results call 

into question the power of booster messages for reinforcing content in inoculation 

messaging. More research is needed to explore whether, how, and when, booster 

messages may be useful. 

1.2.5 Post-inoculation talk. 

Post-inoculation talk is a relatively recent area of work within inoculation 

scholarship (Dillingham & Ivanov, 2016; Ivanov et al., 2015; Ivanov, Miller, et al., 

2012). Compton and Pfau (2009) initially suggested that word of mouth 

communication could be a process elicited by inoculation; they proposed that threat 

and counterarguing initiated by an inoculation message would increase a person’s 

motivation—and provide them with the material—to counterargue their position with 

another person. This extended the traditional view of counterarguing, which up until 

Compton and Pfau’s (2009) work, had been viewed as subvocal. The recent 

introduction of the concept of post-inoculation talk suggests that counterarguing 



15 
 

induced by inoculation could be both subvocal and vocal, as well as intrapersonal and 

interpersonal (Compton & Pfau, 2009). 

The first study testing post-inoculation talk found that not only do inoculated 

individuals engage in issue-relevant post-inoculation talk more often and with more 

people than those not given an inoculation message, but that post-inoculation talk also 

increases resistance (Ivanov, Miller, et al., 2012). Specifically, through threat and 

anger processes, inoculation leads to greater post-inoculation talk, and also generates 

resistance to future attacks on their position. Further to this, Ivanov and colleagues 

(2015) examined the content of post-inoculation talk in inoculated individuals; 

individuals who were inoculated engaged in post-inoculation talk in which (a) 

arguments from the inoculation message were raised, (b) novel arguments not 

presented in the inoculation message were presented, and (c) topics related to the topic 

presented in the inoculation message were discussed. These findings may help to shed 

light on processes associated with the cross-protection afforded by inoculation 

messages. That is, through the process of post-inoculation talk, individuals may 

reinforce their attitudes on a variety of topics that may only bear some relationship to 

the topic in the inoculation message.  

Dillingham and Ivanov (2016) separately analysed subvocal and vocal 

processes to examine their specific roles within the inoculation process. Both processes 

contributed to increased resistance, with subvocal counterarguing generating belief 

protection, and vocal counterarguing (or post-inoculation talk) enhancing the 

protection initially produced through internal processes. In addition, Dillingham and 

Ivanov (2016) found that post-inoculation talk increased resistance through an increase 

in belief certainty. Research on post-inoculation talk show the effectiveness of post-

inoculation talk at enhancing resistance, and also suggest that post-inoculation talk 

could be used as a booster treatment (Dillingham & Ivanov, 2016; Ivanov et al., 2015; 



16 
 

Ivanov, Miller, et al., 2012). Compton and Pfau (2009) also suggest, through post-

inoculation talk, that individuals could spread inoculation through word of mouth 

communication. Post-inoculation talk is an interesting new area of inoculation research 

and should continue to be investigated with regard to how much it can enhance 

resistance, including whether it could be a viable option for preventing decay of 

resistance and whether inoculation could be spread from person to person through 

post-inoculation talk. 

1.2.6 Communication modalities. 

The suggestion of spreading inoculation through word of mouth 

communication initiates discussion about inoculation’s viability across different 

communication modalities. The majority of inoculation research has involved print 

inoculation messages; however, there is evidence that video inoculation messages 

could also be an effective method for creating resistance (e.g., Godbold & Pfau, 2000; 

Pfau et al., 1992; Nabi, 2003). Pfau, Holbert, Zubric, Pasha, and Lin (2000) directly 

compared print inoculation messages to video inoculation messages, finding that both 

elicited threat and generated resistance to a counterattitudinal attack. Interestingly, 

video inoculation messages appeared to produce more counterarguing than print 

inoculation messages, although these differences in counterarguing were not quite 

statistically significant. It was also found that resistance was produced through 

different processes, with resistance from a video inoculation message produced 

through more source factors. Furthermore, video treatments had an immediate impact 

on resistance, but print treatments required time to develop resistance. This supports 

the possibility that there may be multiple processes involved in resistance from 

inoculation. 

Continuing to show inoculation’s robust effectiveness, inoculation has been 

shown to be effective at protecting an individual’s attitudes against video 
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counterattitudinal attacks (e.g., Banas & Miller, 2013, Godbold & Pfau, 2000; Wong, 

2016) for both print and video inoculation messages. Dillingham and Ivanov (2017) 

directly compared print and video attack messages, and found that inoculation 

protected against both forms of attack. Inoculated attitudes have also been shown to 

withstand multiple counterattitudinal attacks (Ivanov et al., 2009a; Ivanov, Parker, & 

Pfau, 2012). There have been a couple of studies in which standard attacks have not 

been used; instead, peer pressure and other influences were allowed to naturally affect 

individuals (Pfau et al., 1992; Pfau & Van Bockern, 1994). Studies such as these, and 

studies using real advertisements (e.g., Godbold & Pfau, 2000) and news stories 

(Wong, 2016), should continue to be conducted, as these may highlight the value of 

inoculation messaging in protecting people’s attitudes from real-world attacks.  

1.2.7 Inoculation Processes. 

Since McGuire (1961a, 1961b) introduced the notion of resistance from 

inoculation, the medical analogy for how attitudinal inoculation works has been used to 

explain inoculation’s effects. However, the medical analogy is insufficient for 

specifying the cognitive processes underlying inoculation’s success. Although research 

has identified threat and refutational preemption as the two key components of an 

effective inoculation treatment, these do not specifically explain how inoculation works 

(i.e., the processes that occur within an individual following their processing of an 

inoculation message to create resistance to persuasion). The conventional explanation, 

that threat leads to counterarguing and counterarguing leads to resistance, has received 

mixed support (Compton, 2013), with multiple studies finding effects and processes 

that act independently of threat and counterarguing (Pfau et al., 2001, 2009; Pfau, 

Tusing, Koerner, et al., 1997).  

Studies that have been aimed at investigating the mechanisms underlying 

attitudinal inoculation have only provided partial explanations for inoculation’s effects. 
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Pfau and colleagues (2003) found that inoculation increased attitude accessibility, 

which in turn contributed to increased attitude strength and, in time, increased 

resistance. A follow up study showed that attitude accessibility acted independently of 

traditional mechanisms of counterarguing. However, it was also shown that processes 

overlap, in that increased threat leads to increased involvement, eliciting 

counterarguing, but also that threat and issue involvement contribute to attitude 

accessibility (Pfau et al., 2004). The most interesting finding was that there was a 

direct influence of inoculation on resistance that was unexplained by traditional or 

some alternative (i.e., attitude accessibility) mechanisms, suggesting there were other 

processes at play during inoculation.  

Associative networks were another explanation for how inoculation may confer 

resistance, and Pfau et al. (2005) found that inoculation does create more developed 

networks (i.e., more nodes and links), alongside increasing attitude certainty, and that 

both contribute to increased resistance to counterattitudinal attacks. Counterarguing, 

associative networks, and attitude certainty were all found to contribute uniquely to 

resistance. In another study, different messages contributed to different nodes, with 

affective-negative messages increasing cognitive nodes, and affective-positive and 

cognitive messages adding more affective nodes (Pfau et al., 2009). Self-efficacy was 

also shown to be affected by inoculation, with inoculation increasing a person’s self-

efficacy about their ability to defend themselves against a counterattitudinal attack.  

A more recent process for inoculation is post-inoculation talk (Ivanov, Miller, 

et al., 2012); inoculation has been found to increase discussion with others about the 

issues within the inoculation messages, which enhances resistance. However, most of 

these processes have only been found to play a partial role within inoculation, and 

more research is required on these processes to determine the extent of their 

contribution to the development of resistance from inoculation. In three separate 
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studies, structural equation modelling was used to identify both indirect and direct 

paths from inoculation to resistance (Pfau et al., 2001, 2004; Pfau, Tusing, Koerner, et 

al., 1997); findings from these studies indicated that threat and counterarguing do have 

a role in eliciting resistance, but a direct unexplained path from inoculation to 

resistance indicated there are still likely to be unidentified processes which 

significantly contribute to inoculation’s effects.    

As discussed previously, research continues to show that there is still much to 

learn about the mechanisms of inoculation, and there seem to be additional processes 

that contribute to the development of resistance beyond the traditional variables of 

threat and counterarguing. 

1.3 Resistance and Persuasion 

 One suggestion that has been made is that processes of attitudinal resistance 

(stemming from inoculation treatments) can be understood in a similar vein to the 

processes of attitude change articulated in the elaboration likelihood model of 

persuasion (ELM; Petty & Cacioppo, 1986) and the heuristic-systematic model (HSM; 

Chaiken, 1980, 1987). ELM and HSM are two of the major frameworks developed to 

explain reactions to persuasive messages. The ELM and the HSM are similar in that 

they both describe two routes through which attitude change may occur in response to 

a persuasive communication. The central (or systematic) route operates when a person 

engages in thoughtful deliberation about the specific arguments within a message, and 

the peripheral (or heuristic) route is characterised by attitude change through non-

thoughtful processes, such as the use of simple cues or heuristics.  

Wegener, Petty, Smoak, and Fabrigar (2004) have suggested that resistance can 

be formed through the same two routes found in persuasion processes. Traditionally, 

resistance has been thought of as a relative lack of change in response to a message. In 

many studies examining resistance, however, there has been some movement in favour 
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of the attacking message, albeit not full acceptance of the position advocated in that 

message. As such, final attitudes are the likely to be the product of some persuasion 

and some resistance (Wegener et al., 2004). Hence, if the outcome can be thought of as 

having some amount of resistance and some amount of persuasion, then it could be 

suggested that resistance processes are conceptually similar to persuasion processes 

and that resistance mechanisms parallel traditional mechanisms proposed in persuasion 

research (Wegener et al., 2004). 

1.3.1 Dual route processes in persuasion. 

Research within the persuasion literature using the frameworks of ELM and 

HSM show support for the notion that resistance processes can parallel persuasion 

processes. In other words, is has been found that resistance can develop through either 

thoughtful or non-thoughtful processes (e.g., Cárdaba, Briñol, Horcajo, & Petty, 2014; 

Haugtvedt & Petty, 1992; Shestowsky, Wegener, & Fabrigar, 1998). The ELM 

suggests that attitudes formed through more elaborative (or central) processes will be 

more resistant, persistent, and more predictive of future thoughts and behaviour 

compared to attitudes formed through more peripheral processes (see Petty et al., 1995, 

for a review). With particular relevance to the research presented in this thesis, many 

studies have shown that more elaborative (versus less elaborative) processing of 

persuasive messages produces attitudes that are more resistant against future attacks 

(Cárdaba et al., 2014; Haugtvedt & Petty, 1992; Haugtvedt & Wegener, 1994; Petty et 

al., 1995; Shestowsky et al., 1998; Wegener et al., 2004). 

 In one seminal study, Haugtvedt and Petty (1992) found that although all 

participants in their study formed a positive attitude about an issue in a persuasive 

appeal, only those high in need for cognition (i.e., high level of enjoyment of thinking; 

Cacioppo & Petty, 1982), who were presumed to have elaborated on the persuasive 

message) retained their newly-formed attitudes in the face of a counterattitudinal 
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challenge. Similar results were also found in a face-to-face communication study 

(Shestowsky et al., 1998) in which participants were given diverging information about 

a civil court case, and were then split into pairs with one of the pair being high in need 

for cognition and one being low in need for cognition. The diverging information 

resulted in the pair disagreeing about the court case. Discussions between the pair 

revealed that the final decision made by the pair of participants more closely resembled 

the pre-discussion views of participants high in need for cognition, with those low in 

need for cognition, experiencing a greater change in opinion to come to the pair’s final 

decision, which is consistent with higher levels of elaboration resulting in greater 

resistance to change. The discussions also showed that participants high in need for 

cognition were more effective at defending their attitudes and persuading others to 

change their view, again consistent with greater elaboration (resulting from higher 

need for cognition) leading to greater resistance. 

Consistent with tenets of the ELM and HSM, Cárdaba and colleagues (2014) 

also demonstrated support for the notion that different methods of processing may 

result in different outcomes. In their study, those who formed attitudes through 

elaborative (i.e., central) processes (i.e., through scrutinising the strong arguments 

within the message) were better able to resist attacks to these attitudes than those 

whose attitudes were formed through peripheral processes (through strong peripheral 

cues e.g., a highly credible source). These putative processes indicate that there may be 

similarities (and complementary relations) between persuasion- and resistance-related 

processing; when a person initially thinks carefully about their position, they not only 

bolster their initial attitude but they are also given motivation and ability to defend 

themselves against an opposing message (Cárdaba et al., 2014).   

Haugtvedt and Wegener (1994) investigated opposing messages presented 

either in a pro/con or con/pro order, and manipulated the relevance of the topic. Those 
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in the high relevance condition, who were assumed to have elaborated more on the 

message, exhibited primacy effects (greater influence of the first than second message), 

and a larger number of counterarguments were generated by those who elaborated in 

response to the second (the attacking) message. When elaboration was high, attitudes 

were also more likely to be correlated with thoughts listed by participants as having 

come to mind while they were reading the message. Petty, Haugtvedt, Heesacker, and 

Cacioppo (1995; as cited in Petty et al., 1995) found analogous outcomes in their 

study, where they manipulated the personal relevance of a strong persuasive message 

delivered by expert sources. Although attitudes were similar following the message, 

those for whom the topic was highly relevant (and assumed to have created their 

attitudes based on elaborative processes) were less likely to change their attitudes after 

receiving an opposing message arguing weakly against the topic, compared to those in 

the low relevance condition (who were assumed to have used peripheral processes) and 

whose attitudes changed more in the face of a subsequent attack.  

In another study, in addition to manipulating personal relevance, distraction was 

included in some conditions (i.e., high elaboration conditions where personal relevance 

was high and there was little distraction, and low elaboration conditions where personal 

relevance was low and distraction was introduced into the participant’s environment) 

(Fabrigar, Petty, Wegener, Priester, & Brooksbank, 2002; as cited in Wegener et al., 

2004). The study found that argument quality significantly influenced post-message 

attitudes and thoughts, and there was a significantly higher counterarguing output in 

high elaboration conditions, supporting results found in previous studies. Interestingly, 

further investigation of the processes underlying the effects showed that in low 

elaboration conditions, there was a direct impact of pre-message attitudes on post-

message attitudes. However, in high elaboration conditions, there was a less direct 

impact of pre-message attitudes on post-message attitudes, but a greater impact of the 
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favourability of thoughts on post-message attitudes. This suggests that both thoughtful 

and non-thoughtful processes were used to reject counterattitudinal messages, again 

supporting a notion for there being a high-thinking and a low-thinking route to 

resistance.  

In research guided by HSM, ‘defence motivation’ has been shown to operate 

through either ‘heuristic’ or ‘systematic’ processing (e.g., Giner-Sorolla & Chaiken, 

1997). Defence motivation is triggered when individuals aim to confirm the validity of 

their position regarding a certain topic—it reflects a motivation to maintain currently 

held attitudes (Todorov, Chaiken, & Henderson, 2002). The HSM suggests defence-

motivated processing can be either systematic or heuristic in nature, or both, depending 

on a number of factors including their level of defence motivation, what heuristic cues 

are available and whether these are congruent with a person’s beliefs, and whether 

cognitive resources are available to scrutinise the information available for congruency 

(Todorov et al., 2002).  

All of these studies support a framework of thoughtful and non-thoughtful 

processes underlying the production of resistance in response to counterattitudinal 

messages. Of significance, this research suggests that elaborative processes lead to 

greater resistance to future persuasive attempts. Further to this, it is predicted that, 

similar to persuasion responses, resistance created through thoughtful mechanisms 

would last longer and influence later thoughts and behaviour to a greater extent than 

resistance created through non-thoughtful mechanisms (Wegener et al., 2004). Future 

research on inoculation messaging could include factors that have been found to 

influence amount of elaborative processing (i.e., motivation and ability) (e.g., personal 

relevance and prior knowledge; Petty & Cacioppo, 1986), and measure elaboration to 

determine if inoculation processes are similar to persuasion processes. 
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1.3.2 Dual route processes in inoculation. 

 Research framed by inoculation theory has provided preliminary support for the 

notion that resistance processes parallel persuasion processes (i.e., that resistance may 

be formed through either elaborative processes or heuristic processes) (Banas & Miller, 

2013; Pfau et al., 2000, 2001; Pfau, Tusing, Lee, et al., 1997). Pfau, Tusing, Lee, et al. 

(1997) were the first scholars to examine central and peripheral processes in the 

context of inoculation messaging. Participants were given either a central inoculation 

message, which contained cognitive content supported by statistics and studies, or a 

peripheral inoculation message, which used a combination of affect and source appeals 

supported by anecdotes and source expertise. Their research found that both processes 

were equally effective at protecting attitudes from attack; however, receiver processing 

(i.e., extent of elaboration) was not measured in the study, and the authors were 

therefore unable to confirm if the treatments elicited central or peripheral processes. 

Nonetheless, participants’ need for cognition was measured, and it was found that 

those higher in need for cognition showed greater resistance to a follow up 

counterattitudinal message (but only for the high involving issue).  

The potential influence of heuristic processes in inoculation’s efficacy has been 

inferred by researchers on the basis of other results. Pfau and colleagues (2000) 

suggested heuristic processing was used by participants who had received a video 

inoculation message, as results were indicative of resistance being formed by these 

participants from more source factors (such as competence and trust). Another 

interesting finding from this study was the timing of resistance—video inoculation 

messages produced resistance immediately after treatment; however, print inoculation 

messages required time to facilitate resistance. This again suggests different processes 

may have been used to develop resistance; more elaborative processing requires time 

to think about the specific arguments from the message, while heuristic processing is 
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more immediate due to the efficiency with which judgments can be made through the 

use of cues and heuristics (Petty & Cacioppo, 1986).  

Heuristic processing was also assumed to be at play in a study where 

researchers gave participants differently framed messages (cognitive, affective-

happiness, and affective-anger) and found different responses to these messages (Pfau 

et al., 2001). Although processes of resistance were not specifically examined in this 

study, it was suggested that heuristic processing might be at play for those who 

received the affective-happiness message. The affective-happiness message was 

superior to the other messages at conferring resistance, even though there were no 

significant differences in threat and counterarguing between the three types of 

messages, suggesting a cue or heuristic could have been responsible for facilitating 

greater resistance. 

More recently, Banas and Miller (2013) found that an inoculation treatment 

message could decrease the effectiveness of a subsequent inoculation message—

without mentioning the issue at all—suggesting that a heuristic might be at work. 

Banas and Miller suggest their work, alongside Miller and colleagues’ (2013) study on 

reactance, shows the existence of heuristic processes as well as systematic processes in 

inoculation-based research. Previous studies have already identified that there is a 

direct, unexplained path from inoculation to resistance (Pfau et al., 2001, 2004; Pfau, 

Tusing, Koerner, et al., 1997), and this research suggests that these unexplained 

processes could follow a dual route pathway of elaborative and heuristic processes 

similar to the HSM and ELM.  

Research within ELM and HSM show support for elaborative processes 

producing greater resistance than heuristic processes, and elaborating upon a message 

being more effective at creating attitudes which are more likely to be able to resist a 

future attack compared to an attitude created with heuristics or cues (e.g., Cárdaba et 
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al., 2014; Haugtvedt & Petty, 1992; Shestowsky et al., 1998). Research within 

inoculation theory has shown more evidence of heuristic processes being used to 

protect attitudes against future attacks (rather than elaborative processes), and the 

single study comparing elaborative and heuristic processes within inoculation showed 

the processes to be equally effective at creating resistance. Hence, although 

preliminary evidence indicates that resistance may be created through both elaborative 

and heuristic processes, it is unclear which process is more effective at creating 

resistance following an inoculation message.  

1.4 Inoculation and Health 

Early inoculation work was focused on cultural truisms—beliefs that were 

widely accepted without question (for example, brushing one’s teeth every day) 

(McGuire, 1961a, 1961b). Inoculation work did not focus on health promotion until the 

1990s. Pfau and colleagues (1992) examined inoculation’s effects on peer pressure to 

smoke amongst a group of seventh grade students. This initial study on smoking 

showed that inoculation increased students’ resistance against peer pressure to smoke, 

as well as less positive attitudes towards smoking, and inoculated students were less 

likely to initiate smoking. However, these effects were only shown amongst students 

with low self-esteem. A follow up study of this cohort examined inoculation’s 

persistence over time, and found modest persistence effects of inoculation on attitudes 

toward smoking; however, no effects for inoculation were observed on smoking 

behaviour. Although the inoculation effects were not as strong as the authors had 

predicted, it is promising that inoculation effects were maintained—at least to some 

degree—for up to 84 weeks following initial inoculation (Pfau & Van Bockern, 1994).  

Since this initial investigation of inoculation within a health context, there has 

been a surge in research on applying inoculation to health-related issues. Legalisation 

of the sale and use of marijuana has been one of the more frequent health topics to be 
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investigated within health inoculation studies. In two inoculation studies examining the 

processes of inoculation, it was found that inoculation increased resistance to messages 

regarding the legalisation of the sale and use of marijuana (Pfau, Tusing, Koerner, et 

al., 1997; Pfau, Tusing, Lee, et al., 1997). In these studies, all participants received an 

attack message which was opposite to their original attitude (i.e., whether they were for 

or against the legalisation of the sale and use of marijuana). Since then, multiple 

studies have confirmed Pfau’s initial findings regarding inoculation’s effectiveness at 

protecting initial attitudes toward the legalisation of the sale and use of marijuana 

(Compton & Ivanov, 2012; Ivanov et al., 2013). Cornelis, Cauberghe, & De 

Pelsmacker (2013) also examined attitude toward marijuana use; the study found that 

two-sided refutational messages were more effective than two-sided non-refutational 

messages at creating resistance to anti-marijuana use messages. It was proposed that 

refutational material is necessary in counterattitudinal messages when encountering an 

ambivalent attitude (such as marijuana use) compared to a non-ambivalent issue (in 

this case, binge drinking) (Cornelis et al., 2013).  

Parker and colleagues (2012) showed that inoculation is an effective method for 

protecting attitudes towards promoting condom use. Interestingly, Parker and 

colleagues found that an inoculation message promoting safer sex not only protected 

attitudes against an attack promoting unsafe sex practices, but also created resistance 

against an attack promoting binge drinking. This is a significant finding for health 

promotion as it shows that inoculation is not only effective in creating resistance to 

attacks for the specific issue that is being targeted, but also promotes resistance against 

challenges to related issues not specifically raised in the inoculation message.  

More recently, inoculation has been shown to be effective in protecting 

attitudes toward medical vaccinations (Wong, 2016; Wong & Harrison, 2014). 

Specifically, inoculation was shown to be an effective strategy at protecting attitudes 
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supporting vaccinations against news reports showing the negative outcomes of 

vaccinations, as well as increasing intentions to receive a medical vaccination. This 

research also supported the notion of an ‘umbrella of protection’, with a generic 

inoculation message describing the safety and effectiveness of vaccinations creating 

resistance to attack messages. Research continues to show inoculation’s robustness 

amongst a range of health attitudes, and also demonstrates inoculation’s effectiveness 

for controversial health issues as well as cultural truisms. 

1.4.1 Underexplored areas of inoculation and health. 

Although inoculation has been shown to be an effective strategy within a health 

domain, there are still many health behaviours which are underexplored and which 

inoculation could be effective at resisting challenges to these health behaviours. 

1.4.1.1 Healthy nutrition. 

One underexplored area of health behaviour in the inoculation-based literature 

is healthy nutrition. Not until very recently has healthy nutrition been investigated 

within inoculation work. Mason and Miller (2013, 2016) explored inoculation 

messages in a healthy nutrition context and found that inoculation was effective in 

protecting against bold, but untrue, nutrition claims. Mason and Miller discussed the 

importance of a preventive strategy against deceptive commercial food claims, as 

advertisers can take advantage by using subjective opinions and exaggerations to make 

their unhealthy product appealing, while containing very few facts. Niederdeppe, 

Heley, and Barry (2015) examined people’s attitudes toward current health policies, 

specifically in regards to the current health issues of sugary drinks and obesity (as well 

as cigarette smoking and prescription drug abuse). They found that inoculation 

messages were better than narrative messages at assisting people in resisting an 

industry anti-policy message. Richards, Banas and Magid (2017) examined 

inoculation’s efficacy at increasing the persuasiveness of a message presenting the 
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negative effects of sugary drinks, finding that inoculation reduced reactance to 

messages discouraging the consumption of soda and other sugary drinks, as well as 

decreasing intentions to consume sugary drinks.  

 The studies examining inoculation within a healthy nutrition context have 

shown that inoculation can be an effective strategy at assisting people in resisting 

counterattitudinal nutrition messages. However, given the small amount of literature on 

inoculation in relation to nutrition-related attitudes, and the importance of nutrition in 

overall health, more work in this area is needed. 

1.4.1.2 Alcohol consumption. 

Another underexplored area in inoculation research is that of attitudes toward 

alcohol consumption, or at least attitudes toward certain types of alcohol consumption. 

Godbold and Pfau (2000) conducted the first study on inoculation’s effectiveness at 

protecting negative attitudes towards alcohol. Amongst a group of sixth graders, 

inoculation was effective at protecting students’ negative attitudes toward alcohol; 

specifically, students were more resistant to a video commercial promoting alcohol 

use, and inoculation also lowered perceptions of peers’ acceptance of alcohol use. 

Inoculation’s influence on protecting negative attitudes toward alcohol use has been 

supported in more recent studies, with inoculation messages shown to reduce 

intentions to participate in binge drinking (Cornelis, Cauberghe & De Pelsmacker, 

2014). In addition, inoculation messages have been found to reduce reactance to anti-

binge drinking messages and also decrease intentions to engage in binge drinking 

behaviour (Richards & Banas, 2015); however, a follow up study on reactance and 

inoculation found that increasing perceived threat increases reactance to anti-binge 

drinking messages, and also increases intentions to engage in binge drinking (Richards 

et al., 2017). 
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A majority of the studies on the inoculation of alcohol-related attitudes have 

been focused on the topic of binge drinking. Although this topic is certainly important 

from a public health perspective, there are a variety of other important alcohol-related 

topics that are underexplored among researchers of inoculation theory. One such topic 

is moderate alcohol consumption, which is a topic that is important from a health 

perspective and which has been salient in recent times. An additional opportunity for 

research in this area stems from the relative uniformity in the methodologies that have 

been incorporated into inoculation research on alcohol-related attitudes. Previously, 

inoculation scholars have created attack messages for their studies on alcohol-related 

attitudes, or have not had an attack message at all. Studies that include a real-world 

attack message—and possess strong external validity—are therefore needed. 

Investigating inoculation as a strategy to protect against real-world challenges could be 

helpful to health promotion practitioners who aim to create attitudes which are resistant 

to attempts to deceive consumers and promote unhealthy behaviours.  

1.5 Conclusion 

 Inoculation messaging has been shown to be effective at creating attitudinal 

resistance across a variety of issues, mediums, attacks, and counterarguments (i.e., 

refutation-same and refutation-different). Although inoculation has been shown to be 

robust at creating resistance towards counterattitudinal attacks, why it is so effective at 

creating resistance is still yet to be fully elucidated. Identifying mechanisms underlying 

inoculation’s effects will allow researchers and practitioners to recognise when 

inoculation will be successful. This review has identified that elaboration may be 

influential in the development of resistance from inoculation; however, with 

elaboration being relatively unexplored within inoculation, investigating elaboration 

across different guises will assist in providing a better understanding of how 

elaborative processes may be involved in inoculation. 
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 Attitudes toward alcohol consumption and healthy nutrition have been 

underexplored within inoculation; by furthering research into health behaviours within 

inoculation, it will hopefully not only protect these attitudes from various challenges, 

but also lead to increased intentions to engage in desired health behaviours (such as 

physical activity, and a healthy and balanced diet), and eventually engaging 

consistently in these health behaviours.  

 Additionally, examining inoculation processes within research investigating 

attitudes toward various health behaviours have a practical advantage; specifically, for 

health promotion campaigners, identifying these processes will allow them to create 

inoculation material that assists individuals in protecting their attitudes to a variety of 

challenges. Hence, the purpose of this thesis is to (a) examine the mechanisms 

underlying the development of resistance following attitudinal inoculation, and (b) 

investigate inoculation messaging in relation to attitudes toward moderate alcohol 

consumption and nutrition-related attitudes.  
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Chapter II Foreword 

 In Chapter I, relevant literature within inoculation theory was reviewed, 

specifically with respect to inoculation processes and potential implications for health-

related outcomes. Based on this literature review, a number of areas for future 

inoculation research were suggested. The work reported in Chapter II was focussed 

specifically on one such area for future research; that is, the application of inoculation 

theory to alcohol consumption, and specifically moderate alcohol consumption, which 

has not previously been investigated within the inoculation literature. 
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2.1 Abstract 

Inoculation messages have been shown to be effective at protecting individuals’ 

attitudes toward various health behaviours. Despite strong evidence for the efficacy of 

inoculation messaging, research is yet to be undertaken to determine whether 

inoculation can discourage positive (pro-alcohol) attitudes toward moderate alcohol 

consumption in the face of real-world pro-alcohol messages. In the current study, we 

addressed this issue in a population—young adults—that is particularly susceptible to 

attitude change on alcohol consumption. Participants (N = 134, Mage = 20.57, SD = 2.51) 

received either an inoculation or control message, and at a follow up session received a 

pro-alcohol message in the form of news article obtained from a credible website. The 

pro-alcohol message highlighted a variety of possible benefits associated with moderate 

alcohol consumption. Relative to participants in the control group, inoculated 

participants possessed more negative attitudes toward the pro-alcohol message, 

perceived the article to be less credible and less convincing, and had more negative 

thoughts toward the pro-alcohol message. The implications of these findings are 

discussed, and possible future directions for research on inoculation theory are 

provided. 

 

 

 

 

 

 

Keywords: inoculation theory, alcohol, health, young adults 
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2.2 Introduction 

Persuasive messages are often employed in an attempt to change or shift an 

individual’s attitude in a desired direction. There are cases, however, when individuals 

already hold the intended or desired attitude, and in these situations, the goal of 

persuasive messages is often to create attitudinal resistance (i.e., to make the attitude 

less susceptible to any future persuasive attempts to change the attitude; Wegener, 

Petty, Smoak, & Fabrigar, 2004). Fostering attitudinal resistance is particularly 

important for health promotion practitioners, who seek to not only create positive 

attitudes toward healthy behaviours (e.g., physical activity, healthy nutrition, avoidance 

of harmful substances), but also create attitudes that are resistant to challenges 

(Compton, Jackson, & Dimmock, 2016). Positive (i.e., beneficial) attitudes toward 

various health behaviours are often at risk of slippage due to many challenges 

encountered through social, media, and peer influences (Comasco, Berglund, Oreland, 

& Nilsson, 2010; Deliens, Clarys, De Bourdeaudhuij, & Deforche, 2014; Prinstein & 

Dodge, 2008), and in order to reduce the susceptibility of these attitudes to slippage, 

researchers often draw from principles of inoculation theory.  

2.2.1 Inoculation Theory. 

Inoculation theory was introduced by McGuire (1961a, 1961b), who suggested 

that attitudinal resistance could be fostered by providing individuals with messages that 

contain weakened counterarguments to their attitudes. McGuire described the attitudinal 

inoculation process as analogous to that of a medical vaccination, in which a weakened 

form of a virus is given to protect against future, stronger attacks from the virus. This 

inoculation-style of messaging has evolved over time, with most contemporary forms of 

inoculation messaging containing both counterarguments and refutations to those 

counterarguments. Such messages have been shown to be more effective than one-sided 

messages (containing only pro-attitudinal arguments) in facilitating attitudinal 
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resistance (for example, Banas & Rains, 2010; Compton et al., 2016; see Compton, 

2013, for a review). Since the introduction of inoculation theory, researchers have 

shown attitudinal inoculation to be an effective method for creating resistance to future 

attacks against a variety of attitudes (see Banas & Rains, 2010; Compton, 2013; 

Compton et al., 2016). Inoculation has been shown to be an effective strategy at 

protecting attitudes across a number of different domains (see Banas & Rains, 2010; 

Compton & Pfau, 2005); however, there is now an increasing focus on the application 

of inoculation theory in a health behaviour context. 

2.2.2 Importance of Inoculation and Health. 

Inoculation messages have been shown to be effective in protecting a variety of 

health-related attitudes from challenges (see Compton et al., 2016, for a review). The 

earliest work on inoculation and health was focused on cultural truisms, beliefs accepted 

without question, such as teeth brushing and the benefits of penicillin (McGuire, 1961a, 

1961b). Inoculation applied to behaviours associated with health promotion began with 

Pfau, Van Bockern, and Kang (1992), who found that inoculation was an effective 

method for increasing resistance to peer pressure to initiate smoking in seventh grade 

students. Since that time, there has been continued research attention directed toward 

inoculation treatments, with inoculation shown to be effective at protecting attitudes 

toward the legalisation of the sale and use of marijuana (Compton & Ivanov, 2012; 

Ivanov et al., 2013; Pfau, Tusing, Lee, et al., 1997), the use of safe sex practices 

(Parker, Ivanov, & Compton, 2012), and vaccination safety and intention to get 

vaccinated (Wong, 2016; Wong & Harrison, 2014). Researchers have also examined 

inoculation in the context of healthy nutrition, with inoculation messages found to 

confer resistance to persuasive attempts designed to encourage consumers to purchase 

unhealthy foods and sugary drinks (Mason & Miller, 2013, 2016; Niederdeppe, Heley, 

& Barry, 2015). Whilst all of the aforementioned behaviours are important within health 
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promotion, alcohol consumption is particularly significant in Australia. Reports show 

that alcohol consumption is common in Australia, and is having a significant societal 

impact on health (Australian Institute of Health and Welfare, 2011, 2016). Reducing 

alcohol consumption remains a priority for the Australian Government, which has 

released national guidelines for alcohol consumption (Department of Health Australia, 

2013) and allocated resources to reduce the health risks from drinking alcohol (National 

Health and Medical Research Council, 2009). Reducing alcohol consumption is, 

therefore, an important area for health promotion practitioners within Australia.  

2.2.2.1 Inoculation theory and alcohol. 

Godbold and Pfau (2000) were the first to examine whether inoculation could 

protect against attacks challenging negative attitudes toward alcohol use. Their study 

showed inoculation to be effective at creating resistance to persuasion to engage in 

alcohol use, as well as reducing perceptions about peer acceptance of alcohol use. More 

recently, inoculation messages have been used to reduce intentions to participate in 

alcohol consumption (Cornelis, Cauberghe, & De Pelsmacker, 2014), and inoculation 

has also been found to reduce reactance to anti-binge drinking messages and decrease 

intentions to engage in this behaviour (Richards & Banas, 2015). Parker and colleagues 

(2012) found inoculation had an effect on attitudes toward binge drinking through 

cross-protection (i.e., individuals received an inoculation message on a different topic), 

with inoculated participants presenting more positive attitudes toward avoiding binge 

drinking, and more negative attitudes toward the counterattitudinal attack.  

Moderate alcohol consumption. 

Past research in this area of inoculation has been directed toward either binge drinking 

or on general alcohol consumption. To date though, researchers have yet to examine 

whether (and how) inoculation might be used to protect healthy attitudes toward 

moderate alcohol consumption. Measuring general alcohol consumption may be 
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problematic because the terminology used in such instances does not distinguish 

between low, moderate, and high alcohol consumption, all of which come with different 

consequences (Smyth et al., 2015; Wood et al., 2018). Binge drinking is widely 

accepted to be negative to a person’s health (Kuntsche, Kuntsche, Thrul, & Gmel, 

2017); however, although leading health authorities often also warn of the harm of 

moderate alcohol consumption, there are a plethora of pro-alcohol messages espousing 

some benefits of this type of consumption. Some of these messages cite research 

evidence showing that moderate alcohol consumption may be beneficial for health, such 

as reduced risk of cardiovascular events and better cognitive function (Costanzo, Di 

Castelnuovo, Donati, Iacoviello, & de Gaetano, 2011; Reas, Laughlin, Kritz-Silverstein, 

Barrett-Connor, & McEvoy, 2016). As a result, people may often be exposed to 

messages that explicitly encourage positive attitudes toward, and engagement in, 

moderate alcohol consumption. However, the weight of research evidence still indicates 

that any level of drinking (moderate or otherwise) is associated with risks, and that 

evidence for the benefits of moderate drinking is not clear and is often overstated 

(Naimi et al., 2017; Stockwell et al., 2016). A recent study of nearly 600,000 

participants that was published in The Lancet also supported the notion that moderate 

alcohol consumption is associated with risks, and that organisations should review their 

guidelines around moderate drinking (Wood et al., 2018). In summary, although some 

benefits to moderate drinking may exist, there are also well-known harmful effects to 

even moderate alcohol consumption, and leading health authorities advise that 

individuals refrain from alcohol consumption on the basis of any health benefits (e.g., 

Cancer Council Western Australia, 2019; Department of Health UK, 2016; Mayo 

Clinic, 2018; National Health and Medical Research Council, 2009). 
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2.2.3 Real-world attacks. 

Compton and colleagues (2016) noted the importance of investigating 

inoculation’s efficacy against naturally occurring attacks, such as those that occur in the 

media. There is initial support for inoculation as a strategy for protecting individuals 

against real-world attacks presented in the media; results presented by Mason and 

Miller (2013, 2016) showed inoculation’s efficacy at creating resistance when presented 

with deceptive health- and nutrition-related claims of commercial food advertising. 

Similar results were also found in a study presenting participants with anti-policy 

messages around sugary drinks and obesity after being inoculated (Niederdeppe et al., 

2015). 

This initial work examining inoculation’s effectiveness against real-world 

attacks presented by the media indicates that inoculation could be a strategy which 

could be used to protect health attitudes against challenges encountered by individuals 

in their everyday lives. As mentioned previously, reports supporting the consumption of 

moderate alcohol consumption for health benefits are commonly presented by the media 

(e.g., The Guardian, 2017; The Independent, 2018; Time, 2017). Examining 

inoculation’s effectiveness against naturally occurring attacks (e.g., news reports) 

allows researchers to determine if inoculation may be a strategy that could be used by 

health promotion practitioners to assist in protecting individuals against misleading 

claims presented in the media (for example, messages that present one-sided arguments 

in favour of moderate alcohol consumption). 

2.2.4 Young adults. 

In addition to examining responses to real-world messages supporting moderate 

alcohol consumption, it is important to examine these responses in a population for 

whom moderate alcohol consumption is particularly relevant. Inoculation has been 

found to be an effective method among young adults (i.e., older adolescents 18 – 19 
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years old and emerging adults 17 – 25 years old; Parker et al., 2012), but only for 

attitudes and intentions to engage in binge drinking (Parker et al., 2012; Richards & 

Banas, 2015; Richards, Banas, & Magid, 2017). The current study examined responses 

to a pro-alcohol message within a young adult population. Alcohol use is common in 

this age group (World Health Organisation, 2018), perhaps because they are in a 

transitional period of life in which they experience greater independence (Borsari, 

Murphy, & Barnett, 2007; Griffin, 2010; Merrill & Carey, 2016). Young adults are also 

particularly susceptible to pressure to drink from peers, where alcohol consumption is 

often considered the social norm and drinking allows the young adult to feel like they 

belong to their peer group (Borsari & Carey, 2001; Kuntsche, Knibbe, Gmel, & Engels, 

2005; Neighbors et al., 2010; Thombs, Wolcott, & Farkash, 1997). Due to these factors, 

young adults may be more vulnerable to real-world attacks suggesting that moderate 

alcohol consumption could have benefits for health.  

2.2.5 Current study. 

The aim of this study was to determine whether an inoculation message could be 

used to limit persuasion from a message containing arguments in favour of moderate 

alcohol consumption. It was hypothesised that those in the inoculation condition would 

report more negative attitudes toward moderate drinking, perceive a pro-moderate 

drinking message as less credible and convincing, and have more negative thoughts 

about the pro-moderate drinking message, relative to those in a control condition. In 

addition to our main focus in this study, we also investigated the notion that elaboration 

on the pro-moderate drinking message could be a factor involved in determining 

inoculation’s effects. Many studies of inoculation show resistance to attack messages 

through increased counterarguing (Compton & Ivanov, 2012; Mason & Miller, 2016; 

Parker et al., 2012), which could be characterised by increased cognitive effort in the 

form of refuting arguments within the attack message. We hypothesise that elaboration 
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of the real-world pro-alcohol message will be higher in those who have been inoculated 

(compared to those who received a control message), in line with previous inoculation 

work showing those who are inoculated display more cognitive processing of the attack 

message (through counterarguing).  

2.3 Method 

2.3.1 Participants. 

Participants were 134 undergraduate (young adult) students (64 males, 70 

females, Mage = 20.57, SD = 2.51) from The University of Western Australia. Students 

received course credit for participating in the study.   

2.3.2 Procedure. 

Ethical approval for the project was granted by the Human Ethics Office at The 

University of Western Australia, in accordance with the requirements of the National 

Statement on Ethical Conduct in Human Research (National Health and Medical 

Research Council, 2007) and the policies and procedures of The University of Western 

Australia. Students were invited to participate in the project during laboratory classes 

(after details on the project were shared), and participants were subsequently asked to 

provide informed consent.  

The research project was completed over three laboratory sessions within a six-

week time period. Participants were randomly assigned to either the inoculation or 

control condition. During their first session, participants who were randomly assigned to 

the inoculation condition were asked to read an inoculation message (see ‘experimental 

materials’ section below). In the following laboratory session (two weeks after the first 

session), all participants were given a pro-alcohol news article taken from a news 

website (see Appendix A), describing the benefits of moderate alcohol consumption. 

Shortly after reading the pro-alcohol message, participants were asked—in the same 

session—to complete a short follow up questionnaire (see ‘measures’ section below).  
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Four weeks after the participants read the pro-alcohol message and completed a 

short questionnaire, they were asked to complete a final questionnaire during a 

laboratory session. This questionnaire, which contained background measures (see 

‘measures’ section below), was administered in the final laboratory session (rather than 

earlier in the study design) in light of research showing that the mere measurement of 

background variables can influence the outcomes of health behaviour research 

(Rodrigues, O'Brien, French, Glidewell, & Sniehotta, 2015; Wilding et al., 2016). With 

particular relevance to the current study, this mere measurement effect has been 

observed in studies of alcohol and alcohol consumption (Kypri, Langley, Saunders, & 

Cashell-Smith, 2007; McCambridge & Day, 2008; Walters, Vader, Harris, & Jouriles, 

2009). Measures of general health status, health motivation, and personality variables 

were included as background measures, as each of these variables have been shown to 

be associated alcohol consumption (Jayanti & Burns, 1998; Kuntsche, von Fischer, & 

Gmel, 2008; Stranges et al., 2006). Following the completion of all study requirements, 

participants were de-briefed as to the purpose of the study and invited to ask any 

questions they wished about the study.  

2.3.3 Experimental materials.   

The inoculation message (see Appendix B) was consistent in structure with 

previously-used inoculation treatments (e.g., Compton & Pfau, 2004; Jackson, 

Compton, Whiddett, Anthony, & Dimmock, 2015), and was created in conjunction with 

(and shown to be endorsed by) the Cancer Council of Western Australia. The message 

began with a paragraph presenting information from multiple health organisations that 

all adopt the stance that no amount of alcohol is risk free. This was followed by material 

designed to elicit threat, forewarning that challenges to beliefs about moderate alcohol 

consumption may be encountered. Subsequently, three counterarguments were 

presented containing common challenges to (negative) attitudes about moderate alcohol 
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consumption, suggesting the supposed benefits of moderate alcohol consumption often 

presented by media sources. Refutational material—in which these claimed positive 

effects were refuted—was presented following each of these counterarguments (see 

Appendix B). Each counterargument-refutation pairing focused on a different proposed 

benefit of moderate drinking. The first pairing focused on the influence of alcohol on 

heart health, the second pairing highlighted the link between alcohol and cancer risk, 

and the third pairing was based on the influence of alcohol on stress. In each instance, 

evidence to refute the pro-alcohol claims was given in which strong refutational 

evidence was presented through the use of statistics, scientific reports, and statements 

from major health organisations (such as the World Health Organisation). The message 

concluded with a statement reinforcing the inoculation principles within the message. 

2.3.4 Measures. 

 2.3.4.1 Background variables. 

General health status. Participants were presented with a single item asking 

them to rate their general health. Participants were asked, “How would you describe 

your general health?”, and provided with a scale from 1 (poor) to 5 (excellent), similar 

to procedures used by El Ansari and colleagues (2011). 

Health motivation. Participants’ motivation to look after their health was 

measured using items developed by Moorman and Matulich (1993). Eight items were 

presented following the statement, “For each of the statements below, please indicate 

whether or not the statement generally applies to you and your health beliefs.” 

Participants were asked to respond to each item (e.g., I try to prevent health problems 

before I feel any symptoms) on a response scale ranging from 1 (strongly disagree) to 7 

(strongly agree). A mean score for health motivation (α = .80) was created by averaging 

scores from all eight items. 
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Personality variables. Aspects of participants’ personality were assessed using 

the short form of the Big Five Inventory (BFI-10; Rammstedt & John, 2007). 

Participants were asked “I see myself as someone who…”, followed by 10 items (e.g. 

“Is relaxed, handles stress well,” and “Is outgoing, sociable”), rated on a scale ranging 

from 1 (disagree strongly) to 5 (agree strongly). The BFI-10 contains five subscales, 

and scores on each subscale were averaged to form an overall score for five personality 

traits (i.e., extraversion, agreeableness, conscientiousness, neuroticism, openness to 

experience). The BFI-10 is commonly used as a brief measure of personality, and scores 

from the BFI-10 have been shown to be valid and reliable (Lechner & Rammstedt, 

2015; Rammstedt & John, 2007). However, given that the items within each subscale of 

the BFI-10 are designed to broadly measure each personality dimension, common 

internal consistency measures are not recommended to judge the reliability of the BFI-

10 subscales (Lechner & Rammstedt, 2015). For informational purposes only, we 

calculated Spearman-Brown coefficients for each subscale (presented in Table 2.1).   

2.3.4.2 Dependent variables. 

 Instrumental attitude toward moderate alcohol consumption. Following their 

reading of the pro-alcohol message, participants were presented with three items that 

were used to measure their instrumental attitudes toward moderate alcohol 

consumption, in line with existing recommendations (see Ajzen, 2006). Using a bipolar 

scale ranging from 1 to 7, participants were asked to respond to the statement, “For me, 

moderate alcohol consumption is…”, followed by three instrumental item pairs (i.e., 

unhealthy-healthy, harmful-beneficial, dangerous-safe). A mean instrumental attitude 

score (α = .81) was calculated by averaging the scores of each of the three items. 

 Message credibility. A single item was used to assess participants’ perceptions 

of the credibility of the pro-alcohol message, adapted from procedures used by Jackson 

and colleagues (2015). Participants were asked, “How credible did you find the 
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information in the “Alcohol: The Benefits of Moderate Drinking” message?”, and 

responded on a scale ranging from 1 (not at all credible) to 7 (very credible).  

Message convincingness. One item was used to assess participants’ perceptions 

of the convincingness of the pro-alcohol message. Participants were asked “How 

convincing did you find the information in the “Alcohol: The Benefits of Moderate 

Drinking” message?”, and responded on a scale that ranged from 1 (not at all 

convincing) to 7 (very convincing). This item was adapted from procedures used by 

Jackson and colleagues (2015). 

Elaboration on the pro-alcohol message. Elaboration on the pro-alcohol 

message was measured using a single item; participants were asked to respond to the 

statement, “Please report how deeply you thought about the information in the 

“Alcohol: The Benefits of Moderate Drinking” message.”, on a scale ranging from 1 

(not at all deeply) to 7 (very deeply). This measure was adapted from elaboration 

measures used by Barden and Petty (2008).  

Thought-listing. A thought-listing task was utilised during the initial follow up 

session, based on thought-listing procedures used by Cacioppo and Petty (1981). 

Participants were retrospectively asked to list the thoughts they had about the pro-

alcohol message, and also asked to decide whether each thought was positive, neutral, 

and/or negative. Thoughts were then coded according to positive (+1), neutral (0), and 

negative (-1), and then a total score was determined by calculating the total number of 

positive, neutral, and negative thoughts.  

2.4 Results 

2.4.1 Preliminary analyses. 

Before conducting our primary analyses, we examined background variables to 

ensure there were no differences on potential background and demographic variables 

between participants in the two (inoculation and control) message conditions. 
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Descriptive statistics for all background variables are displayed in Table 2.1. First, we 

sought to determine if there were any differences in potential demographic variables 

(i.e., gender and age). A chi-square test of association for gender-by-condition showed 

no significant effect, χ2(1) = .039, p = .844, demonstrating there was a similar 

distribution of males and females between the inoculation and control conditions. A 

one-way ANOVA was performed according to condition to examine any differences in 

age, which again revealed a nonsignificant effect for condition, F(1, 132) = .036, p = 

.849. A preliminary one-way MANOVA was also performed according to condition to 

examine any differences on background variables (i.e., general health status, health 

motivation, big five personality variables), which revealed a nonsignificant effect for 

condition, F(7, 113) = .564, p = .78, ƞ2
p = .03, λ = .97. 

 2.4.2 Main analyses. 

In our primary analyses, we used a two-way MANCOVA to examine 

differences on key variables (i.e., attitude, credibility, convincingness, elaboration, and 

positivity/negativity of thoughts about the pro-alcohol message) according to condition 

and gender, with age included as a covariate (see Table 2.2 for descriptive statistics for 

all dependent variables). Gender and age can both contribute to attitudes toward alcohol, 

and hence were included in our analyses (Kirmani & Suman, 2010; Sigelman, Weir, 

Davies, & Silk, 2002). The MANCOVA showed a significant multivariate main effect 

for condition, F(5, 119) = 2.87, p = .02, ƞ2
p = .11, λ = .89, a nonsignificant multivariate 

effect for gender, F(5, 119) = .70, p = .63, ƞ2
p = .03, λ = .97, and a nonsignificant 

multivariate interaction effect, F(5, 119) = 1.44, p = .22, ƞ2
p = .06, λ = .94. Follow up 

analyses showed that the significant multivariate main effect for condition was 

accounted for by significant differences on attitudes, F(1, 123) = 9.43, p = .003, ƞ2
p = 

.07, credibility, F(1, 123) = 8.11, p = .005, ƞ2
p = .06, convincingness, F(1, 126) = 10.43, 

p = .002, n2
p = .08, and thoughts, F(1, 123) = 8.42, p = .004, ƞ2

p = .06. Specifically, 
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compared to no-message controls, participants in the inoculation condition had a less 

positive attitude toward moderate alcohol consumption, perceived the message to be 

less credible and convincing, and reported more negative thoughts about the message. 

Descriptive statistics according to condition are displayed in Table 2.3. 
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Table 2.1. Descriptive statistics for, and correlations between, baseline variables.  

 

 

 

 

 

 

Note. General health measured 1 – 5, where higher scores denote better health. Health motivation measured 1 – 7, where higher scores denote greater motivation to 

look after health. BFI-10 subscales measured 1 – 5, where higher scores denote greater levels of this trait. ** = p < .01, * = p < .05; α = internal consistency estimate 

(for variables measured using multiple items). 

Variable M (SD) 
Skew / 

Kurt 
α 2 3 4 5 6 7 

1. General health 4.11(.62) -.50/1.40 - .18 .21* .14 .29** -.36** -.01 

2. Health motivation 4.56(.93) .11/-.41 .80 -- -.17 -.10 .07 -.08 .06 

3. Extraversion 3.25(.99) -.06/-.46 .61  -- .27** .10 -.41** .28** 

4. Agreeableness 3.68(.80) -.54/-.39 .33   -- .10 -.19* .03 

5. Conscientiousness 3.61(.79) -.19/-.26 .49    -- -.12 .15 

6. Neuroticism 3.05(1.02) -.03/-.82 .65     -- -.10 

7. Openness 3.23(.91) .07/-.45 .31      -- 
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Table 2.2. Descriptive statistics for, and correlations between, primary variables.  

Note. Attitude measured 1 – 7, where higher scores denote greater pro-alcohol attitudes. 

Credibility and convincingness measured 1 – 7, where higher scores denote greater 

credibility/convincingness of the pro-alcohol message. Elaboration measured 1 – 7, where 

higher scores denote greater elaboration of the pro-alcohol message. Positive (negative) scores 

on thoughts denote more positive (negative) thoughts. ** = p < .01, * = p < .05; α = internal 

consistency estimate (for variables measured using multiple items). 

 

 Table 2.3. Descriptive statistics according to condition.  

Note. General health measured 1 – 5, where higher scores denote better health. Health 

motivation measured 1 – 7, where higher scores denote greater motivation to look after health. 

BFI-10 subscales measured 1 – 5, where higher scores denote greater levels of this trait. 

Attitude measured 1 – 7, where higher scores denote more pro-alcohol attitudes. Credibility and 

convincingness measured 1 – 7, where higher scores denote greater credibility/convincingness 

of the pro-alcohol message. Elaboration measured 1 – 7, where higher scores denote greater 

elaboration of the pro-alcohol message. Positive (negative) scores on thoughts denote more 

positive (negative) thoughts. 

Variable M (SD) 
Skew / 

Kurt 
α 2 3 4 5 

1. Attitude 3.69(1.24) .12/-.25 .81 .49** .53** .10 .42** 

2. Credibility 2.94(1.38) .61/-.53 - -- .81** .22* .52** 

3. Convincingness 3.05(1.50) .33/-1.02 -  -- .24** .55** 

4. Elaboration 3.64(1.41) -.11/-.84 -   -- .05 

5. Thoughts -1.22(1.79) .20/-.24 -    -- 

 Inoculation (n = 145) Control (n = 180) 

 M SD M SD 

Background variables     

General health 4.06 .56 4.16 .67 

Health motivation 4.43 .88 4.70 .97 

Extraversion 3.30 1.03 3.19 .95 

Agreeableness 3.67 .77 3.70 .84 

Conscientiousness 3.63 .84 3.59 .73 

Neuroticism 3.10 1.03 2.99 .97 

Openness 3.21 .91 3.25 .92 

Primary variables     

Attitude 3.37 1.15 4.03 1.24 

Credibility 2.60 1.22 3.31 1.46 

Convincingness 2.69 1.39 3.45 1.53 

Elaboration 3.56 1.42 3.73 1.39 

Thoughts -1.63 1.76 -.75 1.72 
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2.5 Discussion 

This study was designed to examine the application of inoculation theory to 

attitudes toward moderate alcohol consumption—an extension of past research in which 

general alcohol consumption and binge drinking have been studied. We found that, 

relative to participants in a control group, inoculated participants (a) held more negative 

attitudes toward a message promoting benefits of moderate alcohol consumption, (b) 

perceived the pro-alcohol message as being less credible and convincing, and (c) 

possessed more negative thoughts about the pro-alcohol message. This pattern of effects 

is consistent with similar studies showing that inoculation is effective at creating more 

negative attitudes towards alcohol consumption (Cornelis, Cauberghe, & De 

Pelsmacker, 2013; Cornelis et al., 2014; Godbold & Pfau, 2000; Parker et al., 2012; 

Richards & Banas, 2015; Richards et al., 2017).  

A noteworthy component of the current study was the use of a real-world news 

story that promoted moderate alcohol consumption (i.e., the message operated as an 

attack against negative attitudes toward moderate drinking). In much of the research on 

inoculation theory, attack messages are crafted by researchers for the specific topic 

under investigation. Although such approaches have merit, the use of real-world attacks 

to attitudes provides an indication of the efficacy of inoculation in naturalistic settings. 

Health promotion practitioners, in particular, are likely to value the external validity 

offered in inoculation studies that incorporate real-world attacks.  

The inclusion of a real-world message in the current study is important in the 

context of health promotion; the current study showed that inoculation was effective at 

creating negativity towards a news article presenting the benefits of moderate alcohol 

consumption. This is important for health promotion practitioners who want to protect 

attitudes toward various health behaviours, where individuals are often exposed to news 

articles and media reports that run contrary to commonly held beliefs about health (e.g., 
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that moderate alcohol consumption is actually good for your health). This research 

provides some evidence that inoculation may be an effective strategy for protecting 

people’s beliefs about health behaviours. Although we did not assess behavioural 

outcomes in this study, it would be interesting to determine whether such effects may 

actually translate into more positive health behaviour (e.g., reduced alcohol 

consumption). The measurement of behaviour is, therefore, an important step toward 

showing attitudinal inoculation to be a viable strategy for health promotion. 

The current study built on past inoculation research in young adults; previous 

work has shown that inoculation is effective at protecting (negative) attitudes toward 

binge drinking (Parker et al., 2012; Richards & Banas, 2015; Richards et al., 2017). The 

results of the current study extend the literature in this area, to show that inoculation can 

also be effective at protecting (negative) attitudes toward moderate alcohol 

consumption. Inoculation research should continue on attitudes toward moderate 

alcohol consumption within this age group, and also in adolescents. It has been shown, 

for instance, that attitudes and behaviour during both adolescence and young adulthood 

are predictive of attitudes and behaviour throughout the lifespan (Guttmannova et al., 

2011; Merline, Jager, & Schulenberg, 2008; Patrick, Wray-Lake, Finlay, & Maggs, 

2009), making it important to continue efforts at understanding the development of 

resistance in this cohort of young people.  

Measurement effects (e.g., anchoring) should be considered with any study 

involving research on alcohol and alcohol consumption (Kypri et al., 2007; 

McCambridge & Day, 2008; Walters et al., 2009). It is important to be mindful of the 

timing of measuring background variables; in this investigation, we assessed 

background variables after the participants had completed the main part of the study 

(i.e., the inoculation/attack message and follow up measures). Measuring background 

variables in the final session was to prevent measurement effects; researchers have 
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shown that mere measurement of background variables can influence the results of 

health behaviour research (such as the current study) (Rodrigues et al., 2015; Wilding et 

al., 2016). Researchers have also shown that measuring background variables can 

influence research outcomes through anchoring (see Furnham & Boo, 2011, for a 

review); anchoring is a cognitive bias where an individual uses an initial value to guide 

follow up values, thus the judgement of measures within a study may be biased toward 

the original value (Tversky & Kahneman, 1974).  

The current study showed that inoculation created more negative attitudes 

toward a real-world message challenging participants’ perceptions about moderate 

alcohol consumption, indicating greater resistance to a counterattitudinal message 

(Compton & Ivanov, 2012). In the future, researchers are encouraged to examine this 

further by including a baseline attitude measure and determining whether inoculation 

affects attitude change toward moderate alcohol consumption. 

The results of the current study indicate that not only are attitudes affected by 

inoculation, but there may also be interesting cognitive processes occurring as a part of 

the resistance processes. There were, for example, more negative thoughts in the 

inoculation condition in response to a counterattitudinal message; elaboration of the 

pro-alcohol message, however, did not differ between the inoculation and control 

conditions. To examine elaboration further, studies should be designed that include a 

measure of elaboration following an inoculation (or control) message, rather than solely 

examining elaboration of an attack message; this will give a better indication of 

elaboration’s role in the development of resistance. Indeed, this consideration might 

help to explain why elaboration of the pro-alcohol message did not differ between the 

inoculation and control conditions in this study; the inoculation processes are occurring 

before the attack has occurred, and investigating inoculation processes in more depth 

will require a measurement of elaboration following inoculation. 
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In summary, the current study shows that inoculation can be an effective 

strategy for protecting attitudes—in the face of real-world attack messages—toward 

moderate alcohol consumption, and provides preliminary insight into some of the 

cognitive processes that may be associated with the generation of resistance. Through 

further examination of relevant health attitudes, as well as the mechanisms underlying 

how resistance is developed through inoculation, we may be able to improve the design 

of inoculation messages for health promotion purposes, and ultimately, encourage 

positive health behaviour. 
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Chapter III Foreword 

In Chapter II, a study was presented on the effect of an inoculation message on 

reducing positive responses to a real-world message in which ‘benefits’ of moderate 

alcohol consumption were discussed. The study found that those who were inoculated 

had more negative attitudes to the pro-alcohol message; however, there was no 

difference in elaboration of the attack message between participants in the inoculation 

and control groups. Chapter III aimed to further examine elaboration within the 

inoculation process; specifically, to examine the underlying mechanisms of inoculation 

to see if we could identify the exact processes under which resistance develops from 

inoculation, and under what conditions inoculation would be more effective. In Chapter 

III, investigation of elaboration is conducted following inoculation (but before an 

attack) to gain more understanding of the role of elaboration within resistance 

development. 
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3.1 Abstract 

The central principle of inoculation theory is that when individuals are 

presented with a weak form of a persuasive attack against an existing attitude, they 

become inoculated against future attitudinal attacks. To address the gap in the literature 

regarding inoculation mechanisms, Study 1 used focus groups to identify processes 

associated with attitudinal inoculation, describing a dual-route pathway to developing 

resistance following inoculation. The dual-route pathway described by participants 

resembled processes outlined in the Elaboration Likelihood Model (ELM) and the 

Heuristic-Systematic Model (HSM). Study 2 drew on the proposed inoculation model 

from Study 1; results showed that some participants used more elaborative processing 

(compared to peripheral processing), and elaboration was positively associated with 

various resistance processes. The findings of this research advance our understanding 

of the ways in which inoculation messaging prepares individuals for attitudinal attacks 

and provide a platform for exploring inoculation processes in future research. 
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3.2 Introduction 

A common goal of communication messaging is to create a lasting effect on 

recipients’ attitudes. In many cases, the goal is to stimulate a shift, or change, in 

individuals’ attitudes through persuasive content (e.g., from opposing an issue to 

supporting it, or vice versa). In other cases, particularly those in which individuals 

already possess an intended or desired attitude, the goal may be to facilitate attitudinal 

resistance (i.e., to make the attitude less susceptible to change due to counterattitudinal 

attacks; Wegener, Petty, Smoak, & Fabrigar, 2004). Although research has been 

directed toward understanding both persuasion and resistance-to-persuasion 

messaging, the latter topic has received significantly less empirical attention. 

Nonetheless, inoculation theory (McGuire, 1961a, 1961b, 1964), which is a framework 

that originated with attitudinal resistance in mind, has remained popular since its 

development, and has been recognised as the “grandparent theory of resistance to 

attitude change” (Eagly & Chaiken, 1993 p. 561).   

3.2.1 Inoculation theory 

In his seminal work, McGuire (1961a, 1961b) outlined the notion that exposure 

to weak counterarguments to an existing attitude (e.g., two-sided messages, presenting 

counterarguments and refutations of those counterarguments) was more effective than 

pro-attitudinal arguments (e.g., one-sided messages, only presenting reasons for 

holding a position) in creating resistance to persuasive attempts to challenge that 

attitude. McGuire described how this process was analogous to that of medical 

immunisation, in which exposure to a weak strain of a virus stimulates the immune 

system to build one’s defences should one encounter a future, stronger form of the 

virus. McGuire suggested that, in much the same way, presenting a weak form of a 

counterattitudinal attack may stimulate persuasion resistance, thereby protecting one’s 

attitudes against future persuasive attacks. In the years since McGuire’s formative 
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studies, a body of research has accumulated to provide support for this notion (for 

example, Banas & Rains, 2010; Compton, Jackson, & Dimmock, 2016; see Compton, 

2013, for a review). 

Two key components are typically thought to be involved in inoculation-

conferred resistance– threat and refutational preemption. Threat is considered 

important because it manifests as attitudinal vulnerability (to counterarguments), and 

motivates individuals to protect their attitudes from attacks. Threat can be elicited by 

the mere presence of counterarguments (i.e., implicit threat) and/or by the inclusion of 

a forewarning of impending attacks (i.e., explicit threat) (Compton 2013; McGuire, 

1964). Refutational preemption involves the provision of material that challenges a 

person’s current position or attitude (i.e., counterarguments), alongside, in most 

inoculation messages, refutations to these counterarguments. These refutational 

preemptions are theorised to stimulate reactance processes and bolster recipients’ 

ability to combat future attacks (Szabo & Pfau, 2002).  

Although threat and refutational preemption are key components of an effective 

inoculation treatment, they do not fully explain how inoculation is successful in 

creating resistance to persuasion (i.e., the effect/s that an inoculation treatment has on 

an individual in order to confer resistance). The conventional explanation, that threat 

leads to counterarguing and counterarguing leads to resistance, has received mixed 

support (Compton, 2013). Moreover, other findings on mechanisms associated with 

attitudinal inoculation – such as inoculation messaging influencing attitude 

accessibility (Pfau et al., 2003; Pfau et al., 2004), associative networks (attitude nodes; 

Pfau et al., 2005), coping efficacy (Pfau et al., 2009), or social interactions (Ivanov et 

al., 2012) – have offered only a partial explanation for inoculation’s effects. It is 

noteworthy, too, that the general processes that drive the aforementioned mechanisms 

have not been fully explored. In the studies presented in the current paper, we draw 
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from two frameworks – the elaboration likelihood model of persuasion (ELM; Petty & 

Cacioppo, 1986) and the heuristic-systematic model (HSM; Chaiken, 1980, 1987) – to 

explore possible processes associated with the efficacy of inoculation messaging 

(Compton & Pfau, 2005), as well as antecedents, strategies, and outcomes associated 

with these general processes.  

3.2.2 Resistance and persuasion 

Reactions to any message may involve some degree of persuasion and some 

degree of resistance. Hence, it is possible that resistance processes may be 

conceptually similar in nature to persuasion processes (Compton & Pfau, 2005; 

Wegener et al., 2004). Two of the major frameworks used to explore reactions to 

persuasive messaging are the ELM and HSM. In these models, two routes to attitude 

change are outlined: the central (or systematic) route and the peripheral (or heuristic) 

route. The former route operates when a person engages in thoughtful deliberation 

about the specific arguments within a message, whereas the latter route is enacted 

when attitude change occurs via non-thoughtful processes, such as through simple cues 

or heuristics.  

Studies framed within the auspices of the ELM and HSM have highlighted how 

these routes to persuasion can parallel resistance processes. Haugtvedt and Petty 

(1992), for example, found that individuals high in need for cognition were more 

resistant to attitude change than those low in need for cognition. It was found that only 

those high in need for cognition (who were presumed to have elaborated on the 

persuasive message) retained their newly-formed attitudes and were able to resist a 

challenge to their formed attitude. Consistent with tenets of the ELM and HSM, 

Cárdaba, Briñol, Horcajo, and Petty (2014) also demonstrated support for the notion 

that different methods of processing may result in different outcomes. In their study, 

those who formed attitudes through elaborative (i.e., central) processes were better able 
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to resist attacks to these attitudes than those whose attitudes were formed through 

peripheral processes. These putative processes indicate that there may be similarities 

between persuasion- and resistance-related processing: when a person initially thinks 

carefully about their position, they not only bolster their initial attitude but they are 

also given motivation and ability to defend themselves against an opposing message 

(Cárdaba et al., 2014).   

3.2.1.1 Inoculation processes 

Research couched directly within inoculation theory also provides preliminary 

support for the notion that different processing strategies (akin to those outlined in the 

ELM and HSM) may be implicated in developing resistance (Banas & Miller, 2013; 

Pfau et al., 2001; Pfau, Tusing, Lee, et al., 1997). Pfau and colleagues (1997, 2001), for 

example, provided tentative support for both the existence and effectiveness of central 

and peripheral resistance processing. Both studies provided preliminary evidence that 

different processes could be encouraged through the use of differently framed 

inoculation messages. The authors were unable to identify the exact processes used by 

participants in their inoculation studies, however, as they did not specifically examine 

processes of resistance. More recently, Banas and Miller (2013) found that an 

inoculation treatment message could thwart the effectiveness of a subsequent 

inoculation message—without mentioning the issue at all—suggesting, among other 

explanations, that a heuristic might be at work. Therefore, despite there being some 

evidence of ELM- and HSM-related routes to resistance, there remains much to learn 

about the componentry and consequences of the two different routes to resistance, as 

well as the factors that may contribute to individuals utilising one route or the other. 

Hence, the purpose of the two studies reported here were to investigate a) the specific 

components, or tactics, associated with high- and low-thinking routes to developing 

attitudinal resistance (following exposure to an inoculation message), b) what variables 
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might influence whether people use one route over another, and c) whether different 

consequences may result from taking one route over another. 

3.3 Study 1 

All of the aforementioned research purposes were examined in Study 1. We 

adopted a realist perspective (Sobh & Perry, 2006), which considers the external reality 

of the situation but acknowledges that the complexities of these situations need to be 

investigated with qualitative research, and used semi-structured focus group interviews 

for data collection. The realist perspective involves examining the underlying 

structures and mechanisms of individuals’ experiences, as well as the contingencies of 

the environment on these experiences. Although in some instances qualitative work is 

entirely exploratory in nature, in cases when (a) there is sufficient a priori evidence to 

support the relevance of an existing model/framework, and (b) the researcher aims to 

extend or validate existing theory within a new context, a theoretical lens is often 

applied to help structure data collection and analyses (see Hsieh & Shannon, 2005). 

This theory-guided method has been referred to as directed content analysis (Hsieh & 

Shannon, 2005), and enables researchers to structure their discussions with participants 

(and their subsequent analyses) in a targeted manner, focused around predetermined 

categories or topics of substantive interest (Potter & Levine-Donnerstein, 1999).  

This directed approach during interviews combines open-ended questions 

followed up with targeted questions guided by the predetermined categories or 

framework (Hsieh & Shannon, 2005). By adopting a directed approach in Study 1, we 

sought to draw from established theory (i.e., the ELM and HSM) to examine specific 

issues associated with high- and low-thinking routes to resistance following an 

inoculation treatment. Guided by support for the notion that ELM- and HSM-related 

processes may be relevant in response to inoculation messages (Banas & Miller, 2013; 

Cárdaba et al., 2014; Haugtvedt & Petty, 1992; Pfau et al., 2001; Pfau, Tusing, Lee, et 
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al., 1997), implementing a directed approach enabled us to root our data collection and 

analysis in established theory. Based on theoretical knowledge presented above and 

past research, in the current study we sought to address (1) what strategies are used in 

the high- and low-thinking routes to attitudinal resistance, (2) what factors determine 

the utilisation of the high- and low-thinking routes to attitudinal resistance, and (3) 

what are the consequences of the high- and low-thinking routes to attitudinal resistance 

following exposure to an inoculation message.  

3.3.1 Method. 

3.3.1.1 Participants.  Participants were 53 students (27 males, 26 females, Mage 

= 22.60, SD = 4.72) from The University of Western Australia. Students were majoring 

in kinesiology, psychology, or political science, and received course credit for 

participating in the study.  

3.3.1.2 Procedure.  Ethical approval for the project was granted by the Human 

Ethics Office at The University of Western Australia, in accordance with the 

requirements of the National Statement on Ethical Conduct in Human Research 

(National Health and Medical Research Council, 2007) and the policies and procedures 

of The University of Western Australia. After obtaining ethical approval, students were 

informed in a lecture that the study sought to explore processes of attitude resistance, 

and were asked to sign for a scheduled appointment during a three-week window. 

Focus groups of between 3 and 6 students were arranged; the optimum size for a focus 

group is 6 to 8 participants, however focus groups can be conducted with as few as 3 

and as many as 14 participants (Gill, Stewart, Treasure, & Chadwick, 2008). Thirteen 

separate focus groups were conducted; this was appropriate for the current research, as 

we were hoping to explore multiple areas of inoculation theory, and this required a 

greater number of focus groups to achieve saturation of information (Hennink, Kaiser, 

& Weber, 2019). On arrival, participants received an information sheet outlining the 
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nature of the study, were informed that the purpose of this study was to identify 

resistance processes, and were asked to provide written informed consent. Permission 

was sought to record the group interview, and students were provided with assurances 

regarding their anonymity. After the completion of the focus group interview, 

participants were thanked for their time and were invited to ask any questions about the 

study and/or interview process. 

3.3.1.3 Interview guide.  A semi-structured interview guide was developed 

with the purpose of facilitating flow and enabling the facilitator to ask questions in a 

flexible manner. All interviews lasted for an average of 50 minutes. Participants were 

first given a brief outline of the structure of the focus group, and were then introduced 

to inoculation theory – based on the work of McGuire (1964) – with the aim of 

overviewing the primary components of the theory (i.e., threat and refutational 

preemption). Participants were informed that inoculation messaging involved giving 

individuals a two-sided message designed to help a person defend their attitudes 

against a challenge to their position. They were also provided with examples of 

different inoculation treatments that had been investigated (e.g., in a political campaign 

setting; Pfau & Burgoon, 1988). Following the brief introduction, students were invited 

to focus their attention on an inoculation message used in a previous study – an 

inoculation message created with passive refutations and with a focus on physical 

activity (Jackson, Compton, Whiddett, Anthony, & Dimmock, 2015). Participants were 

encouraged to read this message, which had been chosen because of its relevance to the 

study sample (as the majority of participants studied kinesiology), as if it had been 

provided in a newspaper or magazine. Participants were given time to read the message 

and to write down any thoughts they had about the message (i.e., they were given time 

to elaborate following reading the message, if they wished). Initially, participants were 

asked to discuss their thoughts on inoculation (e.g., “What was your initial response to 
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the message?” and “How do you think, by having a forewarning, you would prepare 

yourself for that upcoming challenge?”).  

Following the initial discussion, and in line with the directed approach that we 

employed, questions were targeted more specifically toward possible mechanisms (i.e., 

the two routes) through which individuals may form resistance following inoculation. 

Similar to other research using directed content analysis (e.g., D’Alonzo & Fischetti, 

2008; Morton, Keith, & Beauchamp, 2010; Podlog, Kleinert, Dimmock, Miller, & 

Shiperd, 2012; Robbins, Talley, Wu, & Wilbur, 2010), we used a framework to focus 

participants’ discussion on key issues. For the present study, participants were shown a 

framework (see Figure 3.1) which showed the potential routes to attitude resistance 

based on those suggested in the ELM and HSM. This framework was used to guide the 

flow of questions; however, participants were encouraged to discuss any processes 

they used (or could use) following their reading of the messages. The Figure was used 

to present the routes to gain more detailed insight into the processes/strategies 

underlying these potential routes (i.e., the participants were tasked with providing 

information about if these routes might operate, and if so, when, why, and how they 

would operate). This directed content approach is a commonly utilised form of 

qualitative inquiry to provide structure and direction to interview discussion (e.g., 

D’Alonzo & Fischetti, 2008; Morton et al., 2010; Podlog et al., 2012; Robbins et al., 

2010). Firstly, participants were asked to describe their feelings about the existence of 

the two routes in inoculation (e.g., “Did you feel you might use one process over the 

other?”). Participants were then invited to expand on their thoughts about inoculation 

in more detail; in particular, participants were invited to discuss antecedents of these 

routes (e.g., “When do you think you would use one route over the other?”), the 

characteristics of each route (e.g., “What strategies might you employ under each of 
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these routes?”), and potential outcomes of the routes (e.g., “Do you think one route 

would be better than the other for defending your attitudes from certain challenges?”). 
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Figure 3.1. Possible dual processes for resistance from inoculation 
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 3.3.1.4 Data analysis.  Interview recordings were transcribed verbatim, before 

being initially coded. The approach used during transcription was deductive in nature, 

consistent with the principles outlined in directed content analysis (Hsieh & Shannon, 

2005). That is, we interpreted and transcribed the data using a framework based on the 

existing principles of ELM, HSM, and inoculation theory, but we were also open to 

unexpected themes that did not fit within principles of these frameworks. Meaning units 

that were consistent with the underlying framework and were conceptually similar to 

one another were initially deductively coded into themes in line with the principles of 

ELM, HSM, and inoculation theory. We also used principles of the framework 

approach, whereby we identified a thematic framework, created associations between 

themes, and thus we were able to interpret the data based on both the original objectives 

of the research and the themes which emerged from the data itself (Pope, Ziebland, & 

Mays, 2000; Smith & Firth, 2011). After first establishing that most participants 

endorsed the existence of the two routes to resistance, themes were grouped into two 

higher-order categories: (1) antecedents to the two routes, and (2) all other themes. 

Other themes included evidence supporting the two routes to forming resistance (i.e., 

high- and low-thinking routes), other possible mechanisms for how inoculation creates 

resistance, the influence of the inoculation process (i.e., taking one route or the other) on 

a person’s response to an attack/challenge, and general support for inoculation 

principles. All data analysis was performed using QSR NVivo.  

A peer review process was employed to enhance trustworthiness of the results, 

as is in keeping with the directed approach and with recommendations to overcome 

any potential biases associated with this methodology (Hsieh & Shannon, 2005).  

Themes that were initially identified by the doctoral candidate (along with definitions), 

and all meaning units that had been assigned to those themes within the 13 interviews 

were sent to the thesis supervisors to determine consensus in the coding. These two 
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thesis supervisors were asked to independently assign meaning units to a theme. Any 

disagreements were then discussed following independent coding. An initial consensus 

rate of 76% was observed for all themes. When disagreement occurred, consensus was 

attained through a three-step process (Berg, 2007). This process involved continuous 

debate between investigators around (a) the names and definitions of themes, (b) inter-

theme distinctiveness, and (c) intra-theme similarity. This process resulted in some 

themes being combined to form a single theme, and some themes being divided into 

two conceptually different themes. At the end of the process, consensus was attained 

between all coders.  

3.3.2 Results. 

Across the 13 focus group interviews, nine themes emerged, which reflected 

general support for inoculation (one theme), inoculation mechanisms (three themes), 

response to an attack (one theme) (see Table 3.1), or antecedents to a route (four 

themes, see Table 3.2). In both Tables 3.1 and 3.2, all themes are listed with 

accompanying definition and exemplar meaning units. 
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Table 3.1. Themes, Definitions and Exemplar Meaning Units for Possible Mechanisms for Inoculation Effects (see Figure 1)   

Theme Sub-theme Category Definition Exemplar Meaning Unit  

General support 

for inoculation 
  

General statements of support for 

inoculation and successful 

development of resistance from 

inoculation. 

“Well just mentally, you know you’re going to 

get [the attack]. You can be warned…so you 

know how to deal with the feedback when you 

get it. More aware of it.” 

Inoculation 

mechanisms 
  

Description of mechanisms used to 

develop resistance from inoculation 

“I do definitely think there are multiple routes 

you can take...” 

 
High-thinking 

route 
 

Description of central/systematic 

route, including what thought 

processes individual uses. 

“[with the central route]…you’d be more likely 

to want to weigh out the pros and cons.” 

  Confidence 

Possible mechanism of developing 

resistance; inoculation enhances 

confidence in ability to defend 

attitudes/beliefs if attacked. 

“[The inoculation message] gave them an 

argument ahead, so when [the attack] actually 

happened they could keep rehearsing it 

over…and obviously build confidence.” 

  

Planning and 

implementation 

intentions 

Mechanism associated with 

elaboration route. If-then plans 

specifying when, where, and how a 

person for how to react if/when 

attitudes were challenged. Also 

general counterarguing strategies 

used to develop resistance and rebut 

attacks.  

“My view is that the [high-thinking] route is 

like, you’re weighing up your options…you can 

develop a plan, and probably think on the spot 

about the way you want to go...” 
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Low-thinking 

route 
 

Description of peripheral/heuristic, 

including what cues or heuristics are 

used. 

“If you use a cue then…it might not be as long 

lasting or meaningful.” 

 Both routes  
Description of use of both routes to 

develop resistance. 

“So at the time I may put up my defences, but 

then afterwards, when I’ve calmed down…I’d 

think about it a bit more.” 

Response to 

attack 
  

A person’s response to an attack in 

relation to the two routes i.e. how 

does development of resistance 

influence attack response. 

“If you’re [using] a cue…then you might be 

more vulnerable to an attack eventually because 

you haven’t thought about it.” 
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General support for inoculation.  The first theme reflected the way in which 

participants reported general agreement with key inoculation theory principles. 

Meaning units in this theme reflected any general support for the efficacy of 

inoculation messages in promoting attitudinal resistance. For example, one participant 

noted, “I would just say ‘no’ more strongly, because I do agree with a lot of the things 

that were said [in the inoculation message]”, and another participant commented, “I’d 

probably say [the inoculation message] confirmed a bit… it sort of confirmed my 

view.” Other participants discussed how the inoculation message would assist them in 

resisting an attack, “At least if you’re given a general [fore]warning...you can develop 

a basic coping strategy...”, and another participant said, “I suppose [the inoculation 

message] reinforced [my attitude] and from the moment I read this [inoculation 

message] I opposed the challenge.”  

Inoculation mechanisms.  This theme represented mechanisms describing how 

resistance was formed through inoculation. Meaning units within this theme reflected 

general support for the existence of the proposed two routes or a description of the two 

routes and how participants felt that the routes were used to generate resistance. This 

theme was classified into three sub-themes: (1) high-thinking (central/systematic) 

route, (2) low-thinking (peripheral/heuristic) route, and (3) both routes.   

High-thinking (central/systematic) route. This high-thinking route referred to 

the thoughtful consideration of the issue presented within the inoculation message (i.e., 

akin to the central route of ELM; the systematic route of HSM). Participants described 

that after reading the inoculation message, they would consider the information 

presented and possible attacks they may face. Meaning units in this sub-theme 

reflected confirmation of the existence of this route, or descriptions of elaboration 

processes. For example, participants described the high-thinking route in detail, “…so 

prior to actually encountering [the challenge], you’ve consciously thought about how 
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you’re going to deal with that, as opposed to having to try and deal with that as a 

surprise, so… it should improve the response [to an attack].” Participants also 

commented on what they would be thinking about, “I’d use probably the [high-

thinking] route, because you’re thinking about possible attacks and you know you’re 

planning...”, and, “If I had a warning, I would be thinking about what I would do when 

the situation arises.” There was also discussion of a generalised effect with the high-

thinking route, “[If you start thinking about the message]…you’d probably think of 

other things maybe [aside from those included in the message].” Two categories 

emerged describing specific mechanisms of how resistance could be formed through 

the aforementioned high-thinking route. These possible mechanisms included (1) 

confidence, and (2) planning and implementation intentions.  

Confidence. Meaning units in this category reflected the way in which 

individuals felt that inoculation may enhance their confidence in their ability to defend 

their attitudes or beliefs if attacked. For example, one participant said, “I felt pretty 

confident in my ability. It seems to instil a bit of confidence just [seeing the 

refutations], so there wasn’t really anything to stress about.” Another participant noted 

a similar increase in confidence, “Reinforcing what I already [thought]…otherwise, I 

wouldn’t be as confident...when you see it written out, clearly others have thought 

about the same criticisms.” Conceptually, increased confidence in one’s ability to resist 

an attitudinal attack could arise in both high-thinking and low-thinking conditions. 

However, some meaning units indicated that increased confidence was more aligned 

with the high-thinking route, such as when one participant said, “If you’ve already 

thought about how you’d be able to deal with it, and you’ve already seen or weighed 

up different ways that would make you more successful, then resisting the attack… I 

would definitely be more confident.”  
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Planning and implementation intentions. The second mechanistic theme to 

emerge in relation to developing resistance was implementation intentions. Meaning 

units in this category reflected the formulation of ‘if-then’ plans specifying when, 

where, and how individuals would achieve their desired goals; specifically, creating 

plans for how to react if/when their attitudes were challenged. This mechanism 

appeared to align with the high-thinking route; for example, one participant suggested, 

“You can use [the information] to develop a strategy and combat the challenge… If 

you weren’t pre-warned, you wouldn’t be able to develop any further strategy, if you 

didn’t know what was coming”, and another participant said “I would be thinking of 

different scenarios in my head…if he said that, what could I say back.” Meaning units 

also included those reflecting general planning and counterarguing strategies used to 

develop resistance and rebut attacks; for example, “I’d think about how they would 

respond… I’d think of some defences, things to not say back, but to think back if that 

happened.” These themes correspond closely to the theorised role of preemptive 

refutational content in a treatment message: to provide both content and modelling for 

responding to future challenges (e.g., Compton, 2013).  

Low-thinking (peripheral/heuristic) route. The low-thinking route involved 

the use of peripheral cues and heuristics to make a decision regarding the issue within 

the inoculation message. Meaning units in this sub-theme reflected support for the 

existence of the low-thinking route or explanations of what happens when this route is 

used to form resistance. For example, one participant specifically described what s/he 

would do if s/he took this route, “I would just [use] biased opinion, I would probably 

just take a biased [approach] and that would be my thought process… I would take the 

[low-thinking] route…rather than thinking about the specifics or whatever, it would 

just be like one characteristic.” Another participant spoke about the differences to the 
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high-thinking route, “If you use a cue then it might be a bit superficial... doesn’t have 

as much meaning [compared to] if you think about it...”  

Both routes. It has been suggested that a person could use both routes together 

in response to a message (Chaiken, 1980). In line with this notion, we obtained 

meaning units to reflect the possibility of both the high-thinking and low-thinking 

route being used to form resistance following inoculation. Participants supported the 

notion of two routes being used on the same issue; for example, one participant 

suggested, “It kind of comes to the point where we actually think about it, and then you 

might [move] to another [route]. So maybe you might use a heuristic approach, and 

then you switch to the [high-thinking route], when you actually think about it.” 

Another participant suggested, “If you’re taking a thoughtful process, you’re more 

likely to change potentially the thoughtful process into…a heuristic, than you are the 

other way around.”  

Response to an attack.  Meaning units in this theme reflected individuals’ 

response to an attack in relation to the two routes (i.e., how does the process used to 

develop resistance influence attack response?). Some participants suggested the 

elaboration route was, in their opinion, more effective for resisting an attack; for 

example, “I think definitely with the [high] thinking process, you have to prepare a lot 

for it, so you are a bit more ready for [the attack],” and another participant commented, 

“Yes, [the low-thinking route] might be fast, but I wonder if you chose the [high-

thinking] route... that you might be able to develop, or have more resources... because 

you already elaborated, what could be possible, then you have multiple plan Bs to 

respond to the attack.” Other participants, however, said that the low-thinking route 

would be better at defending against an attack, for example, “I certainly think a cue… 

it’s just going to be a much faster response... so I think that would definitely be 

superior”, and another participant suggested, “I think the cue might be more effective, 
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because you just get rid of [the attack].” One participant described how specifically the 

response could be influenced by the route taken, “I think [using] cues/heuristics [low-

thinking route], you can [receive] an attack and you’ll have a response, but the 

response isn’t going to change because of the attack (i.e., there’s only a single 

response). But when you have the thoughtful process, then you [receive] the attack, 

you’re probably going to have at least two different responses so that response can 

change based on the attack. So there’s only one response for the [heuristic] route, but 

different responses for the [elaboration route].” 

Antecedents to a route.  Analyses revealed a group of themes that appeared to 

reflect possible antecedents to the two proposed routes to form resistance. Meaning 

units in this theme reflected any variable that may influence a person’s likelihood of 

elaborating on an inoculation message. Four themes emerged within this category: (1) 

ability, (2) motivation, (3) person attributes, and (4) message characteristics. It is 

possible that person attributes and message characteristics influence (i.e., are sub-

themes within) motivation and/or ability, but our meaning units did not clearly situate 

them in one or both of these themes. Consequently, we describe four broad themes 

below, along with relevant meaning unit examples to supplement those presented in 

Table 3.2. 
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Table 3.2. Themes, Definitions and Exemplar Meaning Units for Antecedents to Inoculation Effects. 

Theme Sub-theme Definition Exemplar Meaning Unit  

Ability  

Whether a person has the resources to 

be able to understand and elaborate 

upon the inoculation message. 

Variables in this theme reflect 

influence on elaboration of message 

(i.e. after reading inoculation message). 

“I think if you don’t have a lot of 

experience with [the issue], then you’re 

probably more likely to go…the [high-

thinking] route.” (sub-theme: Prior 

knowledge) 

 
Affect and arousal 

 

A person’s affective state and level of 

alertness (i.e., tiredness). 

“I think that the more alert you are, the 

more you’re going to think about the 

possible attacks”. 

 Distraction 

The level of distraction in the 

surrounding environment.  

 

“You could be focused on a whole other 

range of things and not really give [the 

message] much thought… So you’d 

probably take the [low-thinking route].” 

 Prior knowledge 

Level of prior knowledge or experience 

relating to the focal issue was 

considered another ability sub-theme. 

“If it’s something I’m familiar with, it 

almost becomes a cue… But if it’s not 

something I’m familiar with, I need to 

think about how I’m going to deal with 

that.”  

 Time 

The amount of time a person had to 

elaborate following reading the 

inoculation message. 

“I feel as if the longer the time period 

between the forewarning and the attack, 

then you’re probably going more the 

[high-thinking] route, because you have a 

lot more time to think about it, so you’ll be 

able to develop plans for yourself”. 
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Motivation 
 

 

Whether a person is motivated to 

elaborate on the message and consider 

possible attacks. Variables in this 

theme reflect influence on elaboration 

of message (i.e. after reading 

inoculation message). 

“I still think I would think about it… even 

if it’s not relevant now, I’d be thinking, 

should it be relevant to me, or would it be 

relevant to me, I’d still think about it.” (sub-

theme: Need for cognition) 

 Need for cognition 
A person’s level of enjoyment of 

thinking. 

“I like to weigh up options of things, rather 

than just make up my mind. Based purely 

on an opinion or things. I like to weigh up 

all the options and then make my decision.” 

 
Personal relevance/issue 

involvement 

Level of personal importance of the 

issue or the personal consequences of 

the issue to person 

“If it’s something you know, that is going 

to affect you, it might not be immediately, 

but it’s going to affect you in the 

future…then you’re more motivated to 

think about it more and plan ahead.” 

 Interpersonal influences 

The impact of a group situation or 

others’ influence on elaboration of 

inoculation message 

“The other people around me...if there was 

a sense of… community. If I knew I wasn’t 

alone in deciding, then I might be more 

inclined to take the [low-thinking 

route]...because there is that sense of safety 

in numbers. If other people had to do it with 

me, then I’d feel more comfortable.” 

Person attributes  

Variables or characteristics of person 

which may moderate route taken to 

resistance. 

“...you already have such a strong [attitude], 

then there is no point thinking about it [low-

thinking route].” (sub-theme: Existing 

attitude) 
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 Existing attitude 

One’s prior (or current) attitude toward 

the issue (within the inoculation 

message). 

“On the extremes of both [attitude] 

spectrums…I don’t think you’d be thinking 

much about it... you’re already that strong 

that whatever they try to do to convince 

you, you’ll just kind of… brush it off…I 

guess you are more likely to take the [high-

thinking] route if [your attitude] is kind of 

ambiguous.” 

 Personality 
Personality variables or characteristics 

of the person reading the message. 

“Someone who is a more slow, careful 

person, rather than an impulsive [person]… 

those that are cautious take their time and 

think about everything before making a 

decision. Whereas impulsive people never 

think twice.” 

 Confidence 

A person’s initial level of confidence, 

either confidence in oneself or 

confidence in a specific task. 

“I guess if you are more confident in your 

ability you might go the [low-thinking 

route],” and, “If you’re more confident in 

yourself then…you might push things 

aside.” 

Message 

characteristics 
 

Specific characteristics of the 

inoculation message and how they 

influence elaboration response to 

message (i.e. route to resistance). 

“I think it depends on how the forewarning 

is presented. If [the forewarning] is really 

strong...you might get into the cue [low-

thinking route].” 
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Ability. The first antecedent theme related to a person’s ability to engage in the 

high-thinking route. Meaning units in this theme reflected whether a person had the 

resources to be able to understand and elaborate upon the inoculation message. This 

theme was further categorised into four different sub-themes: (1) affect and arousal, (2) 

distraction, (3) prior knowledge, and (4) time. Participants appeared to be more likely to 

engage in high-thinking resistance processing when they were in a more positive mood 

or were more alert, when they were free from distraction, when they had less prior 

knowledge on the issue, and when they had sufficient time to think about the message 

(for examples of participant meaning units, see Table 3.2).  

Motivation. The next antecedent theme related to a person’s motivation to 

elaborate upon a message, as described in the ELM (Petty & Cacioppo, 1986) and 

HSM (Chaiken, 1980). Meaning units in this theme reflected whether a person was 

motivated to elaborate on the inoculation message following reading the message and 

consider possible attacks. This theme was further categorised into three different sub-

themes: (1) need for cognition, (2) personal relevance/issue involvement, and (3) 

interpersonal influences; specifically, participants seemed more likely to engage in 

high-thinking resistance processes when they had a high enjoyment of thinking, if the 

issue was more relevant to the person, and when they were on their own (i.e., not in a 

group) in thinking about the issue (for examples of participant meaning units, see 

Table 3.2). 

Person attributes. Meaning units in this theme reflected variables or 

characteristics of the person that may influence the route taken to forming resistance 

(i.e., the degree of elaboration following receiving an inoculation message). This theme 

was categorised into three sub-themes: (1) existing attitude, (2) personality, and (3) 

confidence. Participants suggested they were more likely to use elaborative resistance 

processes when the person did not have a strong prior attitude toward the issue, had 
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certain personality variables inclined more towards elaboration (e.g., were cautious), 

and when they had a lower confidence in themselves and their ability (for examples of 

participant meaning units, see Table 3.2). 

Message characteristics. This theme contained meaning units that focused on 

aspects of the inoculation message, such as the source of the message (e.g., their 

credibility) and the perceived strength of the message. Participants indicated that if the 

message had certain characteristics, such as if the arguments in the inoculation 

message were very strong or the source of the message was highly credible, then they 

would be more likely to use high-thinking processes in forming resistance (for 

examples of participant meaning units, see Table 3.2).  

3.3.3 Brief Discussion. 

Using the ELM and HSM as guiding frameworks for the focus group 

discussions, and adopting a directed approach to analyse focus group data, we found 

support for two processes through which resistance may form following the receipt of 

an inoculation message. After exposure to inoculation messages and follow up guided 

questions, participants identified a high-thinking route, whereby people carefully 

considered the arguments in the inoculation message, as well as a low-thinking route, 

whereby people developed cues or heuristics to defend their initial attitude. There was 

also evidence that, in some instances, both of these routes may be employed to develop 

resistance (i.e., moving between one route and the other). In addition to specific 

inquiries into mechanisms, the study also supported the general idea of how 

inoculation theory confers resistance. Key ideas of attitude strengthening, attitude 

confirmation, and attitude reinforcement, which appeared in focus group participants’ 

responses, are consistent with the primary goal of inoculation theory: to make an 

existing attitude more prepared for subsequent challenges (Compton, 2013).  
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Analyses also revealed two processes associated with the high-thinking route of 

attitudinal resistance: increased confidence, and the formation of implementation 

intentions. More specifically, inoculation messages, and particularly those upon which 

individuals elaborated, were perceived to (1) induce a person to start thinking about the 

issue/task, and thereby increase their confidence in their ability to defend their 

position, and (2) encourage individuals to formulate specific ‘if-then’ plans (i.e., 

implementation intentions) reflecting strategies that may be employed when 

encountering a specific attack message, which included thought processes regarding 

specific counterarguments the person would use when they received the attack. 

Increased attitude confidence/strength is a process well-supported by decades of 

inoculation research (Pfau et al., 2009; Wigley & Pfau, 2010). Formulating specific ‘if-

then’ plans, however, is more unique as a way to understand inoculation.  

It is important to note the unique content that arose in the focus group 

discussions that was not included in the information provided to participants about 

inoculation theory and the ELM/HSM. Although participants were given the proposed 

general framework with a high- and low-thinking route (see Figure 3.1), participants 

provided in detail what specifically happens if/when an individual takes either a high- 

or low-thinking route. Participants also listed various antecedents which may 

determine whether someone develops resistance through high- or low-thinking 

processes, and described specifically what might occur when faced with an attack. A 

strength of our approach here was that theory guided the focus group procedure and 

analysis. Of course, such an approach also runs the risk of guiding participants too 

much. To account for this potential risk, and to further explore novel findings from 

Study 1, we undertook a second study further exploring these inoculation processes. 
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3.4 Study 2 

In Study 1, we detailed processes associated with high- and low-thinking routes 

to attitudinal resistance following inoculation treatments. In Study 2, we examined 

people’s responses to an inoculation message with a specific focus on the resistance 

processes used under the high-thinking route. Based on ELM and HSM research and 

our findings from Study 1, we hypothesised that (1) individuals would vary in their 

elaborative responses after reading an inoculation message, (2) individuals who 

followed a high-thinking route would display greater confidence in their ability to 

resist future attacks, and (3) individuals who followed a high-thinking route would be 

more likely to develop implementation intentions in preparation for possible attacks. 

In addition to the measurement of confidence and implementation intentions as 

possible outcomes of the high-thinking/elaboration route, we included other post-

inoculation variables which could potentially differ according to a person’s level of 

elaboration after reading an inoculation message. In particular, we added variables 

related to a recent topic of focus in inoculation research—post-inoculation talk, the 

tendency to discuss the message following inoculation (Compton & Pfau, 2009; 

Ivanov, Miller, et al., 2012), and the possibility of inoculating others without them 

(others) reading an inoculation message. Information searching was also included as it 

has been suggested that factors associated with increased elaboration drive more 

information searching (Schmidt & Spreng, 1996). We predicted that individuals who 

followed a high-thinking route would be more likely to engage in post-inoculation talk, 

inoculating others, and information searching.  

Although the focus of the current study was on processes of resistance 

following an inoculation treatment, need for cognition was included as an antecedent 

variable as it has been shown to be a significant factor in determining a person’s level 
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of elaboration (Cacioppo, Petty, Feinstein, & Jarvis, 1996), a notion supported in Study 

1.  

3.4.1 Method. 

3.4.1.1 Participants.  Participants were 88 undergraduate students (49 males, 39 

females, Mage = 20.87, SD = 1.94) from The University of Western Australia. Students 

received course credit for participating in the study.  

3.4.1.2 Procedure.  Ethical approval for the project was granted by the Human 

Ethics Office at The University of Western Australia, in accordance with the 

requirements of the National Statement on Ethical Conduct in Human Research 

(National Health and Medical Research Council, 2007) and the policies and procedures 

of The University of Western Australia. After obtaining ethical approval, 

undergraduates were approached during a lecture and given information about the study. 

Prospective participants were informed that the study would require them to attend the 

laboratory on two separate occasions (no more than one week apart), and were then 

asked to sign up for two appointments to complete the study.  

On arrival for their first session, participants received an information sheet 

explaining the nature of the study and their rights as a participant, were informed that 

the purpose of this study was to explore healthy nutrition attitudes in students, and were 

asked to provide their written informed consent. Participants were subsequently asked 

to complete a multi-component survey (see ‘baseline variables’ in the measures 

section). Following the completion of this survey, participants were provided with 10 

minutes to closely read an inoculation message (see ‘experimental materials’ section 

below). Consistent with Study 1, the focus of this message was chosen because the 

participants were studying at least one kinesiology unit (i.e., with class content devoted 

to health and nutrition); it was anticipated that (a) the issue of healthy eating would be 

relevant to the population, and (b) participants would hold favourable instrumental 
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attitudes regarding fruit consumption (i.e., would view fruit as healthy). When 

participants indicated that they had finished studying the message, they were asked to 

complete another brief questionnaire, assessing perceptions of threat, message 

convincingness, and the attention that they had paid to the message. 

Participants were scheduled to return to the laboratory within the ensuing seven 

days in order to complete follow up measures (see ‘dependent variables’ in the 

measures section). This time delay was provided to allow participants time to elaborate 

upon the inoculation message; McGuire (1964) proposed a period of time is required 

following inoculation for resistance to develop (for a review, see Compton & Pfau, 

2005). Participants completed a multi-component survey (and no other tasks) during 

their second visit, and at the close of data collection, all participants were presented with 

a standardised de-brief sheet and invited to ask any questions they wished about the 

study.  

3.4.1.3 Experimental materials.  The inoculation message (see Appendix C) 

was consistent in structure with previously-used inoculation treatments (e.g., Compton 

& Pfau, 2004; Jackson et al., 2015). Specifically, the message began with a paragraph 

defining what is meant by a ‘healthy and balanced’ diet – emphasising the consumption 

of fruit – and the importance of maintaining such a diet. Following this material was a 

paragraph designed to elicit threat, whereby recipients were informed that information 

had recently been presented in the media that might challenge their thoughts about a 

healthy and balanced diet – in particular, their thoughts about the value of fruit 

consumption. Subsequently, two counterarguments were included to highlight the 

supposed negative effects that may result from eating fruit as part of a healthy and 

balanced diet. Refutational material – in which these claimed negative effects were 

refuted – was presented following each of these counterarguments (see Appendix C). 

The first counterargument-refutation pairing discussed the argument proposed in a 
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recent study that eating fruit increases hunger and causes individuals to increase overall 

food consumption, potentially leading to fat build-up. The second counterargument-

refutation pairing focused on media reports presenting the negative effects of fruit 

consumption, specifically those recommending not consuming fruit to prevent weight 

gain. The message concluded with a statement reinforcing the inoculation principles 

within the message. 

3.4.1.4 Measures. 

 Baseline variables. 

Initial instrumental attitude.  In line with existing recommendations, five items 

were used to measure participants’ instrumental attitudes toward regular fruit 

consumption (see Ajzen, 2006). Using a bipolar scale ranging from 1 to 7, participants 

were asked to respond to the statement, “For me, eating fruit regularly (i.e., 2 pieces of 

fruit every day) as part of a healthy and balanced diet is…”, followed by five 

instrumental item pairs (i.e., undesirable-desirable, harmful-beneficial, worthless-

valuable, not worthwhile-worthwhile, bad-good). A mean instrumental attitude score (α 

= 0.86) was calculated by averaging the scores of each of the five items. 

Need for cognition. Participants’ enjoyment of thinking was measured using the 

need for cognition scale (Cacioppo, Petty, & Kao, 1984). The need for cognition scale 

contains 18 items and participants are asked to rate on a scale from 1 (extremely 

uncharacteristic) to 5 (extremely characteristic) whether each statement is characteristic 

of them (e.g., “I find satisfaction in deliberating hard and for long hours”). A total score 

is calculated by adding all item scores together (α = 0.90), with a higher score indicating 

a stronger tendency to enjoy and engage in effortful cognitive activities (Cacioppo & 

Petty, 1982). Evidence has previously been presented to support the validity and 

reliability of scores derived from the need for cognition scale (Sadowski, 1993).  
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Message convincingness. Three items were used to assess participants’ 

perceptions of the convincingness of the inoculation message, in line with procedures 

used by Jackson et al. (2015). Immediately following reading the inoculation message, 

participants were asked “Overall, how credible was the argument that fruit is healthy in 

the message?”, “Overall, how convincing was the argument that fruit is healthy in the 

message?”, and “How would you rate the strength of the argument that fruit is healthy 

in the message?”. The first two items were measured on a scale from 1 (a little) to 9 (a 

lot), and the last item ranged from 1 (very weak) to 9 (very strong). Scores derived from 

the three items displayed an internal consistency (α) of 0.83, and were averaged to form 

a composite ‘message convincingness’ index. 

Time delay. This was recorded to indicate the number of days elapsed between 

participants’ first and second laboratory visit (practically speaking, a longer delay could 

provide greater opportunity for elaboration).  

Inoculation components. 

Threat. One item was used to measures participants’ perceived threat from the 

inoculation message. Participants were presented with the statement, “How likely is it 

that some people / the media might try to challenge your attitudes about eating fruit 

regularly as part of a healthy and balanced diet?” and asked to respond on a scale from 1 

(unlikely) to 7 (likely). This item has been shown to effectively measure threat after 

inoculation (Jackson et al., 2015).  

Attention to message. Participants were asked to indicate how much attention 

they had paid to the inoculation message by responding to the statement, “To what 

extent did you pay attention to the information in the message?” The single item was 

measured on a scale from 1 (a little) to 9 (a lot) in line with procedures used to measure 

perceived elaboration (Barden & Petty, 2008).  
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Dependent variables (mechanisms). 

Elaboration on the inoculation message. The extent to which participants 

elaborated on the inoculation message (in the intervening period between their first and 

second visit) was assessed during participants’ return visit. Elaboration on the 

inoculation message was measured using two items; participants were asked “After 

reading the message, how much did you think about arguments that you could use to 

defend your attitudes on eating fruit as part of a healthy and balanced diet?”, and “After 

reading the message, how much did you pay attention to how you could defend your 

attitudes about eating fruit as part of a healthy and balanced diet?”. These measures 

were adapted from elaboration measures used by Barden and Petty (2008). Both items 

were on a scale ranging from 1 (a little) to 9 (a lot).  Consistent with recommendations 

for assessing internal consistency of two-item scales (Eisinga, Grotenhuis, & Pelzer, 

2013), we calculated the Spearman-Brown coefficient (ρ = 0.82), before creating an 

aggregate elaboration score by averaging scores from the two items. 

Confidence in defending attitudes. Participants were presented with five 

statements assessing their confidence in their ability to resist challenges to their 

attitudes about eating fruit regularly as part of a healthy and balanced diet. In line with 

procedures used by Pfau et al. (2009), participants were asked “After reading the 

message, how confident are you that…”, followed by the five items (e.g., “You can 

defend your position on eating fruit regularly if it is challenged?”, and “You can 

maintain your position on eating fruit regularly even if you encounter strong arguments 

against it?”), rated on a scale ranging from 1 (no confidence at all) to 5 (complete 

confidence). Scores on the five items were averaged to produce a measure of 

individuals’ confidence in defending their attitudes (α = 0.82). 

Implementation intentions. To assess individuals’ implementation intention 

formation/planning regarding upcoming challenges to their attitudes (toward fruit 
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consumption), participants completed four items based on similar previously-used 

instruments (e.g., Luszczynska & Schwarzer, 2003). Participants were presented with 

four items relating to their planning regarding eating fruit regularly (e.g., “When I might 

experience challenges to eating fruit regularly”, and “How I will react to these 

challenges about eating fruit when I encounter them”), preceded by the stem, “After 

reading the message, I have made plans regarding…” and asked to rate each item on a 

response scale ranging from 1 (not at all true) to 5 (exactly true). Again, scores were 

averaged to form a single measure for individuals’ implementation intentions regarding 

methods to protect their attitudes (α = 0.83).   

 Post-inoculation talk. One item was used to assess participants’ post-inoculation 

talk (i.e., the degree to which they had spoken to others – or not – about regular fruit 

consumption since reading the message). The item asked participants, “How many 

people, if any, have you spoken to about eating fruit regularly as part of a healthy and 

balanced diet since receiving the message?” This item was based on a related measure 

in Ivanov, Miller, et al. (2012).  

Post-inoculation talk – inoculating others. We included a second variable 

measuring post-inoculation talk, but directed specifically at whether participants had 

reassured others about the benefits of eating fruit regularly. This item asked, “How 

many people, if any, have you reassured about the benefits of eating fruit since reading 

the message?” 

 Information searching. A single item was used to assess the extent to which the 

message had prompted participants to search for further information regarding the 

benefits of fruit (in the intervening period between their first and second visit). On a 

response scale ranging from 1 (not at all) to 9 (very much), participants were asked, “To 

what extent did the message prompt you to search for further information on eating fruit 

regularly as part of a healthy and balanced diet?” 
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3.4.2 Results. 

3.4.2.1 Preliminary analyses.  A manipulation check was initially performed on 

threat (M = 4.41, SD = 1.90) to ensure participants perceived threat in the message. 

Prior to performing analyses addressing the research questions, participants who scored 

below the midpoint for their baseline instrumental attitude assessment (regarding fruit 

consumption) were removed from all further analysis. As a result, only those with 

positive instrumental attitudes (greater than the midpoint on the scale) were included in 

the analyses; this is consistent with inoculation principles, insofar as individuals should 

possess a particular attitude (in this case, a positive attitude) toward the issue prior to 

inoculation taking place (Compton, 2013; Compton & Pfau, 2005). Six participants 

scored below the midpoint for their attitude toward fruit consumption, reducing the 

usable sample to 82 participants. Descriptive statistics for all relevant variables are 

displayed in Table 3.3. Both variables associated with post-inoculation talk showed a 

high positive skew and hence both of these variables underwent a square root 

transformation prior to doing the main analyses (raw scores for these variables are 

presented in the descriptive column, but all subsequent analyses were performed with 

the transformed variables).  
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Table 3.3. Descriptive statistics for, and correlations between, primary variables.  

Note. Initial attitude measured 1 – 7, where higher scores denote more positive attitudes toward fruit/healthy and balanced diet. Need for cognition measured 18 – 

90, where higher scores denote greater enjoyment of thinking. Convincingness measured 1 – 9, where higher scores indicate greater convincingness of the 

inoculation message. Higher scores on time delay denote greater time between inoculation and follow up. Threat measured 1 – 7, where higher scores denote greater 

perception of threat. Message attention and elaboration measured 1 – 9, where higher scores denote greater attention/elaboration of the inoculation message. 

Confidence and implementation intentions measured 1 – 5, where higher scores denote greater confidence/planning to defend attitudes. Higher scores on post-

inoculation talk/inoculating others denote a greater number of people spoken to after inoculation. Information searching measured 1 – 9, where higher scores denote 

greater information searching. ** = p < .01, * = p < .05; α = internal consistency estimate (for variables measured using multiple items). 

Variable M (SD) Skew / Kurt α 2 3 4 5 6 7 8 9 10 11 12 

1. Initial attitude 6.23(.75) -.93/-.06 .86 .11 -.02 -.08 .00 .19 .05 .30** -.09 .04 .04 -.02 

2. Need for cognition 60.65(11.52) -.45 / -.52 .90 -- .00 -.14 -.13 -.00 .22* .06 .05 -.03 -.06 .34** 

3. Convincingness 6.66(1.60) -1.07 / 1.23 .83  -- -.00 .08 .49** -.02 .14 .08 .01 .00 .15 

4. Time delay 3.59(3.02) 1.20 / 1.47 -   -- .11 -.02 -.05 -.10 .01 .14 -.03 -.16 

5. Threat 4.34(1.95) -.52/-1.12 -    -- .02 -.09 .10 .07 -.02 -.11 -.03 

6. Message attention 7.33(1.91) -1.46/1.54 -     -- .06 .21 .08 .09 .08 .13 

7. Elaboration 4.63(2.01) -.06 / -1.04 .82      -- .06 .31** .25* .23* .50** 

8. Confidence 3.91(.62) -.18 / -.40 .82       -- -.10 .13 .12 -.07 

9. Implementation 

intentions 
2.28(.86) .20 / -.96 .83        -- .13 -.02 .44** 

10. Post-inoculation talk 1.42(1.78) 2.28 / 7.02 -         -- .77** .10 

11. Inoculating others 0.80(1.58) 3.59 / 16.45 -          -- .18 

12. Information searching 3.35(2.18) .70 / -.64 -           -- 
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 We initially examined the variables of message attention (M = 7.33, SD = 1.91; 

see Table 3.4 for distribution) and elaboration (M = 4.63, SD = 2.01; see Table 3.5 for 

distribution) to determine if there appeared to be differences in participants’ level of 

elaboration following inoculation. The results suggested that most participants were 

conscientious (used high-thinking processes) when reading the message, but post-

message elaboration was highly variable across individuals.  

 

Table 3.4. Frequency distribution of message attention.  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Value Absolute frequency Relative frequency (%) 

1 1 1.2 

2 1 1.2 

3 5 6.1 

4 1 1.2 

5 6 7.3 

6 4 4.9 

7 12 14.3 

8 27 32.9 

9 25 30.5 

Total 82 100 
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Table 3.5. Frequency distribution of elaboration. 

 

In our preliminary analyses, we also examined correlations between all baseline 

and dependant variables (see Table 3.3). Correlations showed that need for cognition 

was linked to elaboration; specifically, a higher need for cognition was associated with 

both more elaboration and greater information searching. Elaboration was shown to be 

positively associated with four out of five mechanistic variables; specifically, greater 

elaboration on the inoculation message was associated with greater implementation 

intention planning, a higher number of people spoken to, a greater number of people 

reassured about the topic, and more information searching.  

Value Absolute frequency Relative frequency (%) 

1.0 5 6.1 

1.5 2 2.4 

2.0 4 4.9 

2.5 3 3.7 

3.0 11 13.4 

3.5 7 8.5 

4.0 5 6.1 

4.5 4 4.9 

5.0 8 9.8 

5.5 5 6.1 

6.0 7 8.5 

6.5 5 6.1 

7.0 7 8.5 

7.5 5 6.1 

8.0 4 4.9 

Total 82 100 
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3.4.2.2 Main analyses.  In our primary analyses, we performed a multivariate 

linear regression to examine potential differences on our dependent variables 

(confidence, implementation intentions, post-inoculation talk, post-inoculation talk – 

inoculating others and information searching) according to our background variables 

(elaboration, need for cognition, message convincingness, and time delay). A 

significant multivariate effect emerged for elaboration F(5, 73) = 6.09, p < 0.001, ƞ2
p = 

.29, λ = .71). Table 3.6 presents follow up analyses, which show there was significant 

effects for elaboration on implementation intentions, post-inoculation talk, post-

inoculation talk – inoculating others, and information searching. There was no 

significant effect of elaboration on confidence. Specifically, those participants who 

elaborated more on the inoculation message were more likely to engage in 

implementation intentions, speak to more people about the issue of the message, try to 

inoculate others through discussion, and searched for more information about the topic. 

Multivariate analyses also revealed significant effects of need for cognition on 

searching for information, where those higher in need for cognition were more likely to 

search for further information on the issue, and a significant effect of time delay on 

people spoken to, where those who had a longer time period between inoculation and 

follow up spoke to a greater number of people about the issue. 
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Table 3.6. Parameter estimates for elaboration and other significant effects. 

 

 

 

 

 

 

 

 

 

 

 

Note. β = Beta coefficient; SE = Standard Error; ƞ2
p

 = partial eta squared  

 

 

      95% Confidence Interval  

Parameter Dependent variable β SE t Sig. Lower Upper ƞ2
p 

Elaboration Confidence .01 .04 .39 .70 -.06 .08 .00 

 Implementation intentions .14 .05 2.89 .01 .04 .23 .10 

 Post-inoculation talk .11 .04 2.55 .01 .02 .19 .08 

 Inoculating others .09 .04 2.16 .03 .01 .17 .06 

 Information searching .49 .10 4.78 .00 .29 .70 .23 

Need for cognition Information searching .04 .02 2.32 .02 .01 .08 .07 

Time delay Post-inoculation talk .06 .03 2.20 .03 .01 .12 .06 
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3.4.3 Brief Discussion. 

 The purpose of Study 2 was to build upon the findings of Study 1, although a 

particular focus in Study 2 was to identify a set of strategies that are used under the 

high-thinking route. Consistent with hypotheses, we found that those who indicated 

that they had elaborated more after reading the inoculation message also developed 

more implementation intentions (i.e., planning what they would do when experiencing 

attitudinal challenges), spoke to more people about the issue of the message, reassured 

more people about the benefits suggested in the message, and searched for more 

information about the topic in the message. These findings are consistent with those 

presented in ELM and HSM literature investigating resistance processes (Banas & 

Miller, 2013; Cárdaba et al., 2014; Haugtvedt & Petty, 1992; Pfau et al., 2001; Pfau, 

Tusing, Lee, et al., 1997). The results also showed that need for cognition influenced 

whether people searched for further information on the issue, similar to previous 

research showing the importance of need for cognition in relation to elaboration 

processes (Cacioppo et al., 1996), and that time delay was a factor in how many people 

a person spoke to about the issue, with those who had a greater amount of time 

between inoculation and follow up speaking to a greater number of people about the 

issue in the inoculation message.   

3.5 General Discussion 

In their meta-analysis, Banas and Rains (2010) reported that inoculation had a 

significant effect in making attitudes resistant to challenges; however, given the 

relatively small pool of studies that have addressed mechanistic questions, they were 

unable to draw conclusions as to how or why inoculation was effective in creating 

resistance to attacks or challenges. The current studies investigated responses to an 

inoculation message and the processes that might be involved in attitudinal inoculation, 

extending on current research showing the effectiveness of inoculation. The first study 
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highlighted two potential routes to inoculation which mirror those suggested by ELM 

and HSM (Chaiken, 1980; Petty & Cacioppo, 1986), a number of potential antecedents 

to inoculation responses, and possible processes within the two routes which may be 

responsible for developing resistance following receiving the inoculation message. The 

second study drew on findings from the first study, and examined in more depth the 

processes following inoculation to extend our understanding of behaviours and 

cognitions associated with the elaboration pathway.  

In the second study, we found that individuals who indicated that they had 

taken the high-thinking route were more likely to have developed implementation 

intentions, searched for further information on the issue, and had spoken to more 

people about the message issue. The low-thinking route was not described in as much 

detail as the high-thinking route in Study 1, and Study 2 did not focus on the 

mechanisms of this low-thinking route; hence these studies did not identify specific 

processes, or commonly employed cues or heuristics, within the low-thinking pathway. 

Future work would be worthwhile to address this issue. For example, researchers might 

consider isolating the heuristic pathway (through manipulation) to identify cues or 

associations used by individuals to defend themselves against a counterattitudinal 

attack. 

A number of potential antecedents to the two routes to resistance were also 

identified by participants in the first study. Consistent with theorising and research 

associated with the ELM and HSM, we found that variables associated with ability and 

motivation were key in determining whether participants felt that they would elaborate 

(or not) after reading an inoculation message. For instance, time and prior knowledge 

(i.e., ability), and personal relevance (i.e., motivation), were described as antecedents 

to the route participants would take, inasmuch as individuals were more likely to use a 

high-thinking approach when they had greater motivation or ability to process the 
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inoculation message (Chaiken, 1980; Petty & Cacioppo, 1986). Also revealed were 

antecedents that were not so easily assigned to the categories of motivation or ability 

(i.e., they could underlie both motivation and ability, or neither of them). Examples 

included personality variables, such as stubbornness and impulsiveness, and a person’s 

level of confidence prior to reading the inoculation message. Another of these 

attributes related to existing attitude characteristics (e.g., attitude strength and 

certainty). Message characteristics was the final antecedent identified in Study 1, 

indicating that aspects of the inoculation message itself (alongside aspects relating to 

the recipient of the message) may influence processing responses. To illustrate, 

characteristics such as message credibility influenced processing of the inoculation 

message, insofar as when the source of the message was perceived as being highly 

credible, individuals were more likely to elaborate upon an inoculation message. 

As well as discussing the nature and antecedents of the two routes to resistance, 

participants also commented on the potential consequences of those routes. 

Interestingly, there were mixed responses regarding the effectiveness of the high- and 

low-thinking routes to attitudinal resistance. Some participants felt that the high-

thinking route would offer more effective resistance to attack, whereas others felt that 

the low-thinking route would be superior. These mixed findings could be a function of 

a complicated relationship between processing style and attitudinal resistance, a 

relationship that could be moderated by a number of factors. For example, if an 

individual has a well-developed knowledge of a topic, and is experienced at defending 

his/her position, then a low-thinking approach may be sufficient in protecting against 

future attacks. Alternatively, in instances when one is inexperienced and unfamiliar 

with a topic, it is likely s/he may be better served by initially employing a high-

thinking response to an inoculation treatment. On that note, it is worth highlighting that 

the effectiveness of these processing routes is likely also dependent upon the strength 
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of the initial inoculation treatment. Elaboration on a relevant, carefully articulated, and 

comprehensive inoculation message is likely to confer greater resistance than low 

processing of such a message. Although the narrative observed was somewhat mixed 

in terms of the effectiveness of each processing route, future work that accounts for 

personal and message-based moderators may help elucidate the reasons for our 

findings.  

On a related note, the outcomes of central and peripheral processing are further 

complicated by the fact that elaboration may occur not only in response to an 

inoculation message, but also in response to an attack message. Two key and 

unresolved questions arise from this notion. First, does the extent of processing 

following an inoculation message predict the processing style of subsequent attack 

messages? Second, if elaboration of both the inoculation message and attack message 

are manipulated, what are the respective outcomes of an inoculation treatment? The 

mixed results found in our study regarding individuals’ response to an attack could be 

a function of this interaction between processing after the inoculation message and 

processing of an attack message. It is plausible that processing concordance (or 

discordance) may shape the effectiveness of the route taken in response to the 

inoculation message. For example, if an individual adopts peripheral processing in 

response to an inoculation message, but is then forced to centrally process an attack, 

s/he may be inadequately equipped to overcome strong attack stimuli, and dissonance 

and weakened resistance may result. Looking to inoculation work on matching versus 

mismatching, Compton and Pfau (2008) created both cognitive- and affective-based 

inoculation and attack messages, and found that matching the content of the 

inoculation message to that of the attack message enabled greater resistance. It would 

be interesting to determine whether this matching effect was underpinned to some 

degree by issues relating to processing concordance/discordance.  
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Another area of focus for future research would be elaboration of the message 

itself; this component was controlled in the current study, with participants in Study 2 

being told to read the message carefully and hence everyone elaborated on the message 

itself. This was done to allow the current research to focus specifically on elaboration 

following an inoculation message (i.e., elaboration between the inoculation and attack 

message) and isolate the processes used to develop resistance. It would be interesting 

to see whether there would be an interaction between elaborating while reading the 

inoculation message and elaboration after receiving the message, and whether message 

elaboration predicts elaborative processes used prior to receiving an attitudinal attack.  

In reflecting on the contribution of this investigation, it is worth noting that 

although existing work has demonstrated the effectiveness of inoculation treatments, it 

has yet to conclusively identify how inoculation creates resistant attitudes. The present 

findings extend the work in this area by showing the specific processes underlying the 

development of resistance. In doing so, this work offers a potential framework that 

may form the basis for the future study of inoculation mechanisms. Having identified 

the specific processes of resistance, along with (some of) the factors that may drive 

these routes, and the potential consequences of different processes, it is possible that 

researchers and message designers may be better placed to understand what constitutes 

a successful inoculation treatment in various contexts. In addition to informing the 

content of inoculation messages, this work provides a platform for conceptually novel 

research questions. For example, one unanswered question relates to why inoculation 

has been shown to engender generalised (or umbrella) protection across related issues 

(Parker, Ivanov, & Compton, 2012; Parker, Rains, & Ivanov, 2016). By having a better 

understanding about how resistance develops, it may be possible to identify 

specifically how and when these generalised effects emerge (e.g., in response to 

centrally processed inoculation messages). Another concept about which there is 
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equivocal evidence relates to the optimal timing of an inoculation treatment prior to 

encountering an attack. Researchers have theorised some form of delay is required in 

order to develop resistance, but have also suggested this resistance decays after a 

certain period of time (Banas & Rains, 2010). Our findings might indicate that the 

mixed evidence in this area could be due to individuals utilising different processes to 

develop resistance (i.e., high- or low-thinking processes), and it would be fascinating 

in future to determine how resistance differentially develops and decays over time as a 

result of distinct processing strategies.  

The directed content approach was a strength of the first study because it 

acknowledged existing (albeit preliminary) empirical evidence for these processes and 

enabled us to explore inoculation processes in a structured way, while also allowing for 

new discoveries. This deductive approach—whereby existing research is used to guide 

questioning and analysis—has been used effectively in other qualitative health research 

(e.g., D’Alonzo & Fischetti, 2008; Morton et al., 2010; Robbins et al., 2010). The next 

step was to test these processes in a quantitative manner to allow us to actually 

measure ‘levels’ of elaboration, and to infer when certain resistance processes might 

occur. It would be worthwhile to manipulate our emergent antecedent variables in 

future studies; for example, experimentally modifying factors related to ability and 

motivation would enable researchers to determine (a) when high- and low-thinking 

processes are activated, and (b) the implications of these processes for effective (and 

lasting) resistance. In seeking to achieve this goal, studies that are built on community 

(rather than student) samples will provide necessary insight into inoculation processes 

in the general population.  

As noted previously, the directed approach of our focus group protocol has 

some inherent limitations, including the risk of guiding participants too much or 

leading them to summarise the theories more than share their actual thinking. Two 
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main observations give us confidence, however, in the focus group data: 1) The 

information provided about inoculation theory and ELM/HSM was basic, and 2) 

participants discussed variables and themes that were not included in the information 

provided to them. Furthermore, the quantitative findings in Study 2 supported the 

themes found in Study 1.  

By identifying potential inoculation mechanisms, this work could guide future 

research that explores the way in which processing routes might be shaped by personal, 

contextual, and message-related antecedents. In addition, our findings may also allow 

researchers to obtain more nuanced insight into the way in which processing routes 

may underpin the effectiveness, development, and decay of resistance, as well as the 

way in which individuals respond to attack stimuli. In summary, this work drew on an 

underused method of analysis in inoculation research to provide novel insight that 

could lead to better understanding of when, how, and why inoculation treatments 

succeed or fail.  
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Chapter IV Foreword 

In Chapter III, Study 1 revealed a dual route framework for inoculation 

processes, where resistance could be developed through either a high-thinking or low-

thinking pathway. Study 1 also identified a number of antecedents which could 

determine whether an individual uses an elaborative or heuristic pathway for resistance 

development, as well as the consequences of taking one inoculation process or another. 

Study 2 of Chapter III supported the premise that individuals vary in elaboration of an 

inoculation message, and showed that greater elaboration was associated with a number 

of processes that are likely to influence attitudinal resistance. In Chapter IV, the 

proposed dual-route framework for inoculation is investigated in a large study of 

nutrition-related attitudes among high school students (a hotly debated topic in a 

population for whom attitudes are often fragile). To further the examination of 

elaboration within inoculation, Chapter IV investigated elaboration immediately 

following inoculation. 

 

 

 

 

 

 

 

 

 

 

 

 



134 
 

4.1 Abstract 

 Messages based on inoculation theory have been shown to be effective at 

protecting individuals’ attitudes toward various health behaviours. However, little 

research has been undertaken on the influence of inoculation messaging on attitudes 

toward healthy nutrition. The aim of the current study was to examine inoculation’s 

effectiveness at protecting attitudes toward a healthy and balanced diet in high school 

students. An additional aim of the study was to explore possible mechanisms through 

which inoculation confers resistance to persuasion. High school students (N = 351, Mage 

= 13.61, SD = 0.70) received either an inoculation or control message, and at a follow 

up session received an article challenging their attitudes toward a healthy and balanced 

diet. Contrary to expectations, no differences were found between the inoculation and 

control groups in post-challenge attitudes toward a healthy and balanced diet. Due to the 

nonsignificant results found for message manipulation, no further analyses were run on 

possible inoculation processes. Explanations for these findings are discussed, and future 

research directions for inoculating health attitudes are suggested. 
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4.2 Introduction 

On many occasions, health promotion practitioners aim to persuade individuals 

to embrace new perspectives and attitudes on health issues. However, when people 

already hold desired attitudes toward a health behaviour, health promotion practitioners 

are likely to be interested in facilitating attitudinal resilience (i.e., protecting these 

attitudes against counterattitudinal attacks). Positive attitudes toward healthy nutrition 

are particularly important to focus on in this regard, because relative to many other 

health-related cognitions, these attitudes are highly susceptible to attack and slippage. It 

is well established that individuals experience a variety of intra-personal (e.g., self-talk, 

failures in self-control) and inter-personal (e.g., evolving food industry, biased news 

stories, peer pressure) challenges to positive thoughts on nutrition (see e.g., Stevenson, 

Doherty, Barnett, Muldoon, & Trew, 2007). Eventually, individuals can experience a 

state of uncertainty or ambivalence about the health-related consequences of dietary 

choices due to difficulties in synthesising unclear, contradictory, or misleading 

messages from various stakeholders in the food industry (Ayoob, Duyff, & Quagliani, 

2002; International Food Information Council Foundation, 2017; Madden & 

Chamberlain, 2010; Wills, Dickinson, Short, & Comrie, 2013). In a recent survey across 

four countries, for example, 79% of respondents said that they found messages around 

health, food, and nutrition to be confusing (New Nutrition Business, 2018).  

An additional reason to focus on building resilience in attitudes toward healthy 

nutrition is that dietary behaviour has been considered the single most important 

behaviour for overall health (Rayner & Scarborough, 2005; Strategic Inter-

Governmental Nutrition Alliance, 2001), and attitudes toward nutrition predict both 

nutrition intentions and nutrition behaviour (Reibl et al., 2015). Thus, the establishment 

of resilient, positive attitudes toward healthy nutrition is likely to predict long term 

healthy dietary practices and good general health. In light of the abundant challenges 
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that individuals may face in relation to their positive nutrition attitudes, and the 

important health-related consequences of these attitudes, attempts to increase the 

resilience of these attitudes can serve an important public health goal. A theoretical 

framework is often recommended for guiding efforts at health promotion, and perhaps 

the most popular and relevant theory for the development of resilient attitudes is 

inoculation theory 

4.2.1 Inoculation theory. 

In his inoculation theory, McGuire (1961a, 1961b) introduced the notion that 

attitudes could become more resistant (against future attacks) by providing a message 

containing weak counterarguments. It was shown that providing a two-sided message 

(containing counterarguments and refutations of those counterarguments) was more 

effective than one-sided messages (containing only pro-attitudinal arguments) at 

creating resistance to future challenges to the attitude (McGuire, 1961a, 1961b). 

McGuire described the attitudinal inoculation process as analogous to that of a medical 

vaccination, in which a weakened form of the virus is given to protect against future, 

stronger attacks from the virus. Since this early work, much research has supported the 

notion that inoculation-based messaging is effective at protecting attitudes against 

challenges (for example, Banas & Rains, 2010; Compton, Jackson, & Dimmock, 2016; 

see Compton, 2013, for a review). 

4.2.2 Inoculation and health. 

There has been an increased focus on using inoculation as a strategy for health 

attitudes and health promotion (see Compton et al., 2016 for a review). Early work on 

inoculation within a health context investigated whether inoculation could increase 

resistance to students’ peer pressure to smoke (Pfau, Van Bockern, & Kang, 1992). A 

follow up study investigated the duration of the effects of inoculation, and found modest 

results of inoculation on (smoking) attitudes in the second year following an initial 
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inoculation treatment (Pfau & Van Bockern, 1994). Since then, inoculation has been 

shown to be an effective approach for protecting attitudes to various health behaviours, 

including alcohol consumption (Cornelis, Cauberghe, & De Pelsmacker, 2013; Godbold 

& Pfau, 2000; Richards & Banas, 2015), marijuana use (Compton & Ivanov, 2012; 

Ivanov et al., 2013; Pfau, Tusing, Koerner, et al., 1997), unprotected sex (Parker, 

Ivanov, & Compton, 2012), and medical vaccination (Wong, 2016; Wong & Harrison, 

2014).  

Recently, Mason and Miller (2013, 2016) found that inoculation can be effective 

in protecting attitudes against bold, but untrue, claims about nutrition. Within an 

emerging adult population, they found that those who had positive attitudes toward 

healthy nutrition and were inoculated had greater attitude strength and attitude certainty 

following the inoculation treatment, had more counterarguing towards an attack 

message, and had less positive attitudes in response to health and nutrition advertising 

claims compared to a non-inoculation condition. Niederdeppe, Heley, and Barry (2015) 

also showed that inoculation can be effective at helping people resist industry anti-

policy messages about health issues such as sugary drinks and obesity. These two recent 

studies show that inoculation can effectively protect people’s attitudes against 

misleading messages about health and nutrition. Despite these studies, however, much 

is still to be learned about the efficacy of inoculation messaging at building resilient 

attitudes toward nutrition. One fruitful avenue of future research in this area is to 

establish whether nutrition-related inoculation messaging is impactful for different 

cohorts of individuals. Research on adolescents may be particularly interesting and 

important in this regard; adolescents hold fragile health-related attitudes due to their 

evolving identities, risk-taking orientations, and susceptibility to environmental 

influences (Cutler, Flood, Hannan, & Neumark-Sztainer, 2011; Deliens, Clarys, De 

Bourdeaudhuij, & Deforche, 2014; Prinstein & Dodge, 2008; World Health 
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Organisation, 2005). This cohort is also heavily influenced by peers, media, and social 

factors (Cutler et al., 2011; Deliens et el., 2014; Prinstein & Dodge, 2008), so 

inoculation’s efficacy may be different in this population relative to other groups. It is 

also noteworthy that health attitudes and habits that individuals establish in late 

adolescence often continue across the lifespan (e.g., Graham, Sirard, & Neumark-

Sztainer, 2011; Mikkilä, Räsänen, Raitakari, Pietinen, & Viikari, 2005), providing yet 

more justification to focus efforts at understanding and developing attitudinal resistance 

in young people. Mason and Miller (2016) have echoed this call, recommending that 

their research should be expanded into a younger, high school population to see if their 

findings on inoculating healthy nutrition attitudes are replicated in this group.  

4.2.3 Inoculation processes. 

Another important area for future research is to explore cognitive processes 

associated with inoculation’s effectiveness. Wegener, Petty, Smoak, and Fabrigar 

(2004) introduced the possibility that attitudinal resilience could be achieved via the 

high-thinking and low-thinking processes proposed in the elaboration likelihood model 

(ELM; Petty & Cacioppo, 1986) and the heuristic-systematic model (HSM; Chaiken, 

1980, 1987). More specifically, Wegener and colleagues suggested that attitudinal 

resilience could be achieved via a low-thinking pathway when forming an attitude, but 

that it was more likely to be developed when engaging in high-thinking to form a new 

attitude. Research framed by the ELM and HSM supports these general conclusions 

(e.g., Cárdaba, Briñol, Horcajo, & Petty, 2014; Haugtvedt & Petty, 1992), and research 

framed by inoculation theory also provides evidence for the notion that attitudinal 

resistance may be developed through these different processing strategies (Banas & 

Miller, 2013; Pfau et al., 2001; Pfau, Tusing, Lee, et al., 1997). Nonetheless, there is 

still much to learn about the existence of these processes within inoculation, the factors 
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contributing to when an individual uses one process or another, and the consequences of 

these processes on how resistant a person is to future attacks.  

Nutrition attitudes have rarely been investigated using inoculation principles, 

and not within a high school population. Hence, we sought to extend two areas within 

inoculation scholarship; (1) investigating the inoculation of healthy nutrition attitudes in 

high school students, and (2) extend the knowledge of inoculation, specifically whether 

elaboration could explain inoculation effects, what factors might affect inoculation 

outcomes, and the consequences following inoculation (or no inoculation). We 

hypothesise that (1) participants who receive an inoculation message will be less likely 

to change their attitudes in response to an attack on healthy nutrition, compared to 

participants who receive a control message, (2) participants within the inoculation 

condition will show greater elaboration on the topic of nutrition compared to those in 

the control condition, and (3) participants will vary in their level of elaboration after 

reading an inoculation message (i.e., those within the inoculation condition will show 

varying levels of elaboration); specifically participants who elaborate on an inoculation 

message will be less likely to change their attitudes in response to an attack on healthy 

nutrition, compared to participants who use less elaboration in response to an 

inoculation message.  

4.3 Method 

4.3.1 Participants. 

Participants were 351 students (162 males, 184 females, 5 chose not to declare) 

from three independent high schools in Western Australia. Students in grades 8, 9, and 

10 (i.e., aged 12 to 15) were asked to participate, with participants having an average 

age of 13.61 years (SD = 0.70).  
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4.3.2 Procedure. 

Ethical approval for the project was granted by the Human Ethics Office at The 

University of Western Australia, in accordance with the requirements of the National 

Statement on Ethical Conduct in Human Research (National Health and Medical 

Research Council, 2007) and the policies and procedures of The University of Western 

Australia. Participants were asked to provide written informed consent for the study. 

After obtaining ethical approval from The University of Western Australia, principals of 

independent high schools in Western Australia were approached, asking if their school 

would be willing to participate in the study. Three independent high schools agreed to 

take part, and times were organised to attend the school to collect data.  

At each separate school collection, data were collected over two sessions on the 

same day. On arrival at the first collection session, participants received an information 

sheet explaining the nature of the study, were informed that the purpose of this study 

was to explore healthy nutrition attitudes in students, and were asked to provide their 

informed consent. Students were provided with assurances regarding their anonymity.  

 Participants were initially asked to complete baseline measures including 

attitude, issue involvement, and need for cognition (see measures section for full 

descriptions of these and all other measures). Participants were then randomly assigned 

to either the control or inoculation condition. All participants received a message with a 

standard first paragraph. The introduction began with a definition of a healthy and 

balanced diet including examples of foods constituting a healthy diet and what foods to 

avoid to maintain a healthy and balanced diet. This was followed by a description of the 

importance of following a healthy and balanced diet for overall health, including 

comments about reducing the risk of developing certain conditions and maintaining a 

healthy weight. Those in the control condition then completed the initial questionnaire, 

while participants in the experimental condition received additional inoculation material 
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(a complete description of the inoculation message is provided in the next section). 

 Following the initial message, participants were asked to complete measures 

assessing threat, message attention, message convincingness, and level of message 

elaboration (see measures section for full descriptions of these and all other measures). 

Participants were informed this was the end of the first session of the study. Students 

returned to complete the second session of the study on average three hours following 

the initial collection during a health or physical education class. A time period of three 

hours between inoculation and attack was chosen based on similar studies of attitudinal 

inoculation with short time periods between inoculation and attack (e.g., Godbold & 

Pfau, 2000; Nabi, 2003). Additionally, Banas and Rains found no significant differences 

for inoculation effects when comparing time periods between inoculation and attack 

(Banas & Rains, 2010). Participants were randomly assigned to one of two different 

topics presented in the attack message; students were given either (1) an article 

presenting research suggesting that students who ate healthy food were seen as 

unpopular, and that students ate unhealthy food to prevent bullying from other students, 

or (2) an article presenting a research study highlighting that fructose in fruit led to 

increased hunger and desire for sugary foods, and suggested that eating fruit caused 

people to gain weight (see Appendix D). Both articles were taken from online news 

outlets (i.e., were real news articles), reflecting attacks that people may face in their 

everyday life, and also highlight relevant issues within the adolescent population (i.e., 

peer pressure) and issues surrounding messages presenting conflicting information 

about healthy nutrition. Each student only received one of the attack articles.  

Participants were subsequently asked to complete measures assessing attitude and 

behavioural intentions (see measures section for full descriptions of these and all other 

measures). 
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Once participants had completed the second session, participants were thanked 

for their time and given a de-brief sheet. Participants were also given an envelope to 

take home which contained a parent information sheet, which was attached to a form for 

parents/guardians to sign if they wished to withdraw their child from the study. This 

passive consent process (i.e., parents return a letter if they wish to withdraw their 

son’s/daughter’s participation) was approved by the institutional review board given the 

confidential, non-invasive nature of the project, and the comprehension level of 

intended participants (National Health and Medical Research Council, 2007). 

Participants were thanked for their time and were invited to ask any questions about the 

study. At a later time, the students were informed as to the true nature of the study. 

4.3.3 Experimental Manipulation. 

The inoculation and control messages (see Appendix E) were consistent in 

structure with those provided in previous inoculation studies (e.g., Compton & Pfau, 

2004; Jackson, Compton, Whiddett, Anthony, & Dimmock, 2015). The first paragraph 

was standard to both the control message and the inoculation message; it included a 

definition of a ‘healthy and balanced’ diet, with the information consistent with the 

current Australian Dietary Guidelines (National Health and Medical Research Council, 

2013), and the importance of consuming a ‘healthy and balanced’ diet. The control 

message concluded at this point, but the inoculation message included additional 

material. Specifically, the inoculation message included a paragraph designed to elicit 

threat—and lower confidence in making good food choices—by indicating that new 

information had been presented in the media that might challenge the readers’ feelings 

about a healthy and balanced diet. Subsequent to this paragraph were two 

counterarguments regarding a healthy and balanced diet, and two refutations to these 

counterarguments. The first counterargument-refutation pairing discussed issues of peer 

pressure within healthy nutrition; the counterargument described how eating healthy 
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food might reduce the readers’ popularity amongst their peers, and that healthy eating 

was seen as “unpopular” and “not cool”. This counterargument was refuted via 

statements indicating that friends are chosen based on values and interests, not what a 

person chooses to eat, and that research has shown that peers do think positively about 

healthy food. The second counterargument-refutation pairing pertained to issues 

surrounding the consumption of fruit; the counterargument discussed the negative 

aspects of fruit consumption, and how a recent study suggested that eating fruit 

increased a person’s hunger and may cause a person to gain weight. This 

counterargument was refuted by suggesting that the study in question only focused on 

fructose (not on fruit as a whole), and that guidelines and nutrition experts still 

recommend consuming three portions of fruit a day. The message concluded with a 

statement reinforcing the inoculation principles within the message. 

4.3.4 Measures. 

At the beginning of each questionnaire, participants were given a reminder of 

the definition of a healthy and balanced diet, as follows: “For the purpose of this survey, 

a healthy and balanced diet refers to a diet including a variety of foods including 

vegetables, fruits, grain foods (e.g., cereals, breads, rice, pasta), lean meats (e.g., 

chicken, fish, eggs), and dairy (e.g., milk, yoghurt, cheese), and limiting intake of foods 

with fat, added salt and sugars (e.g., fried hot chips, burgers, pizzas, cakes, biscuits, 

doughnuts, potato crisps, ice-cream).” 

 4.3.4.1 Baseline variables. 

Initial instrumental attitude.  In line with existing recommendations, five items 

were used to measure participants’ initial instrumental attitudes toward a healthy and 

balanced diet or fruit as part of a healthy and balanced diet (see Ajzen, 2006). Using a 

bipolar scale ranging from 1 to 7, participants were asked to respond to the statement, 

“For me, eating a healthy and balanced diet is…” or “For me, eating fruit regularly as 
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part of a healthy and balanced diet is…”, followed by five instrumental item pairs (i.e., 

undesirable-desirable, harmful-beneficial, worthless-valuable, not worthwhile-

worthwhile, bad-good). A mean instrumental attitude score (α = .78) was calculated by 

averaging the scores for each of the five items on the two subscales. 

Attitude certainty. One item was used to measure participants’ level of certainty 

in their initial attitudes towards a healthy and balanced diet. Participants were provided 

with the statement, “How certain are you of your attitudes toward eating a healthy and 

balanced diet?” or “How certain are you of your attitudes toward eating fruit as part of a 

healthy and balanced diet?” and asked to respond to the statement on a scale from 1 (not 

at all certain) to 9 (very certain), adapted from previous attitude certainty measures 

(Barden & Petty, 2008).  

Issue involvement. Participants’ level of involvement with the topic of a healthy 

and balanced diet was measured using the abbreviated version of the Personal 

Involvement Inventory (PII; Zaichkowsky, 1985). Using a bipolar scale ranging from 1 

to 7, participants were presented with the statement, “How important is eating a healthy 

and balanced diet to you?” or “How important is eating fruit regularly as part of a 

healthy and balanced diet to you?” followed by six item pairs (i.e., unimportant-

important, irrelevant-relevant, nonessential-essential, of no concern-of much concern, 

does not matter-does matter to me, useless-useful). A mean involvement score (α = .82) 

was calculated by averaging the scores of each of the six items. Evidence has previously 

been presented to support the validity and reliability of scores derived from the PII 

(Parker et al., 2012).  

Need for cognition. Participants’ enjoyment of thinking was measured using the 

need for cognition scale (Cacioppo, Petty, & Kao, 1984). The need for cognition scale 

contains 18 items and participants are asked to rate on a scale from 1 (extremely 

uncharacteristic) to 5 (extremely characteristic) whether each statement is characteristic 
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of them (e.g., “I find satisfaction in deliberating hard and for long hours”). A total score 

is calculated by adding all item scores together (α = .76), with a higher score indicating 

a stronger tendency to enjoy and engage in effortful cognitive activities (Cacioppo & 

Petty, 1982). Evidence has previously been presented to support the validity and 

reliability of scores derived from the need for cognition scale (Sadowski, 1993). 

Prior knowledge. A single item was used to measure participants’ perceptions 

regarding their current knowledge about a healthy and balanced diet. Participants were 

presented with the statement, “How much do you feel you know about eating a healthy 

and balance diet?” or “How much do you feel you know about eating fruit as part of a 

healthy and balanced diet?” and asked to respond on a scale ranging from 1 (almost 

nothing) to 5 (a lot). This item has been shown to effectively measure individuals’ prior 

knowledge about a certain topic (Park, Feick, & Mothersbaugh, 1992). 

Current behaviour. One item was used to measure participants’ current healthy 

and balanced eating. Participants were presented with the statement, “How many days 

have you eaten a healthy and balanced diet in the past fortnight?” or “How many days 

have you eaten fruit as part of a healthy and balanced diet in the past fortnight?” and 

asked to respond on a scale from rarely (one or two days) to every day.  

4.3.4.2 Manipulation checks and inoculation components. 

Threat. One item was used to measures participants’ perceived threat from the 

message. Participants were presented with the statement, “How likely is it that some 

people / the media might try to challenge your attitudes about a healthy and balanced 

diet?” and asked to respond on a scale from 1 (unlikely) to 7 (likely). This item has been 

shown to effectively measure threat after inoculation (Jackson et al., 2015). 

Attention to message. Participants were asked to indicate how much attention 

they had paid to the message by responding to two items, “To what extent did you pay 

attention to the information in the message?” and “To what extent did you think a lot 



146 
 

about the information you just received in the message?”. Participants were asked to 

respond on a scale from 1 (a little) to 9 (a lot) in line with procedures used to measure 

perceived elaboration (Barden & Petty, 2008). Consistent with recommendations for 

assessing internal consistency of two-item scales (Eisinga, Grotenhuis, & Pelzer, 2013), 

we calculated the Spearman-Brown coefficient (ρ = .71), before creating an aggregate 

attention score by averaging scores from the two items. 

Message convincingness. Three items were used to assess participants’ 

perceptions of the convincingness of the message, in line with procedures used by 

Jackson et al. (2015). Immediately following reading the inoculation message, 

participants were asked “Overall, how credible did you find the information you 

received in the message?”, “Overall, how convincing was the information you received 

in the message?”, and “How would you rate the strength of the arguments used in the 

message?”. The first two items were measured on a scale from 1 (a little) to 9 (a lot), 

and the last item ranged from 1 (very weak) to 9 (very strong). Scores derived from the 

three items displayed an internal consistency (α) of .81, and were averaged to form a 

composite ‘message convincingness’ index.  

 4.3.2.3 Primary Variables. 

Instrumental attitude change. Following their reading of the attack message, 

participants were given the same five items that were used to measure their initial 

instrumental attitudes toward a healthy and balanced diet or fruit as part of a healthy and 

balanced diet. Participants were again asked to respond to the statement, “For me, eating 

a healthy and balanced diet is…” or “For me, eating fruit regularly as part of a healthy 

and balanced diet is…”, followed by the same five instrumental items. A mean 

instrumental attitude score (α = .78) was calculated by averaging the scores of each of 

the five items on the two subscales. An attitude change score was calculated by 
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determining the difference between the initial instrumental attitude score and the follow 

up instrumental attitude score.  

Elaboration on the inoculation message. Participants’ elaboration on the 

inoculation message was measured using two items: “After reading the message, how 

much did you think about arguments that you could use to defend your attitudes on a 

healthy and balanced diet?”, and “After reading the message, how much did you pay 

attention to how you could defend your attitudes about a healthy and balanced diet?”. 

These measures were adapted from elaboration measures used by Barden and Petty 

(2008). Both items were on a scale ranging from 1 (a little) to 9 (a lot).  Consistent with 

recommendations for assessing internal consistency of two-item scales (Eisinga et al., 

2013), we calculated the Spearman-Brown coefficient (ρ = .82), before creating an 

aggregate elaboration score by averaging scores from the two items. 

Behavioural intentions. A single item was used to measure participants’ 

intention to eat a healthy and balanced diet for the next fortnight, adapted from 

procedures used by Petty, Cacioppo, and Schumann (1983). Participants were presented 

with the statement, “I intend to eat a healthy and balanced diet at school for the next 

fortnight” or “I intend to eat fruit regularly as part of a healthy and balanced diet at 

school for the next fortnight” and asked to respond on a scale ranging from 1 (unlikely) 

to 7 (likely). This item has been shown effectively measure participants’ intentions to 

engage in a certain behaviour (Dimmock, Jackson, Clear, & Law, 2013). 

4.4 Results 

 4.4.1 Preliminary analyses.  

Prior to carrying out any analyses, we initially removed participants who scored 

below the midpoint for their baseline instrumental attitudes (toward eating a healthy and 

balanced diet), in line with recommendations for research on inoculation (i.e., the goal 

of inoculation is to defend a pre-existing attitude). Twenty-six participants were 
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removed from the sample, reducing the usable sample to 325 participants and leaving 

only those participants with a positive instrumental attitude toward the issue (i.e., a 

healthy and balanced diet or fruit consumption as part of a healthy and balanced diet). 

Descriptive statistics for all relevant variables are displayed in Table 4.1. 

Before conducting our primary analyses, we examined background variables to 

ensure there were no differences on potential baseline and demographic variables 

between participants in the two (inoculation and control) message conditions, or 

between participants who received the different attack messages (descriptive statistics 

according to condition are displayed in Table 4.2). Firstly, we sought to determine if 

there were any differences in potential demographic variables (i.e., gender and age); a 

chi-square test of association for gender-by-condition showed no significant effect, χ2(1) 

= .000, p = .999, demonstrating there was a similar distribution of males and females 

between the inoculation and control conditions. A chi-square test of association for 

gender-by-topic also showed males and females were similarly distributed across the 

two attack message topics, χ2(1) = 1.24, p = .27. A two-way ANOVA was performed 

according to condition and topic to examine any differences in age groups, which 

revealed a significant age difference for condition, F(1, 315) = 10.42, p = .001, n2
p = 

.032, a nonsignificant main effect for topic, F(1, 315) = .51, p = .48, n2
p =.002, and a 

nonsignificant interaction effect, F(1,315) = 1.04, p = .31, n2
p = .003.  
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Table 4.1. Descriptive statistics for, and correlations between, primary variables.  

Note. Initial attitude measured 1 – 7, where higher scores denote more positive attitudes toward fruit/healthy and balanced diet. Attitude certainty measured 1 – 9, 

where higher scores denote greater certainty about attitude. Involvement measured 1 – 7, where higher scores indicate greater topic relevance. Need for cognition 

measured 18 – 90, where higher scores denote greater enjoyment of thinking. Knowledge and current behaviour measured 1 – 5, where higher scores denote greater 

knowledge/current behaviour. Threat measured 1 – 7, where higher scores denote greater perception of threat. Message attention and convincingness measured 1 – 9, 

where higher scores denote greater attention/convincingness of the inoculation message. Positive (negative) scores on attitude change denote more positive 

(negative) change in attitude. Elaboration measured 1 – 9, where higher scores denote greater elaboration of the inoculation message. Intentions measured 1 – 7, 

where higher scores denote greater behavioural intentions. ** = p < .01, * = p < .05; α = internal consistency estimate (for variables measured using multiple items).

Variable M (SD) 
Skew / 

Kurt 
α 2 3 4 5 6 7 8 9 10 11 12 

1. Initial attitude 5.87(.78) -.35/-.90 .78 .46** .61** .15** .24** .23** .02 .17** .21** -.33** .10 .32** 

2. Attitude certainty 7.11(1.50) -.85/.37 - -- .51** .13* .32** .33** -.01 .27** .20** -.05 .16** .46** 

3. Involvement 5.56(.90) -.35/-.64 .82  -- .14* .40** .33** .03 .31** .26** .10 .20** .51** 

4. Need for cognition 55.23(8.83) .38/1.56 .76   -- .13* .06 -.06 .26** .28** .11* .13* .27** 

5. Knowledge 3.99(.87) -.66/.24 -    -- .24** -.03 .22** .25** .17** .28** .31** 

6. Current behaviour 3.80(1.13) -.90/.29 -     -- .10 .13* .16** .05 .10 .39** 

7. Threat 4.47(1.70) -.43/-.51 -      -- .06 .04 .00 -.04 .03 

8. Message attention 5.94(1.79) -.57/-.01 .71       -- .70** .19** .53** .37** 

9. Convincingness 6.04(1.48) -.58/.23 .81        -- .13* .65** .32** 

10. Attitude change -.11(.79) -.27/2.23 -         -- .16** .26** 

11. Elaboration 5.69(1.69) -.56/.17 .82          -- .27** 

12. Intentions 5.21(1.64) -.66/-.28 -           -- 
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Table 4.2. Descriptive statistics according to condition.  

Note. Initial attitude measured 1 – 7, where higher scores denote more positive attitudes toward 

fruit/healthy and balanced diet. Attitude certainty measured 1 – 9, where higher scores denote 

greater certainty about attitudes. Involvement measured 1 – 7, where higher scores indicate 

greater topic relevance. Need for cognition measured 18 – 90, where higher scores denote 

greater enjoyment of thinking. Prior knowledge and current behaviour measured 1 – 5, where 

higher scores denote greater knowledge/current behaviour. Threat measured 1 – 7, where higher 

scores denote greater perception of threat. Message attention and convincingness measured 1 – 

9, where higher scores denote greater attention/convincingness of the inoculation message. 

Positive (negative) scores on attitude change denote more positive (negative) change in attitude. 

Elaboration measured 1 – 9, where higher scores denote greater elaboration of the inoculation 

message.  Intentions measured 1 – 7, where higher scores denote greater behavioural intentions. 

 Inoculation (n = 145) Control (n = 180) 

 M SD M SD 

Background variables     

Initial attitude 5.79 .79 5.94 .78 

Attitude certainty 7.09 1.47 7.13 1.53 

Involvement 5.51 .92 5.60 .89 

Need for cognition 54.70 8.17 55.66 9.33 

Prior knowledge 3.99 .85 3.99 .89 

Current behaviour 3.79 1.18 3.81 1.10 

Manipulation checks & 

inoculation components 
    

Threat 4.55 1.66 4.40 1.73 

Message attention 5.87 1.77 5.99 1.81 

Convincingness 6.06 1.54 6.02 1.43 

Primary variables     

Attitude change -.06 .91 -.15 .68 

Elaboration 5.77 1.66 5.63 1.72 

Intentions 5.13 1.68 5.28 1.61 
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A preliminary two-way MANOVA was also performed according to condition 

and topic to examine any differences on background variables (i.e., initial instrumental 

attitude, attitude certainty, involvement, need for cognition, prior knowledge, current 

behaviour), which revealed a nonsignificant multivariate main effect for condition, F(6, 

304) = .69, p = .66, n2
p = .01, λ = .99, a significant multivariate effect for topic F(6, 

304) = 2.31, p = .03, n2
p = .044, λ = .96, and a nonsignificant multivariate interaction 

effect, F(6, 304) = 1.15, p = .34, n2
p = .02, λ = .98. The significant effect for topic was 

accounted for by a significant difference between the popularity and fructose attacks on 

behaviour, F(1, 309) = 4.65, p = .03, n2
p = .02. 

We lastly performed a chi-square test of association for topic-by-condition 

which revealed no significant effect, χ2(1) = .10, p = .75, indicating there were a 

consistent distribution of the two topics between conditions. Specifically, this indicates 

there were a similar number of participants receiving the popularity and fructose attack 

topics in both the inoculation and control condition.   

 4.4.2 Manipulation checks and inoculation components.  

Threat (M = 4.47, SD = 1.70) was initially checked to ensure participants 

perceived threat in the messages. A MANOVA was conducted to examine any between 

condition differences on variables that were seen as necessary for inoculation to occur 

(i.e., perceived threat, message attention, and message credibility). The MANOVA 

showed a nonsignificant multivariate effect, F(3, 317) = .68, p = .57, n2
p = .01, λ =.99, 

showing that participants in the two conditions did not differ on these variables (see 

Table 4.1). Mean scores on all three variables (i.e., perceived threat, message attention, 

and message convincingness) were quite high, indicating that inoculation effects were 

not due to a failure to perceive threat, not paying attention to the message, or not 

perceiving the message as credible.  
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 4.4.3 Main analyses.  

In our primary analyses, we initially used a three-way MANCOVA to examine 

differences on our key variables of attitude change and behavioural intentions according 

to condition, topic, and gender, with age included as a covariate (based on our 

preliminary analyses). The MANCOVA showed nonsignificant multivariate main 

effects for condition, F(2, 296) =1.34, p = .26, n2
p = .01, λ = .99, and topic F(2, 296) = 

1.92, p = .15, n2
p = .01, λ = .99, and a nonsignificant multivariate interaction effect, F(2, 

296) = .90, p = .41, n2
p = .01, λ = .99. This indicates there were no differences on 

attitude change or behavioural intention between the inoculation and control conditions, 

and between the fruit and popularity topic cohorts. There was a significant multivariate 

main effect for gender, F(2, 296) = 5.30, p = .01, n2
p = .04, λ = .97, and this was 

accounted for by a significant difference between males’ and females’ behavioural 

intentions F(1, 297) = 6.41, p = .01, n2
p = .02. 

 A two-way MANCOVA was then performed to examine differences on our key 

variables (i.e., attitude change and behavioural intentions) according to condition and 

topic, with variables seen as important in the inoculation process (i.e., attitude certainty, 

involvement, threat, message attention, and message elaboration) included as covariates, 

as well as behaviour, which was shown in preliminary analyses to be different for topic. 

The MANCOVA revealed a nonsignificant multivariate main effect for condition F(2, 

293) = .66, p = .52, n2
p = .004, λ = .996, and topic, F(2, 293) = .58, p = .56, n2

p = .004, λ 

= .996, and a nonsignificant multivariate interaction effect, F(2, 293) = .12, p = .89, n2
p 

= .001, λ = .999. This indicates there were no differences for attitude change and 

behavioural intentions between the inoculation and control conditions, and between the 

fruit and popularity topic cohorts, while accounting for important inoculation and 

preliminary variables.  
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 4.4.3.1 Inoculation processes 

 Further analyses were conducted to examine message elaboration in more depth. 

To examine hypothesis two, we used a three-way ANCOVA to examine differences on 

elaboration according to condition, topic, and gender, with age included as a covariate 

(based on our preliminary analyses). The ANCOVA showed nonsignificant main effects 

for condition F(1, 305) = .18, p = .67, n2
p = .001, topic F(1, 305) = .31, p = .58, n2

p = 

.001, and gender F(1, 305) = .14, p = .71, n2
p = .000, and a nonsignificant interaction 

effect, F(1, 305) = .31, p = .58, n2
p = .001. This indicates there were no differences for 

message elaboration between the inoculation and control conditions, between the fruit 

and popularity topic cohorts, and between males and females.  

 To investigate hypothesis three, we isolated those participants within the 

inoculation condition (i.e., analyses were only performed for those who received an 

inoculation message). The distribution of elaboration (see Table 4.3 for distribution) 

shows that elaboration scores were clustered just above the mean, meaning there was 

little variability in elaboration scores and the majority of participants showed similar, 

high elaboration scores.  
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Table 4.3. Frequency distribution of elaboration. 

 

4.5 Discussion 

The current study investigated the inoculation of attitudes toward a healthy and 

balanced diet in high school students. No differences were found between participants 

in the inoculation and control conditions on attitude change, message elaboration, or 

behavioural intentions, and these results were unexpected based on past research. There 

are multiple possible reasons as to why we did not see any differences on our key 

Value Absolute frequency Relative frequency (%) 

1.0 3 2.1 

1.5 1 0.7 

2.0 0 0.0 

2.5 5 3.4 

3.0 3 2.1 

3.5 5 3.4 

4.0 8 5.5 

4.5 5 3.4 

5.0 24 16.6 

5.5 10 6.9 

6.0 17 11.7 

6.5 22 15.2 

7.0 14 9.7 

7.5 14 9.7 

8.0 10 6.9 

8.5 2 1.4 

9.0 2 1.4 

Total 145 100 
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variables between our inoculation and control conditions, and we elaborate on some of 

these reasons in the paragraphs below. 

The results indicate that the topic was highly relevant for the high school 

students, that the students perceived themselves to possess high pre-existing knowledge 

about nutrition, and that they were very certain of their attitudes. These surprising 

results could have blunted the potential for differences to emerge between inoculation 

and control groups; in essence, all participants, irrespective of condition, had minimal 

change in their attitudes after receiving an attack message. Given the abundance of 

conflicting and/or confusing messages about health and nutrition (Madden & 

Chamberlain, 2010; Wills et al., 2013), and the fact that we obtained a sample of 

adolescents, we had expected participants to possess low levels of attitude certainty. 

It would be worth investigating what issues related to a healthy and balanced 

diet are most relevant to high school students, as well as what specific attitudes are most 

vulnerable to challenges from media or peers. When asking attitude-related questions, 

there is a greater correlation between attitude and behaviour when attitude questions are 

more specific (Davidson & Jaccard, 1979; Kraus, 1995). Perhaps in the current study 

asking about a healthy and balanced diet in general was not specific enough, and 

identifying a more specific attitude would create more effective inoculation against 

those specific attitudinal attacks. Hence, it is worth exploring other issues relating to 

nutrition, such as body image or fruit and vegetable consumption, which are specific 

issues that have become salient over recent years. Identifying the underlying issues 

regarding nutrition would allow a more targeted approach to inoculation and would 

assist in increasing the effectiveness of inoculation work in this population. 

 Based on past research, we would expect resistance to be greater for those who 

elaborated more on the message (Cárdaba et al., 2014; Haugtvedt & Petty, 1992). 

Elaboration was similar between inoculation and control groups, and the distribution for 
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elaboration was fairly central for participants, meaning that participants did not differ 

very much on elaboration within the inoculation condition. The measure for elaboration 

was given to participants immediately after reading either the inoculation or control 

message, and perhaps this did not leave students enough time to pause and reflect on 

what they had just read in the message. In future, it would be worthwhile to assess 

elaboration at a later time following an inoculation message, because it has been 

suggested that time is a key variable for resistance to develop following inoculation 

(Compton & Pfau, 2005).  

Threat is a critical feature in inoculation, as it is an important part of creating 

resistance from attitudinal inoculation (Compton, 2013; McGuire, 1964). Previous 

inoculation research utilising a control message has shown a difference between threat 

in the control and inoculation conditions, with the control condition showing 

significantly lower threat than the inoculation condition (Compton & Pfau, 2004). 

However, in our study, there was not a significant difference for threat between the two 

conditions. One reason for this could be the fact that participants were highly involved 

with, and possessed significant knowledge about, the topic. Consequently, all 

participants may have been aware of at least some future challenges to their nutrition 

attitudes, and such perceptions of threat may have undermined the efficacy of the 

inoculation message relative to the control message. 

Another reason for this lack of difference in threat could be the measurement of 

threat itself. The role of threat within inoculation has been scrutinised over recent years; 

Banas and Rains (2010) found in their meta-analysis that threat was not significantly 

associated with resistance, and further work was required to determine the specific role 

threat plays in creating resistance. Banas and Richards (2017) continued this scrutiny of 

threat, raising issues with the traditional measure of threat; in inoculation literature, 

threat does not always mediate the relationship between inoculation and resistance as 
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expected. Banas and Richards suggest that the traditional measure of threat should be 

revised; instead of viewing threat from inoculation as apprehensive, threat should be 

more viewed as a motivating response, which more reflects threat’s role in inducing 

resistance by acting to motivate the individual to defend their attitudes. Their research 

suggested that a motivational measure of threat was more closely associated with 

inoculation and resistance, and was a more effective mediator between inoculation and 

resistance than the traditional measure of threat (Banas & Richards, 2017). The current 

study utilised a measure of threat used in a previous study of inoculation (Jackson et al., 

2015), which was more in line with the traditional measure of threat (i.e., viewing threat 

as more apprehensive than motivational) and perhaps this was the reason threat did not 

differ between the two conditions.  

 Although the current study was not successful in inoculating high school 

students on attacks to their attitudes about a healthy and balanced diet, it has shown 

there is still much to learn in regards to components important to successful inoculation; 

for example, threat, involvement, and elaboration, and further exploration of these 

factors is crucial to effective resistance development in future inoculation studies. 
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Chapter V Foreword 

 Chapter V is the final chapter of this thesis. In this chapter, key findings of 

previous chapters are discussed with specific reference to their contribution to the 

inoculation literature. In addition to providing a summary of the findings in this thesis 

and the implications of these results, Chapter V presents the limitations of the work in 

this thesis, as well as potential avenues for future inoculation work. 
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5.1 Research Summary 

 The aim of the research presented in this thesis was to a) gain a better 

understanding of the processes that underlie the development of resistance from 

attitudinal inoculation, and b) extend investigation of inoculation-relevant health 

behaviours by examining inoculation’s effectiveness for protecting attitudes against 

moderate alcohol consumption and toward healthy nutrition. In aiming to advance the 

literature in this area, Chapter I presented a summary of the inoculation theory 

literature. It was outlined that despite research showing inoculation’s effectiveness, the 

processes through which resistance is developed has yet to be fully explored, with 

processes not moving beyond the initial elements of threat and refutational preemption 

(Compton, 2013; McGuire, 1964). Links were made between persuasion and resistance 

processes, and how resistance mechanisms could parallel a dual route framework 

similar to those presented within the persuasion models of ELM (Petty & Cacioppo, 

1986) and HSM (Chaiken 1980, 1987). Research examining inoculation’s influence on 

various health attitudes and behaviours was also presented, showing the significance of 

inoculation for promotion of healthy behaviour, and the lack of current literature 

concerning inoculation’s effects on healthy nutrition and moderate alcohol 

consumption.  

 To address (some of) the gaps in the inoculation literature, the study in Chapter 

II aimed to determine if an inoculation message could limit the persuasive influence of a 

real-world message outlining the benefits of moderate alcohol consumption message, as 

well as examine a potential inoculation process (i.e., elaboration). Relative to controls, 

those who were inoculated presented more negative attitudes toward the pro-alcohol 

message (post-attack), perceived the article to be less credible and less convincing, and 

had more negative thoughts toward the pro-alcohol message. The findings in Chapter II 

showed the effectiveness of inoculation for an ambivalent issue (such as moderate 
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alcohol consumption), extending beyond the classic inoculation study using cultural 

truisms. The study presented in Chapter II also showed that an inoculation message can 

be effective at increasing resistance to a real-world news story. There were, however, no 

differences in elaboration of the pro-alcohol message between the inoculation and 

control conditions, and as a result, it was this specific mechanistic issue (i.e., 

elaboration) that was explored further in Chapter III. 

 Rather than focusing on the application of inoculation to protect a specific health 

attitude, we instead focused on mechanistic, process-related questions associated with 

the ways through which inoculation may confer resistance. Two separate studies were 

presented in Chapter III: a qualitative examination of the underlying processes of 

resistance, and a quantitative analysis of these proposed inoculation processes. The 

qualitative examination revealed support for two processes through which resistance is 

created through inoculation, an elaborative process and a heuristic process, similar to 

those described in the ELM and HSM. Results also showed two mechanisms through 

which resistance could be formed within the elaborative pathway, specifically 

confidence, and planning and implementation intentions. Moving to possible 

antecedents to the two proposed routes to resistance, this study showed a number of 

variables that may influence whether someone uses a more elaborative or heuristic 

pathway to resistance; in particular, antecedents that reflected a person’s motivation and 

ability (similar to the antecedents presented in the ELM). The qualitative investigation 

revealed that the proposed processes could influence inoculation’s consequences, 

suggesting that elaborative processes produce greater resistance than heuristic processes 

and hence individuals using elaborative processes may be more resistant to a future 

attack. 

 In the second study within Chapter III, the processes of inoculation proposed in 

the previous qualitative study were examined in a quantitative manner; participants 
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received an inoculation message (regarding eating a healthy and balanced diet) and were 

asked about their response to the message and how much they had elaborated on the 

message. Results revealed that although the majority of participants had paid attention 

to the inoculation message, elaboration of the message differed; some participants had 

elaborated on the message, and some participants had not, presumably using more 

heuristic processing. Those who elaborated more after reading the inoculation message 

also developed more implementation intentions (i.e., they were more likely to plan what 

they would do if they experienced attitudinal challenges), engaged in more post-

inoculation talk (i.e., they spoke to more people about the issue of the message), 

reassured more people about the benefits suggested in the message, and searched for 

more information about the topic in the message. 

The study in Chapter IV aimed to test some of the mechanistic findings outlined 

in Chapter III, as well as extend the original findings in Chapter II (by including a 

measure of attitude change). This study was designed to examine the inoculation of 

attitudes toward a healthy and balanced diet within high school students, as well as 

examining potential inoculation process (i.e., elaboration). Although there were no 

significant findings associated with the treatment (or elaboration on the treatment), the 

study did provide a number of areas for potential further exploration; the importance of 

factors such as involvement and attitude certainty, and the measurement of threat, as 

well as further exploration of elaboration within inoculation. 

5.2 Implications 

 5.2.1 Conceptual implications. 

 Since the inception of inoculation theory, the development of resistance through 

inoculation messaging has primarily been explained by threat and refutational 

preemption (Compton, 2013; McGuire, 1964). However, these components of 

inoculation messages do not necessarily describe (in their entirety) the cognitive or 
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affective processes that occur during inoculation (i.e., how resistance is developed after 

receiving an inoculation treatment). This thesis identifies additional specific processes 

an individual might use to create resistance following inoculation, and additionally, 

factors which influence which processes are used and the consequences of using 

different processes on resistance outcomes.  

 The qualitative analysis in Chapter III provided insight into two main processes 

underlying inoculation’s effects; individuals described both an elaborative process and a 

heuristic process to developing resistance, similar to the processes described in the 

persuasion models of ELM and HSM (Chaiken, 1980, 1987; Petty & Cacioppo, 1986). 

A number of factors appeared to determine whether a person used an elaborative or 

heuristic process in any given instance (e.g., issue involvement, time), and the 

elaborative process was suggested by participants as being more effective than a 

heuristic process for developing resistance. Specifically, analyses revealed that those 

who elaborated on an inoculation message felt better able to resist challenges to their 

attitudes than those who had used heuristics or cues to develop resistance.  

  The second study in Chapter III (i.e., the quantitative examination) further 

investigated this proposed dual route pathway of resistance, demonstrating that 

elaboration of an inoculation message did differ between individuals (even when 

message attention is similar). In addition, when an individual elaborated highly on an 

inoculation message they appeared more likely to engage in accompanying high-

thinking processes such as developing implementation intentions, engaging in post-

inoculation talk, and more information searching. Identifying these processes of 

resistance provides a more detailed understanding regarding the potential elaborative 

and heuristic processes underlying the development of resistance through inoculation.  
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 5.2.2 Practical implications. 

 The inoculation mechanisms identified in Chapter III are important for allowing 

researchers to identify not only under what conditions and situations successful 

inoculation will occur, but also what the consequences of various inoculation processes 

are (i.e., what conditions allow an individual to effectively resist attitudinal challenges). 

Having a framework for these processes (see Figure 3.1 in Chapter III) is valuable for 

future inoculation research, as it provides a scaffold for designing inoculation messages. 

Additionally, the processes identified in Chapter III were based on an inoculation 

message about a healthy and balanced diet, which can form the basis for future research 

not only in the underexplored area of healthy nutrition, but also with respect to other 

health behaviours.  

 From a practical (health promotion) perspective, this thesis also provides a 

platform for further exploration of inoculation in health behaviour. Two specific 

attitudes associated with health behaviours were investigated in this thesis: moderate 

alcohol consumption and healthy nutrition. The findings in Chapter II showed that 

inoculation can be effective at increasing resistance toward a real-world news story 

promoting the benefits of moderate alcohol consumption in a population of young 

adults. The results of Chapter II are relevant for health promotion inasmuch as they 

show that an inoculation message can be an effective strategy for resisting persuasion 

from real-world attacks. In addition, these findings also demonstrated that inoculation 

can be effective not just at protecting cultural truisms, but also for ambivalent attitudes 

(where people are relatively more divided in terms of their attitude for or against an 

issue); such evidence points to the potential relevance of inoculation for an array of 

other health issues (e.g., eating red meat, consumption of sports drinks, dietary 

supplements). 
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Although the findings from the study in Chapter IV did not show effective 

inoculation of healthy nutrition attitudes in high school students, it did identify some 

factors that may hinder inoculation’s effectiveness in a health behaviour context. The 

results indicated, for example, that being more specific about the issue being 

investigated could increase the effectiveness of developing resistance from an 

inoculation message; identifying the specific issues for the particular population under 

investigation (e.g., what specific healthy nutrition issues do high school populations 

deal with), how involved they are with that particular issue, and how certain their 

attitudes are about that issue are all issues presented in Chapter IV as being important 

for future research.   

5.3 Limitations 

 This work provided insight into a proposed dual route framework for resistance 

following inoculation, as well as identifying a number of factors that influence and 

result from these processes of inoculation. The research presented in this thesis also 

extended the ‘coverage’ of inoculation to previously underexplored health behaviours 

(from an inoculation perspective). It is important, however, to balance these 

advancements against broad limitations associated with the studies.  

All the studies presented in this thesis involved students, either university or 

high school students. The impact of inoculation may differ within a sample from the 

general population. Specifically, the inoculation processes presented in Chapter III were 

identified in research with university students, and one limitation of this is that the 

processes have not been shown to be applicable to other populations. Additionally, 

topics forming the basis of inoculation messages within all three quantitative studies 

were shown to be relevant to the population being investigated (i.e., university or high 

school students). Individuals of different ages and backgrounds may respond to these 

inoculation messages in a different way. For example, the results could differ in a 
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sample who are less focused on health issues; the majority of university students within 

these studies were from courses studying kinesiology, which could have influenced 

their responses to the messages presented within Chapter II and III. Specifically, 

because the inoculation messages used in these chapters were both within health (i.e., 

moderate alcohol consumption and a healthy and balanced diet), this could have 

impacted the participants’ responses as they were from courses based in health. 

Responses to these inoculation messages may be different in individuals with different 

backgrounds (i.e., not from a health and fitness background).  

Another broad limitation of this work is the environment in which the data was 

collected. The findings in Chapter IV did not reveal the hypothesised results, and this 

could have been due to a number of limitations of this study. The data in Chapter IV 

was collected in a hall with a whole year group (approximately 150 high school 

students) at a single time; although there was supervision, in the form of multiple 

researchers and teachers, having this many students together at one time does create 

some issues. Specifically, the results may have been effected by discussion between 

students, noise, and distraction from other students. This may also have influenced 

results in Chapter II, which was again collected within a classroom environment; 

however, with smaller classes and it being a population of university students, 

supervision of this group would have limited the impact of these issues on the results.  

A third limitation of this research is the sampling methods used (i.e., 

convenience sampling) and the restricted geographical area of the research. The 

research in Chapters II, III, and IV were collected at either one university in Western 

Australia, or high schools within Western Australia. Additionally, all high schools 

where data was collected in Chapter IV were co-educational schools (i.e., both males 

and females); although date was collected at both public and private schools, results 

may not be generalisable to single-gender schools. It would also be interesting to 
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examine the effectiveness of inoculation messages in geographical locations where 

cultural conditions are considerably different to those participants in this thesis, as well 

as in schools with different socio-economic backgrounds. 

Finally, the research in this thesis was focused on attitudes (and behavioural 

intentions), due to the theoretical nature of the research and the examination of 

inoculation effects on attitudes. With this research being limited to attitudes, there was 

no specific examination regarding the impact of inoculation on behaviour in Chapters II, 

III, and IV; the examination of behaviour is discussed in future research. 

5.4 Future Research 

 5.4.1 Inoculation processes. 

 Having identified a potential framework for inoculation processes, an important 

next step for inoculation scholars is to continue to examine these processes with respect 

to different inoculation treatments. The data presented in Study 2 of Chapter III showed 

that there were a number of mechanisms associated with the elaborative pathway; 

without an attack message, however, it remains to be determined whether or not greater 

elaboration actually confers greater resistance to an attack. The work reported in 

Chapter III also enabled us to identify a number of factors that may determine the use of 

elaborative or heuristic processes in response to an inoculation message; examining 

these factors alongside these processes in a classic inoculation design would help 

determine if and how these variables are important in producing resistance to an 

attitudinal challenge. 

One area that was not closely examined in this thesis was the specific processes 

within any heuristic pathway. Specifically, it would be valuable to determine, in cases 

where a person processes an inoculation message using heuristics or cues, what specific 

heuristics or cues are they using. The findings in Chapter III identified a number of 

processes associated with the elaborative pathway, including developing 
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implementation intentions, post-inoculation talk, and information searching; however, 

the processes and cues associated with the heuristic pathway were not identified. 

Isolating the heuristic pathway, either through manipulation or background variables 

(such as need for cognition), would allow researchers to determine specifically what 

happens when an individual processes an inoculation message heuristically.  For 

example, a researcher could manipulate elaboration by presenting an inoculation 

message with low personal relevance (Petty & Cacioppo, 1990) or provide distraction 

while reading the message (Petty, Wells, & Brock, 1976), and then measure potential 

heuristics or cues that have been used to process the message such as source credibility 

(Briñol & Petty, 2009) or number of arguments in the message (Petty & Cacioppo, 

1984). This could then be followed by an attack message, which would determine 

whether these heuristics were effective at creating resistance following inoculation. 

 5.4.2 Inoculation and health. 

 The current thesis extended two areas of research on inoculation and health—

specifically, alcohol consumption and healthy nutrition. The research presented in 

Chapter II was among the first attempts to examine the effects of an inoculation 

message on attitudes toward moderate alcohol consumption. The results of Chapter II 

may have applications within health promotion, as inoculation was shown to be 

effective for a relevant issue in moderate alcohol consumption, as well as creating 

negative attitudes toward a current news article. The use of inoculation for attitudes 

toward moderate alcohol consumption should continue to be investigated—most 

specifically, with the aim of determining whether inoculation can influence behavioural 

intentions and moderate alcohol consumption behaviour. 

The studies in Chapter III and IV examined the inoculation of attitudes toward a 

healthy and balanced diet; healthy nutrition had been rarely investigated within 

inoculation work, and this research aimed to examine inoculation’s application to 
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healthy nutrition attitudes (while examining inoculation processes). Another 

underexplored area of inoculation work within health is attitudes toward physical 

activity. Considering the importance of physical activity for overall health, it is 

somewhat surprising that there has not been a traditional inoculation study examining 

an inoculation message based on attitudes toward physical activity. Researchers have 

examined psychological inoculation (i.e., presenting sentences which individuals then 

orally refute) on levels of physical activity and barriers to physical activity (Dorling, 

Blervacq, & Gidron, 2018), video games including behavioural inoculation (amongst 

other behavioural theories) to prevent Type 2 diabetes and obesity (Thompson et al., 

2007, 2010), and inoculation of specific constructs related to physical activity and 

exercise (e.g., Dimmock et al., 2016; see next section). However, the effect of an 

inoculation message on attitudes toward physical activity has not yet been investigated, 

and is an important health-related application for inoculation theory.  

 5.4.3 Inoculating other psychological constructs. 

 Attitudes toward health behaviours are commonly challenged; constructs other 

than attitudes, however, are also important drivers of health behaviour and may be 

‘challenged’ in the same way that attitudes are challenged. Constructs such as self-

efficacy and autonomous motivation are important for supporting health behaviour (Ng 

et al., 2012; Schwarzer & Renner, 2000), and recent research has shown that these 

constructs can also be inoculated against relevant challenges (Dimmock et al., 2016; 

Jackson, Compton, Thornton, & Dimmock, 2017; Jackson, Compton, Whiddett, 

Anthony, & Dimmock, 2015). Specifically, inoculation has been shown to be effective 

for increasing individuals’ confidence in their ability to perform on a balance task in the 

face of negative feedback (Jackson et al., 2015), helping recipients to reduce and 

reinterpret public speaking anxiety (Jackson et al., 2017), and increasing 

interest/enjoyment in an exercise class when faced with a critical and unsupportive 
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instructor (Dimmock et al., 2016). In summary, there is evidence that inoculation can be 

extended beyond traditional attitudinal concepts, and can help protect against challenges 

to other relevant psychological constructs. Researchers should continue to investigate 

the potential for inoculation of such constructs, in particular those that are important for 

promoting healthy behaviours, such as self-regulation and self-control (Hagger, 2010). 

 5.4.4 Threat. 

 The role of threat, although seen as crucial to inoculation, has been scrutinised 

over recent years. Banas and Rains (2010) found in their meta-analysis that threat was 

not significantly associated with resistance. Within the inoculation literature, threat does 

not always mediate the relationship between inoculation and resistance (i.e., inoculation 

induces threat and threat leads to increased resistance; Banas & Richards, 2017). Banas 

and Richards (2017) suggested, for example, that threat should be viewed more as a 

motivating response to inoculation, instead of viewing it as apprehensive, and that a 

motivational measure of threat is more closely associated with inoculation and 

resistance than the more traditional measure of threat. Threat is theorised to motivate a 

person to defend their attitudes; for that reason, a motivational measure of threat may be 

more suitable than an apprehensive one. Indeed, Banas and Richards found that their 

motivational measure of threat was a more effective mediator than the traditional 

measure of threat. A boundary condition for threat has also been proposed, where threat 

is required to provide the motivation for someone to protect their attitudes from 

challenges, but too much threat could produce reactance, and actually lessen resistance 

(Richards, Banas, & Magid, 2017).  Richards and Banas (2018) directly compared 

measures of motivational and apprehensive threat, finding that both induced resistance 

but through different pathways. This recent inoculation work indicates that there is still 

much to learn in terms of the role (and measurement) of threat in creating resistance.  



180 
 

5.5 Summary and Conclusion 

 The work presented in this thesis extended inoculation scholarship in two 

important ways: first, by providing evidence to support a theorised dual route 

framework for inoculation-induced resistance, and second, by applying inoculation 

principles to the study of moderate alcohol consumption and healthy nutrition. The 

inoculation processes described in this thesis provide a useful scaffold for future work 

that may better inform us as to when, why, and how inoculation treatments are potent 

protectors of desired psychological states. All too often, health interventions with a 

psychological emphasis are designed solely to bring about change—to increase 

someone’s confidence, to educate people with the goal of creating attitude change, to 

alleviate anxiety, or to enhance motivation. Inoculation theory, and the evidence 

presented in this thesis, provides researchers and practitioners with an important 

complementary tool—to, with carefully crafted messages, make that change more 

robust in the face of (inevitable) challenge. The processes underpinning inoculation’s 

resistance-inducing effects, and the application of inoculation principles to diverse 

health behaviours, are just two of the fascinating opportunities that inoculation theory 

may offer for the study (and improvement) of people’s health.  
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Appendix A: Chapter II real-world news article
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Appendix B: Chapter II inoculation message 
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Appendix C: Chapter III inoculation message 

 

Fruit IS Healthy! 

Written by: Dr James Dimmock, Dr Ben Jackson, & Dr Josh Compton                                                                                             

(University of Western Australia & Dartmouth College, United States) 

According to a recent report by the Australian National Health and Medical Research 

Council, a healthy and balanced diet is one that includes a range of foods like 

vegetables, fruits, grain foods (e.g., cereals, breads, rice, pasta), lean meat (e.g., chicken, 

fish, eggs), and dairy (e.g., milk, yoghurt, cheese). A healthy and balanced diet also 

means trying to avoid foods like fried hot chips, burgers, pizzas, cakes, and doughnuts, 

which are high in fat, salt, or sugar. As you probably already know, following a healthy 

and balanced diet is really important for reducing your chance of getting things like 

diabetes, cancer, and heart disease as you get older, and it is also really important for 

keeping you at a healthy weight.   

We all know the benefits of a healthy and balanced diet, and most of us are probably 

pretty confident about the benefits of healthy foods like fruit. But, new information has 

recently been presented in the media that might challenge those attitudes. Below, we 

have highlighted two key issues related to fruit consumption (in italics), and in response 

to each of these issues we have provided some important information for you.  

Some research indicates that fructose (which is found in fruit) may increase our hunger 

and food consumption, as well as trigger processes in the body leading to fat build-up 

around the belly, an increase in harmful blood fats, and an increase in our risk of 

insulin resistance (a precursor to diabetes).  

Don’t be fooled by these findings – they are misleading. Most of this research has 

used very high doses of fructose, amounts much greater than people would normally 

eat in fruit. Also, the fructose in fruit is packaged together with lots of healthy 

nutrients like vitamin C, antioxidants, and fibre, which aid feelings of fullness and 

help your digestion. A closer look at fructose in the body also suggests that only a 

very small amount of fructose consumed is converted into fat (i.e., energy; Tappy & 

Lê, 2010). Above all, agencies responsible for setting community guidelines on food 

consumption, such as the Cancer Council and The Australian Government, still 

recommend that you eat 2 portions of fruit a day as part of a healthy and balanced 

diet. Rest assured – eating fruit regularly is not bad for you. 

Many media outlets have reported on the negative effects of eating fruit, and some 

reporters have actually suggested that people should not consume fruit in order to 

prevent weight gain.  

BUT, these stories are largely being reported because they are sensationalised and 

make interesting news headlines. These reports are designed to grab your attention, 

no matter whether the content is accurate or not. In fact, if you look closely at many 

of these stories, there are actually quotes from experts who support the consumption 

of fruit, but these expert opinions are typically not presented until the near the end of 
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the report. Headlines to these stories are just designed to grab people’s attention, no 

matter whether they are reporting all the facts.  

You have the information you need to be confident in your attitudes toward the 

consumption of healthy foods like fruit. Don’t be fooled by misleading media reports – 

fruit is not bad for you! Don’t let these reports weaken your attitudes! 
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Appendix D: Chapter IV attack messages
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Appendix E: Chapter IV inoculation and control message 
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