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Abstract

The aim of this study was to explore inoculation theory’s second order effects by measuring and analyzing post-inoculation word-of-mouth communication (WOMC) and further examine the motivation for engaging in post-inoculation WOMC.  A 4-phase experiment was conducted with 66 participants from a Midwestern university in the USA to assess the relationship between inoculation message treatments and subsequent interpersonal dialog. A multi-methodological approach was used to understand the impact of inoculation treatments. The quantitative analysis revealed significant differences between experimental and control conditions such that compared to the control group inoculated participants were more likely to engage in word-of-mouth-communication (WOMC). Results revealed that the motivation to engage in such conversation related directly to the communication motivation dimensions of pleasure and affect. A qualitative analysis of conversation transcripts revealed that the traditional mechanisms requisite to inoculation theory emerge in subsequent conversation.  Discussion, limitations and future directions are provided.

Health Promotion Campaigns: Exploring Inoculation Theory’s Second Order Effects by

Assessing Treatment Impact on the Content and Motivation of Subsequent Social Diffusion
                       “Spreading inoculation is much more than a possibility; it is likelihood.”
Compton & Pfau, 2008, p.16
Health promotion campaigns frequently strive to create positive health attitudes toward desirable health practices (e.g., maintaining a healthy diet, or avoiding risky health behaviors related to unprotected sex, and the harmful intake of drugs and alcohol). Once matured these positive health-related attitudes may still be vulnerable to counter-attitudinal message exposure originating from social, media and peer groups, therefore the use of communication strategies to facilitate resistance to such attempts at influence is often a key objective of many health promotion campaigns. Inoculation has revealed itself as one such strategy. 

Historically inoculation theory has demonstrated its effectiveness at both avoiding negative health behaviors such as: smoking initiation (Pfau, VanBockern, & Kang, 1992), alcohol consumption (Godbold & Pfau, 2000), and binge drinking (Richards & Banas, 2014), as well as engaging in positive health behaviors such as: obtaining vaccines (e.g., Wong & Harrison, 2014), and adopting healthy food selection practices (Authors, 2013). 
The aim of this study is twofold in that it seeks to: (1) explore inoculation’s second order effects by measuring and analyzing post-inoculation word-of-mouth communication (WOMC) and (2) further examine the motivation for engaging in post-inoculation WOMC.  Toward that end a review of inoculation’s theoretical background followed by a description of the specific health context of this inquiry is provided below. 
Theoretical Background
The roots of inoculation research are grounded in Lumsdaine and Janis’ (1953) work on message-sidedness from the early 1950s, which concluded greater resistance is conferred against counter-attitudinal messages when both sides of an issue are presented (i.e., both pro-attitudinal and counter-attitudinal)—and especially when counter-attitudinal arguments are accompanied by refutations.  After more than four decades, the robust academic drive to further define the process model continues today. 
The biological analogy of inoculation theory asserts that like a medical inoculation treatment, once a weak form of a virus is inserted into an organism, the body will move to overcome the virus thereby increasing response immunity the next time the virus is encountered. As an inoculation shot to the body provides immunization from infection, a communicated inoculation treatment can build resistance to persuasion. Initial inoculation studies assert that the inoculation process works through the mechanisms of threat and refutational preemption (McGuire, 1961a; 1961b; 1964; Papageorgis & McGuire, 1961; Pfau et al., 1990, 1997, 2003).  

The role of threat is to provide notice or awareness that there is an impending attack against pre-existing beliefs. This notice provides the receiver with the awareness of the vulnerability of their attitude. Threat serves as the motivational trigger, which emboldens the receiver to prepare counter-arguments in the anticipation of attack (Pfau, 1997). The function of refutational preemption is to raise and provide answers to specific argumentative challenges.  While threat has been found to foster resistance to persuasion, refutational preemption has been found, as Wyer (1974) suggested to be, a functional guide in bolstering counter-argumentation.  

Until the late 1980’s the use of cultural truisms as a boundary condition in inoculation research was relatively consistent.  Pryor and Steinfatt (1978) argued for the expansion of this conditions asserting that, “beliefs in question must not have been attacked by a particular virus, not that they have never been attacked” (p. 219). Although the work failed to support the idea inoculation would work with middle- or high- ranged beliefs, their rationale of a “particular” virus spawned research outside of McGuire’s medical cultural truisms, into contemporary applied arenas with controversial issues. 
Although early inoculation research focused on validating the construct, a plethora of contemporary research provides overwhelming evidence the inoculation process works in a variety of applied areas including: commercial advertising (Pfau, 1992), political campaign communication (Pfau & Burgoon, 1998; Pfau, Kenski, Nitz & Sorenson, 1990), and of particular importance to the present research, health behaviors such as adolescent alcohol consumption (Godbold, 1998), and smoking prevention (Pfau & Van Bockern, 1994; Pfau, Van Bockern & Kang, 1992). Extant literature indicates inoculation is an intrapersonal process by which threat motivates participants to prepare an arsenal of argumentation in preparation of an expected attack while refutational preemption provides a Kevlar defense, protecting the associated content of held attitudes. 
Recent investigations are redirecting the focus of inoculation away from the intrapersonal first-order process effects towards second-order subsequent interpersonal effects. The initial findings that inoculation spurs word-of-mouth communication (WOMC) were presented in Compton & Pfau (2004b). The researchers advocated that “if inoculation motivates any type of talk, its effects move beyond the direct recipients of inoculation campaigns and warrant closer scrutiny” (p. 10). The earliest research to provide evidence that inoculation leads to subsequent talk emerged from the credit card marketing context in that inoculated participants were less likely to share positive “things” of credit card usage and more likely to tell others negative “things.” Further extrapolating what these “things” are is important. It is currently unknown if the content of the talk includes the traditional components of the inoculation treatment e.g., threat, counterarguments and refutations or other attributes in relation to the experience of the inoculation process therefore further refinement is necessary.  
Compton & Pfau (2009) maintain the “act of simply talking about an issue among social networks may lead to more resistant attitudes” (p. 15). Inoculation’s first-order process effects have been found to not only strengthen pre-existing attitudes from counter-attitudinal attack, but also impact the likelihood of behavioral intentions. The potential for second-order effects resulting from WOMC filtering through social cognitive processes is “more than a possibility; it is likelihood” (p. 16). In contrast to the origin of second-order WOMC effects from the credit card marketing context, the present investigation is situated in the health promotion context.
Contextual Background

Globally the emergence of non-communicable diseases (NCD’s) such as cardiovascular diseases, cancers, diabetes and chronic respiratory diseases are a primary threat to human health and development. One way to circumvent the rising rates of NCD’s  is to address the advertising practices of commercial food advertising claims. Yosifon (2006) argues an unregulated doctrine of puffery plagues the regulatory efforts meant to prohibit false or deceptive advertising even though such puffery may not constitute what might normally be recognized technically as deception. Given the acceptance that puffery falls outside of the U.S. deception policy, many marketing agencies have begun to rely heavily on nothing but puffery. Generally these health-nutrition related (HNR) advertising claims present themselves differently. Nutrition content claims can vary from absolute terms such fat free, reduced sodium, high in fiber, to an excellent source of calcium. Another type of HNR claim is referred to as a general nutrition claim which uses nonspecific terms such as wholesome and nutritious to imply that consumption is good for the consumer. The term healthy remains a reserved, special HNR claim that has merited additional scrutiny from the U.S. Food and Drug Administration (FDA), because as Golonder (1993) notes healthy is a very useful advertising term. For a product to be classified as healthy, FDA guidelines require it to have a low total fat content, as well as low levels of saturated fat, sodium, and cholesterol. On face value, products such as multigrain breads, fat-free yogurts, and all-natural granolas appear to be healthy, but as Zinczenko and Goulding (2009) report, these products may not be low in sodium, saturated fat, or cholesterol. 
It remains a goal for inoculation researchers to explore methods to enhance treatment effectiveness and provide insights for the good of public health by facilitating resistance to such spurious commercial food advertising claims. Compton and Pfau (2004b) previously reported subjects who received inoculation treatments were more likely to express intentions to distribute refutational content. This suggests that although threat is a motivational catalyst for building resistance to a potential counter-attitudinal message, inoculation treatments should also motivate subjects to share and distribute their rational for holding certain attitudes, thus the below is hypothesized:
H1: Relative to the control condition, those who receive inoculation treatments will be more likely to distribute HNR information contained in the refutational preemption to others through interpersonal networks by intending to: a) reducing the intention of speaking positively; and b) increasing the intention of speaking negatively.
Participants


          This study was part of a larger investigation which examined the impact of refutational framing (promotion/prevention) as well as linguistic signature (concrete/abstract) on the effectiveness of the inoculation process. The results of the main study are presented elsewhere. This study focuses solely on the evaluation of socially diffused content and motivation for communication reported in Phase 4 of the study. The experimental condition included 66 participants enrolled in introductory communication courses at a Midwestern university.  The research employed a mixed method approach requiring both quantitative and qualitative analyses. 
Experimental Materials


A total of 4 inoculation messages were developed. Inoculation messages were designed to be similar in message length and readability. The length of the 4 inoculation messages ranged from 353 to 355 words. Index of Contingency ratings, ranged from 12.2 to 12.8, thus suggesting equivalence in readability. The first paragraph of each inoculation message was designed to elicit threat. Refutational preemption follows the threat component in inoculation messages. Refutational preemption raised three arguments against participants’ attitudes on an issue and then provided systematic refutation of each of those arguments. Arguments derived from Driskell, Kim and Goebel (2005) which identified the top predictors of emerging adult population food selection practices. The topics of cost, taste and accessibility were preempted and refuted in the treatment messages. 
Procedure


The experiment was conducted over two semesters at a Midwestern university. All processes and procedures received approval through the Institutional Review Board. Participants from the first semester were given an option to complete a Phase 4 (approx. 30-45 days following Phase 3 completion) which are the findings presented below. The scale items used to assess these participants are described in the “Dependent Measures” section below. A multi-methodological approach was employed. A quantitative analysis was conducted to assess the likelihood of speaking positively or speaking negatively as well as motivation for communication following treatment. A qualitative analysis of subsequent Phase 4 WOMC interpersonal communication was conducted.

At Phase 1, participants completed a questionnaire to gather basic demographic information and assess initial attitude and involvement levels. Participants were told they were participating in a “message processing study.” Researchers then analyzed the preliminary data on attitude and assigned participants to conditions. Given that inoculation can only strengthen existing attitudes, participants who held a negative attitude (scoring 3.5 or less on the 1-7 interval scale) toward the topic of healthy food consumption were omitted from the study.

Phase 2 packets for the experimental conditions contained an inoculation message supporting initial attitudinal positions and a questionnaire that assessed elicited threat and counterarguing output. Phase 2 packets for control (no inoculation) participants contained the questionnaire but no inoculation message.  

Phase 3 packets for all participants contained an attack message opposing initial attitudes followed by a questionnaire which assessed attitude toward the position advocated in the counterattitudinal attack, certainty of initial attitude on the issue position, and strength of initial attitude on the issue position. Attack messages were original laminated copies of common grocery store items.  The first, Fruit Loops claimed “Now Provides Fiber: A Great Way to Keep Kids Healthy,” the second, Sunbelt Oats & Honey Granola Bars “With Whole Grain Oats, Great Taste and Quick Energy.” 
Dependent Measures

Likelihood of communication. To assess H1 and gauge the likelihood of sharing information from inoculation treatments with others through interpersonal networks a 0-100 probability scale was employed to assess the following questions, “What is the likelihood you will share the positive attributes of this health-nutrition related advertising?” and “What is the likelihood you will share the negative aspects of this health-nutrition related advertising?” Such probability scales have been widely used in past inoculation research (Pfau, 1990; Pfau, et al., 2001).
Communication motivation. Rubin, Perse and Barbato’s (1988) Interpersonal communication motives scale with responses ranging from 1-not at all to 5-exactly was used to assess the rational as to why participants spoke of the topics or issues within the inoculation message they received. The scale assessed motives on the dimensions of pleasure, affection, inclusion, escape, and relaxation (α= .92).
Communicated content. Following counter-argumentation assessment in Phase 3 participants were asked if they have mentioned to anyone that they may possibly come into contact with deceptive or questionable commercial food advertising claims. If so, then similar to the thought-listing technique developed by Petty, Wells and Brock (1976) to capture counter-argumentation, participants were supplied with an open conversational format in with prompting cues such as “I said,” “They said,” “I said” was provided. Conversational details were transcribed and analyzed to determine if the information was related to the inoculation mechanisms of threat, refutations or counter-argumentational content provided in Phase 2. 
Report of Findings
Quantitative Analysis

To assess H1 a 2 (experimental versus control) X 2 (speaking positive versus speaking negative) analysis of variance was performed to examine the hypothesis related to positive, indirect interpersonal communication effects. Examination of the data indicates that main effects for Phase 2 speaking positively F(1,65)=.005, p<.05 and Phase 3 F(1,65)=.012, p<.05 speaking positively were significant.  Table 1 below illustrates the findings. 
Additionally a 2 (experimental versus control) X 2 (positive versus negative) analysis of variance was performed to examine the hypotheses related to negative, indirect interpersonal communication effects. Examination of the data indicates that main effects for Phase 2 speaking negatively F(1,65)=.435, p<.05 and Phase 3 F(1,65)=.179, p<.05 speaking negatively  were significant. No significant differences between the experimental and control conditions were detected in relation to their intent to encourage others to avoid the products. 
[INSERT TABLE 1]
Table 1 above indicates significant differences between the experimental and control conditions concerning the likelihood of speaking positively or speaking negatively. Inoculated participants were significantly more likely to speak negatively and less likely to speak positively about products using “puffed up” advertising claims compared to control. 
Twenty participants completed the Phase 4 assessment meant to gauge the motivation for subsequent talk. To analyze the motivation for subsequent talk an ANOVA was computed. No significant differences in motivation resulted from participants who reported talking about the threat component or refutational content. A t-test revealed significant differences in overall motivation between the dimensions of pleasure t(1,19)=10.59, p<.001, affect t(1,19)=16.10, p<.001, inclusion t(1,19)=11.50, p<.001, relax t(1,19)=8.08, p<.001, and escape t(1,19)=7.64, p<.001. Results are presented below in Table 2.
[INSERT TABLE 2]
Table 2 above indicates the primary motivation for distributing inoculation message content related to the dimensions of pleasure and affect.  Given the health context of this study the prominence of the affect dimension is not surprising. Positive interpersonal relationships often times involve attention to the caring, or concern toward the well-being, of others.
Qualitative Analysis

The goal of the primary study was to determine if inoculation was an effective health messaging strategy to circumvent rising rates of non-communicable disease (NCDs) via the facilitation of resistance to commercial advertising claims. The experimental data presented elsewhere supports inoculation’s effectiveness in such context. The purpose of this inquiry was to discover the presence of second order inoculation effects in the WOMC of inoculated participants. 
Of the twenty participants from the initial group who returned for completion of a follow up Phase 4, twelve completed the open-ended qualitative portion. Eleven represented the experimental side of the sample while 1 participant was control. Participants were shown the threat component and asked if they had discussed the topic. If yes, they were asked to recall conversational details in an open ended format with subheadings entitled “deceptive advertising,” “associated expense,” “taste/flavor,” and “health risks.” Participants were instructed to document, to the best of their ability, conversations related to these areas.  Participants were provided a guide for reporting any dialogues they recalled. The framework included lines structured to read “I said” or “They said,” and it is this content that is reported in the below section of the manuscript. Inoculation participants are identified as (IP) below, while the (CP) refers to their conversation partners. There were multiple examples of refutational content filtering through WOMC. One participant reported: 
           CP: Healthy food is at times expensive


IP: There are different places where healthy food is reasonable

           CP: I can’t be traveling to different stores to purchase food


IP: Buy healthy food where you by the rest of your groceries and take it with you.

One of the three refutational components include in the treatment message concerned expense and accessibility of healthy food items. The inoculation message stated: “Healthy food is not necessarily expensive food. Snacking on apples, fruit bars or peanuts is usually more cost effective than cheap fast food.” Not only do we find refutational content being utilized in a persuasive manner through interpersonal dialog, another participant reported a conversation which directly related to the threat component:
IP: Advertisers are quick to mislead the public to persuade them to buy their product

           CP: Advertisers goals are to sell their products

            IP: It’s an ethical issue with the increase of heart disease and diabetes

           CP: Agreed.
The above example establishes a connection between the threat component and the health context of this research effort overall. An inoculated participant demonstrates an awareness of commercial food advertising claims and connects it with the health element. This is consequential as Compton & Pfau (2009) posit “inoculation messages coming from one’s social network are more influential than from a more sterile source, such as the media” (p.19). 

Subsequent conversations also indicate an increased degree of sensitivity or stronger attitude accessibility toward the counterarguments. One counterargument included the statement “…remember to scrutinize the product labels including sodium, cholesterol and saturated fat contents prior to purchase,” which emerged below as P7 records:
IP: Y’know, just because the label says its low fat doesn’t mean it’s better for you

           CP: Well, it doesn’t have as much as the other one does so it is better.


IP: OK then well look at the back of the packages and compare their values.

           CP: OK (she looks) This one (the lower fat package) has more carbs but it still has less  

      fat. So Ha! I can burn the carbs.

In this exchange, an inoculated participant is delivering the threat component and further engages in persuasive word-of-mouth communication (WOMC) directly encouraging the other party to check the label. Compton and Pfau (2009) speculated that “inoculated individuals may also go to their social networks for reassurance” (p.12). As a result of engaging in WOMC this participant is able to strengthen their own attitude toward the necessity of healthy food consumption and spread awareness of commercial advertising techniques. The above findings are important indicators that inoculation treatments affect receivers at both the individual psychological level and the interpersonal level through human interaction. 
Discussion and Limitations
This research posited the global issue of non-communicable disease development (NCD) was broader than the issues of health literacy and education could alone address, and further sought to understand the role of inoculation in spurring resistance to questionable commercial advertising claims. This research builds upon Compton & Pfau (2009) which urged for a shift in focus from the traditional intrapersonal components of inoculation effects toward the second-order effects demonstrated through social diffusion or word-of-mouth communication (WOMC). The findings support Compton & Pfau’s (2004b) premise that subsequent interpersonal conversation is a bi-product of the inoculation process. Additionally this research revealed that the content of this WOMC includes topics related to traditional inoculation mechanisms including: threat, refutations and counterarguments. Furthermore, the motivation for this subsequent WOMC was significantly related to the dimensions of pleasure and affect.   
A noted limitation of the current investigation was the utilization of an open-ended response format to capture the content of the subsequent WOMC. Inoculation researchers have faced similar difficulties in the past when attempting to capture counter-argumentations (Pfau, et al. 2004; 2005). Alternate methods such as the use of personal journals or conversational diaries may prove more effective for capturing WOMC content, opposed to the prompted memory-based recall provided to these participants.
The contributions of these findings are twofold. First, these findings represent an initial attempt to capture not only behavioral intentions to subsequent conversations post-inoculation it gathers the content and motivation of WOMC post-inoculation. Secondly, these findings further nuance inoculation’s overall impact. The effects of inoculation treatments transcend the domains of intrapersonal and interpersonal communication. The requisite functions of the traditional mechanisms are found to play a central role in conferring resistance to counter-attitudinal attack at the individual-level, but they also emerge in subsequent interpersonal and small group conversations.
Future Directions
Although inoculation effect sizes, in the main, may appear to be relatively small in magnitude, they remain meaningful nonetheless (Banas & Raines, 2010). The authors maintained that even small effect sizes can contribute to the good of public health when the inherent value resulting from their application has a demonstrable impact on a large population (e.g., Godbold & Pfau, 2000; Pfau & Van Bockern, 1994; Pfau, Van Bockern, & Kang, 1992; Pfau, et al., 2001).
As we move forward in the health domain, the duration of motivation related to this WOMC is an arena ripe for future investigation, as is the relationship between WOMC motivation and the inoculation context (e.g., political communication, environmental communication and health communication). Currently extant literature indicates inoculation messages may be effective immediately after a treatment (e.g., Nabi, 2003), after a few days (e.g., McGuire, 1966), after a few weeks (e.g., Pfau & Burgoon, 1988) or even a few months (Pfau & Van Bockern, 1994). The essence of these second-order effects may extend well beyond first-order treatment effects. Future research into inoculation’s ability to spur WOMC may also begin to focus on the socio-relational source cues which may augment social diffusion. 
Finally, a dual focus on process refinement and first-order effects, along with continued investigation into the breadth of second-order effects can strengthen the utility and maximize the effectiveness of inoculation.  For those engaging in health campaigns these findings are important indicators that inoculation’s second-order effects should not be discounted and if measured correctly can be
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