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Abstract
Health communication campaigns have been used to promote healthy behavior change in a variety of
health domains around the world. One element of formative research to develop these campaigns is
selecting the topic or topics to be addressed in the campaign, called themes, or groups of beliefs. Extant
approaches to theme selection consider each theme individually, and do not consider the relationship
among themes, nor the influence of spreading activation processes, in which exposure to messages
about one theme may have effects that spill over to related, but non-targeted themes.
This dissertation seeks to contribute to understanding of these issues in the context of anti-tobacco
cigarette smoking behavior among U.S. young adults aged 18 to 25 years who have smoked less than 100
cigarettes in their lifetimes. Study 1 is a secondary analysis of existing survey data, demonstrating that
themes can be promising yet can vary with regard to their inter-correlation. Studies 2 and 3 validated
messages using an online survey experiment to ensure that message exposure led to increased targeted
theme endorsement. Results from Study 3 suggest broader spreading activation processes, such that
those exposed to anti-smoking and pro-recycling messages demonstrated stronger theme endorsement,
even for non-targeted themes.
Study 4 compared the effects of exposure to one promising theme, two promising themes, and two highly
correlated and two uncorrelated themes. Among those who passed the attention check, intention not to
use tobacco cigarettes was stronger among those exposed to any message, including those about
recycling, relative to those in the no message control group. Targeted theme endorsement was higher
when participants were exposed to messages targeting a particular theme, regardless of whether they
saw messages about one theme or two. Results support broader spreading activation processes, such
that those exposed to any anti-smoking message reported stronger support across all anti-smoking
themes.
Evidence from these studies suggests that effects may be similar when focusing on one theme or
dividing exposures among two promising themes, regardless of their correlation with one another.
Campaign planners should consider that exposure to persuasive campaign messaging may have broader
effects beyond message-targeted themes.
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ABSTRACT

VARIATION ON A THEME: COMPARING STRATEGIES FOR CHOOSING
HEALTH COMMUNICATION CAMPAIGN MESSAGE TOPICS

Allyson C. Volinsky
Robert C. Hornik

Health communication campaigns have been used to promote healthy behavior
change in a variety of health domains around the world. One element of formative
research to develop these campaigns is selecting the topic or topics to be addressed in the
campaign, called themes, or groups of beliefs. Extant approaches to theme selection
consider each theme individually, and do not consider the relationship among themes, nor
the influence of spreading activation processes, in which exposure to messages about one
theme may have effects that spill over to related, but non-targeted themes.
This dissertation seeks to contribute to understanding of these issues in the
context of anti-tobacco cigarette smoking behavior among U.S. young adults aged 18 to
25 years who have smoked less than 100 cigarettes in their lifetimes. Study 1 is a
secondary analysis of existing survey data, demonstrating that themes can be promising
yet can vary with regard to their inter-correlation. Studies 2 and 3 validated messages
using an online survey experiment to ensure that message exposure led to increased
targeted theme endorsement. Results from Study 3 suggest broader spreading activation
processes, such that those exposed to anti-smoking and pro-recycling messages
demonstrated stronger theme endorsement, even for non-targeted themes.
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Study 4 compared the effects of exposure to one promising theme, two promising
themes, and two highly correlated and two uncorrelated themes. Among those who
passed the attention check, intention not to use tobacco cigarettes was stronger among
those exposed to any message, including those about recycling, relative to those in the no
message control group. Targeted theme endorsement was higher when participants were
exposed to messages targeting a particular theme, regardless of whether they saw
messages about one theme or two. Results support broader spreading activation
processes, such that those exposed to any anti-smoking message reported stronger
support across all anti-smoking themes.
Evidence from these studies suggests that effects may be similar when focusing
on one theme or dividing exposures among two promising themes, regardless of their
correlation with one another. Campaign planners should consider that exposure to
persuasive campaign messaging may have broader effects beyond message-targeted
themes.
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Introduction
Health communication campaigns are an often-used and sometimes-successful
approach to healthy behavior change. Formative research, or planning research, is
essential for the success of these campaigns; one crucial component of formative research
is determining the topic of the campaign – what it should be about.
While campaign planners have employed theory-based approaches for selecting
individual topics for health communication campaigns, researchers have yet to explore
empirical bases for choosing sets of topics for campaigns. This dissertation seeks to
develop a theory-based strategy to improve the basis for choosing topic foci for health
communication campaigns addressing tobacco use among young adults. These topics are
reflected as themes, or sets of beliefs, which are suitable for adapting into campaign
messages. As a whole, the project attempts to improve the process by which health
communication campaign planners choose the themes around which to craft their
campaigns. This project contributes to understanding of how health communication
researchers and planners may better select campaign themes, particularly when faced
with pragmatic challenges of deciding whether to expend resources to develop messages
about multiple themes or focusing resources to develop messages about a single theme. It
also examines how spreading activation processes may lead to spillover effects, such that
the effects of theme-targeted messages carry over to related, but non-targeted themes or
topics.
This project reflects a first effort to theoretically explore how different approaches
to multiple theme selection may influence campaign-relevant outcomes. The concept of
spreading activation (Collins & Loftus, 1975; Anderson, 1983) predicts that when nodes
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in memory are activated, closely-related nodes are also activated, leading to broader
cognitive activation. Spreading activation processes have implications for formative
research in the health communication context. Choosing two themes that are closely
related in the associative network may allow for mutual reinforcement; however,
choosing two themes that are more distant in the associative network might enable
broader activation throughout the network.
Specifically, this dissertation addresses the impact of selecting one theme versus
two themes, and the impact of two themes that are highly correlated with one another or
are uncorrelated. Further, it investigates the effects of exposure to messages on nontargeted themes, or themes that were not directly addressed in the message. All of the
studies use tobacco cigarette smoking as its focus behavior, and young adults within the
United States who have smoked less than 100 cigarettes as the population of interest.
Study 1 is a secondary analysis of existing survey data to identify promising
themes for the target population of the studies for this dissertation, young adults (18- to
25-year-olds) who have smoked less than 100 cigarettes in their lifetimes. Study 1
identified six potential themes; while all of these themes are promising by the criteria
outlined by Hornik and Woolf (1999), these themes vary with regard to their interrelatedness. Study 2 is a message validation study to ensure that stimuli activated (i.e.,
increased endorsement of) targeted beliefs. Based on the results of Study 2, messages
were refined for Study 3, which demonstrated that exposure to messages about targeted
themes led to stronger endorsement of these themes relative to those in the control
condition who did not receive any messages. Results from Study 3 also suggest the
presence of potentially far-reaching spreading activation processes, including among
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those exposed to messages about less related anti-smoking themes, and even among those
exposed to messages about recycling. These results suggest that exposure to messages
about a theme may have effects beyond just the theme being targeted by the messages.
Study 4 is the main experimental study, testing whether campaign-relevant effects are
strongest when exposures are focused on one promising theme or when divided among
two promising themes, and whether the relationship among the two themes influences
effectiveness. Participants in all message conditions who passed the attention check
reported stronger intention not to smoke following message exposure, regardless of
whether they were exposed to messages about one anti-smoking theme or two, two highly
correlated themes or two uncorrelated themes, or even if messages were about recycling.
Evidence at the theme endorsement level suggests specific effects of targeted messages,
as well as support for broad spreading activation processes following exposure to antismoking or pro-recycling messages. Future research should attempt to measure the
effects of multiple themes and assess the impact of spreading activation processes when
evaluating the impact of health communication campaigns.
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Literature Review
Theory-based approaches to formative research
Mass mediated health communication campaigns have been demonstrated to
promote healthy behavior change across a range of health behaviors and contexts
(Snyder, 2007; Wakefield, Loken, & Hornik, 2010). With regard to tobacco use, largescale health communication campaigns have seen evidence of success in preventing
youth and young adults from using tobacco (Wakefield, Flay, Nichter, & Giovino, 2003;
Farrelly, Nonnemaker, Davis, & Hussin, 2009; Farrelly et al., 2017; Vallone et al., 2018),
as well as promoting tobacco cessation among adult populations (Vallone, Duke, Cullen,
McCausland, & Allen, 2011; Terry-McElrath et al., 2013; Emery et al., 2012; Durkin,
Brennan, & Wakefield, 2012; McAfee, Davis, Alexander, Pechacek, & Bunnell, 2013).
Formative research, or planning research, is instrumental to the success of mass
media campaigns (Atkin & Freimuth, 2013; Noar, 2006; Snyder, 2007). In the formative
stage, researchers and campaign planners must make decisions including defining the
target population, designing campaign messages, and selecting media channels in which
to place these messages. One key choice at the formative stage is selecting the topic(s) of
campaign messages given the target population and behavior of the campaign. Topics are
derived from beliefs or themes (a set of related beliefs) regarding performance of a
particular behavior; beliefs are not messages, but rather serve as the basis for arguments
to be developed in creative campaign messages (Cappella, Yzer, & Fishbein, 2003;
Cappella, 2006). For the remainder of this dissertation, we use the term “theme” or
“themes” to refer to a set or multiple sets of beliefs reflecting a general topic or topics.
This follows in the tradition of those advancing empirical, survey-based approaches to
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determining what campaign messages should be about (e.g., Lee et al., 2016; Brennan,
Gibson, Kybert-Momjian, Liu, & Hornik, 2017).
Theories of behavior change help inform which beliefs and themes to target in
messages for a mass media campaign (Cappella, Fishbein, Hornik, Ahern, & Sayeed,
2001; Cappella, 2006; Fishbein & Cappella, 2006). The Integrative Model of Behavioral
Prediction (IM) and closely-related Reasoned Action Approach (Fishbein, 2000; Fishbein
& Ajzen, 2010; Fishbein & Cappella, 2006) postulate that the primary and most proximal
determinant of behavior is intention to perform the behavior. This behavioral intention, in
turn, stems from attitudes, norms, and self-efficacy (perceived behavioral control). Each
of these three constructs is built upon specific underlying beliefs: behavioral beliefs,
normative beliefs, and control beliefs, respectively. Meta-analyses have demonstrated
strong evidence in support of this theoretical framework (e.g., Albarracín, Johnson,
Fishbein & Muellerleile, 2001; Webb & Sheeran, 2006).
After deciding upon a target behavior and population, the formative researcher
generates a list of beliefs relevant to the performance of the behavior (Fishbein & Yzer,
2003; Fishbein & Cappella, 2006; Yzer, 2012). In addition to reviewing extant literature,
a comprehensive list of salient beliefs can be generated using qualitative and quantitative
methods, including focus groups (Nowak & Siska, 1995; Botta, Dunker, Fenson-Hood,
Maltarich, & McDonald, 2008), in-depth interviews (Case, Crook, Lazard, & Mackert,
2016), and elicitation studies (Maddock, Silbanuz, & Reger-Nash, 2008; Noonan &
Kulbok, 2012). Novel approaches to belief selection include the use of topic modeling to
identify commonly discussed topics within the media environment, as well as
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triangulating various methods to ensure comprehensiveness or assess prevalence
(Sangalang et al., 2019).
Once a list of candidate beliefs has been generated, the Hornik and Woolf (1999)
approach (abbreviated “H&W approach”) utilizes cross-sectional survey data to analyze
the belief-intention relationship among participants to identify the most promising beliefs
to target. This approach has been used for campaign development across a variety of
health domains, including sleep promotion (Robbins & Niederdeppe, 2015), sexually
transmitted disease testing (Boudewyns & Paquin, 2011), and most relevant to this
dissertation, regional and national anti-smoking campaigns in the United States
(Parvanta, Gibson, Forquer, et al., 2013; Vallone et al., 2016; Zhao et al., 2016).
The H&W approach offers three criteria to determine whether a belief is a
promising target for a campaign message. First, the belief must be associated with
behavioral intention or behavior. Second, the belief must not be strongly held by all in the
population; that is, there must be “room to move” on the belief. Together, these two
quantitative criteria are combined to calculate a “percentage to gain” for a particular
belief, providing means to rank beliefs with regard to their relative promise. The final
H&W criterion is subjective, reflecting the determination that the belief can be crafted
into a persuasive campaign message. This project relies upon the empirical component of
the H&W approach, the percentage to gain.
The H&W approach has been validated using survey (Hornik et al., 2019) and
experimental methods (Lee et al., 2016). Hornik and colleagues (2019) attempted to
validate the H&W approach utilizing longitudinal survey data from a nationally
representative rolling cross-sectional telephone survey of U.S. youth and young adults

6

(13- to 25-year-olds), in which participants were re-contacted six months following initial
interview. In each of two rounds of survey administration, youth and young adult
participants were asked to report agreement with 16 tobacco cigarette-relevant beliefs
(e.g., “If I smoke every day, I will develop cancer,” and “If I smoke every day, I will get
wrinkles”). Participants also reported whether or not they had smoked tobacco cigarettes
in the past 30 days. Both belief and behavioral measures were asked at initial and followup interviews. The core analysis of this validation was to compare the percentage to gain
(i.e., the relative promise of these 16 beliefs) with the association of anti-smoking belief
at time 1 (T1) with non-smoking behavior measured at time 2 (T2), controlling for
behavior at T1. The authors report a moderate but significant (r = 0.53) correlation
between percentage to gain and the measure of the belief (T1)-behavior (T2) association
controlling for T1 behavior. Beliefs deemed most promising using H&W cross-sectional
analyses demonstrated a stronger association with later behavior, controlling for baseline
behavior, suggesting the validity and utility of the Hornik and Woolf approach.
In an experimental test of the H&W approach, Lee and colleagues (2016)
conducted a randomized controlled trial among 18- to 25-year-old current non-smokers in
order to determine whether messages targeting more promising beliefs as determined by
H&W analyses would be more persuasive (i.e., lead to stronger intention not to smoke)
relative to messages about less promising beliefs. Lee et al. identified more and less
promising themes about smoking and tested to ensure that messages influenced targeted
beliefs within themes. In the experiment, participants were assigned to one of seven
conditions: messages from promising themes (n = 4), less promising themes (n = 2), or a
no message control condition (n = 1). Within the six message conditions, participants
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were exposed to five unique static (consisting of a brief text blurb and an image)
messages; each message addressed a belief within the theme. This design allowed for
repeated exposure to different messages all falling under the same theme.
Regardless of whether the theme was deemed promising, those in the treatment
conditions (i.e., those who saw any anti-smoking messages) reported greater intention not
to smoke relative to those in the no message control condition. Mediation analyses
pointed to a more nuanced effect: targeted beliefs mediated the message-intention
relationship for promising themes, while for less promising themes, non-targeted
promising beliefs that were significantly correlated with the targeted (but less promising)
beliefs mediated the message-intention relationship. Lee and colleagues speculated that
this effect was evidence of spreading activation among correlated beliefs across themes.
Given that the correlation among message themes can facilitate the effect of
persuasive messages, correlation among beliefs may be an important consideration when
selecting multiple campaign message themes for a single campaign. Past analyses have
indicated that many potential campaign themes can be promising by the H&W criteria
(e.g., Brennan et al., 2017; Sangalang et al., 2016). Choosing among promising campaign
themes may prove challenging for campaign planners, particularly when needing to
choose multiple themes for a campaign at a given time, as has been the case among largescale anti-tobacco campaigns. For instance, the U.S. Food and Drug Administration’s The
Real Cost anti-tobacco cigarette campaign included thirteen distinct advertisements about
three message themes (and sometimes their combination): health risks (including
cosmetic effects of skin damage or tooth loss), loss of control, and chemicals (Zhao et al.,
2016).
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In order to understand the potential effects of choosing multiple campaign
message themes, it is necessary to understand the cognitive relationship of beliefs in
memory and the processes of spreading activation. We review this literature and its
connection to theory-based approaches to campaign theme selection in the section below.
Spreading activation
Spreading activation refers to the notion that once a concept is activated in
memory, associated concepts are also activated during retrieval processes (Collins &
Loftus, 1975; Anderson, 1983). In this framework, individual words, phrases, or images
are represented as nodes, which are connected to one another with varying degrees of
relatedness, represented in this model as distance. Within this associative network, the
degree to which related nodes are activated during retrieval is dependent upon their
relatedness: associated nodes receive activation inversely proportional to their distance
from the initially activated node (Collins & Loftus, 1975; Anderson, 1983; Anderson &
Pirolli, 1984).
Judd, Drake, Downing, & Krosnick (1991) tested the mechanism of spreading
activation in the context of attitude evaluations. Through experiments assessing the
linkages between related attitudes (e.g., equal rights amendment and abortion rights),
Judd and colleagues report that similar to semantic information, evaluative information is
held in an associative network and processing of related attitudes is governed by
spreading activation processes. Further, they found that the magnitude of the effect was
driven by the strength of the initial, priming attitude, rather than the strength of the target,
primed attitude. Their results demonstrate that when an attitude is activated not only does
it grow stronger, but associated attitudes become stronger as well.
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Spreading activation has been applied in the context of persuasive communication
messages. Cialdini, Reno, and Kallgren (1990) investigated whether the relatedness of
injunctive norms to an anti-littering norm influenced whether participants engaged in the
desired anti-littering behavior. Those who were exposed to anti-littering messages littered
least often; however, the frequency of littering indexed with the proximity of littering to
the topic of the normative message to which the participants were exposed. For example,
those exposed to more closely related norms to the littering norm (such as energy
conservation) were less likely to litter than were those exposed to less related norms
(such as voting). The effects on littering were, however, statistically similar across the
norms; the authors did not find a significant difference between the littering effects when
comparing those who received handbills with a “do not litter” message compared with
those who received messages about recycling, turning out the lights, and voting. The only
significant difference among the message conditions was comparing littering frequency
when presented with an anti-littering message and a control message about visiting “your
local art museum” (p. 1023). The authors conclude that a spreading activation mechanism
facilitated this effect, such that activation of more closely related messages about
behavior change norm led to less littering.
The spreading activation mechanism is broadly relevant when considering
processes involving knowledge activation and accessibility of existing information in
memory, including priming and framing (Scheufele, 2000; Cacciatore, Scheufele,
Iyengar, 2016), and has been investigated in political and health contexts. For example, in
their study of the effects of framing and support for gay and lesbian partnerships, Price,
Cappella, and Nir (2002) note that processes of spreading activation increase the chances
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that individuals will consider associated, semantically related topics beyond the content
that is presented in a particular frame (e.g., “special rights” may activate “privilege” or
“affirmative action” in memory). Hopkins and Mummolo (2017) examined these
spillover effects in the context of political attitudes, experimentally manipulating whether
participants were exposed to issue frames that were more or less proximate to the issue
being discussed in a written argument. Across several issue frames, the authors report
that the framing effects were strongest when the frame was closely aligned with the
content. While Hopkins and Mummolo report some evidence of spillover effects, they
note that these effects are relatively “narrow, meaning that they are largely confined to
direct or proximate issues” (p. 55).
Nagler, Yzer, and Rothman (2018) examined similar spillover effects in the
context of conflict in recommendations about mammography. The authors report that
participants in the study who were exposed to a news story with conflict (operationalized
as “reference[s] to conflicting recommendations and the amount of conflict-laden
language”; p. 5) were more likely to have confusion, backlash, and ambivalence about
other types of cancer screening. Nagler and colleagues note the potential detriment of
these effects:
[…] the fact that exposure to conflict influenced more general cancer cognitions
could signal the potential for carryover effects, as these cognitions could, in turn,
affect responses to subsequent unrelated health messages or recommendations for
behaviors about which there is little conflict (e.g., colorectal cancer screening). (p.
10)
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The consequences of these potential spillover or carryover effects could be great with
regard to political and health-relevant behaviors.
Spreading activation has close connections to the logic of the Reasoned Action
approach. Fishbein, von Haeften, and Appleyard (2001) address the potential for
targeting peripheral beliefs, which the authors define as those that are not as strongly
related to intention as central beliefs, yet are strongly associated with central beliefs. The
authors argue that targeting peripheral beliefs may even be more effective than targeting
central beliefs in the instances in which central beliefs are held tightly and peripheral
beliefs may be less entrenched, thus less resistant to persuasion.
Similarly, von Haeften, Fishbein, Kasprzyk, and Montano (2001) asserted that
beliefs that are strongly related to one another can effectively serve as surrogates for each
other when presented in persuasive communication messages. Von Haeften et al.
operationalized strong relationship between beliefs as themes with high internal
consistency of the belief items (Cronbach’s alpha) among composite beliefs. Through this
mechanism, activation of one belief leads to activation of the related others. The authors
elaborate on this mechanism in the practice of message design:
Thus, if for any reason it turns out to be difficult or impossible to change one or
more of the beliefs identified as a critical target, changing another belief that
represented the same theme should have an impact on the targeted belief as well
as on intention. For example, although it might be hard to convince people that
using a condom would make them feel more relaxed, they might be persuaded that
using a condom would make their partner feel more relaxed. Acceptance of this
belief should not only impact on intention directly, but could also change the
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belief that condom use would make them feel more relaxed. (p. 160; italics added
for emphasis).
Targeting correlated or related beliefs may also be appropriate when campaign designers
may want to avoid designing a campaign message to target a theme but still want to
activate it, particularly when addressing sensitive topics (Dinauer & Fink, 2005). This
scenario might be possible if a particular theme is closely associated with another theme.
For instance, formative research has suggested one of those most promising themes for a
youth and young adult anti-smoking campaign is that of sexual or fertility problems
(Brennan et al., 2017). Yet, few campaigns have crafted messages around this theme (a
notable exception is the Truth Initiative; see truth, n.d.). While influencing sensitive
campaign themes is not the motivation for the current study, it may be of relevance to
future campaign planners.
While extant anti-tobacco campaigns target more than one message theme (e.g.,
FDA’s The Real Cost, Truth Initiative’s #FinishIt), no systematic approach exists to aid
in deciding whether incorporating more than one campaign theme is most effective, nor
does a strategy for choosing among multiple promising themes. The following studies
attempt to fill this gap and address this series of issues for formative researchers and
campaign planners.
A campaign may want to explicitly activate multiple themes for a variety of
reasons. Targeting multiple campaign themes can allow for greater novelty, promoting
belief change (e.g., Morley & Kim, 1987). Further, the inclusion of multiple message
themes presents audiences with more diverse arguments about different message themes.
A campaign with multiple themes has multiple entry points; if one message theme fails to
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resonate with a particular subgroup or individual, the campaign can still exert positive
effects with a message about a different message theme. Given the spreading activation
processes in memory, multiple message themes may activate unique nodes in memory,
perhaps leading to greater behavior change.
However, it may be more beneficial to instead devote all campaign exposures to
messages about one theme rather than splitting them among two themes. The cost for
production of messages for multiple themes may well be higher than the cost to produce
messages around a single theme. Also, given that exposure is necessary for campaign
effects, centering a campaign on one theme may allow for greater repeated exposure to a
central theme of the campaign (Hornik, 2002). This repeated exposure also carries
implications for spreading activation processes: repeated exposure offers the opportunity
for repeated activation of the targeted concept, which spreads to related nodes in
memory.
Given both theory and extant, albeit limited, evidence (Lee et al., 2016), this
dissertation seeks to address how exposure to a set of messages, with each set reflecting
either one or two campaign themes, may lead to intention change, and how the
relationship among two themes may impact this effect. The ultimate goal of this
dissertation is to advance how planners make formative decisions about whether to
choose multiple message themes for a communication campaign, how to choose among
multiple topics, and to consider the potential effects of spreading activation processes in
the context of health communication campaigns.
The present studies. The present studies are focused upon preventing tobacco
use among 18- to 25-year-olds in the United States. While tobacco use has declined over
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the past decades, it still remains the leading cause of preventable death in the United
States (U.S. Department of Health and Human Services, 2014). Young adults are at
elevated risk of tobacco initiation and addiction. While over 80% of adult smokers have
smoked their first cigarette by 18 years of age, 99% do so by 26 years of age (U.S.
Department of Health and Human Services, 2014). Data from a nationally representative
sample of 13-25 year olds from the University of Pennsylvania Tobacco Center for
Regulatory Science suggests the possibility of later initiation in recent years. That study
found that while 27% of 18-year-olds reported ever using a tobacco cigarette, 56% of 25year-olds reported ever use, consistent with a nearly 30 percentage point increase in
initiation after age 18. This time period between 18 and 25 years of age may reflect an
area of opportunity to intervene to prevent tobacco use. The following studies aid
formative work for a communication campaign aimed at preventing combustible tobacco
cigarette use among U.S. 18- to 25-year-olds who have smoked less than 100 cigarettes in
their lifetimes.
Overview of studies
The following studies engage these research questions within the context of
formative work for a communication campaign aimed at preventing combustible tobacco
cigarette use among U.S. 18- to 25-year-olds who have smoked less than 100 cigarettes in
their lifetimes. As a set, these studies engage the overarching research questions of this
dissertation: should campaign planners address multiple campaign themes or focus their
efforts on just one, and can the relationship among these campaign themes predict
behavioral outcomes?
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To address these questions, Study 1 draws upon secondary analysis of existing
data to identify promising themes for an anti-smoking campaign targeting 18- to 25-yearold non-smokers. We demonstrate how themes that are similarly promising by Hornik
and Woolf criteria, roughly “equivalent” to one another with similar percentages to gain,
the statistic reflecting campaign promise, yet can vary with regard to their correlations
with one another.
Study 2 serves as a message pretest before the survey-based experiment
underscoring Study 4. Following the Lee et al. (2016) design, each static text-based
message reflects a single belief within a particular theme. The aim of Study 2 is to assess
whether the set of messages addressing beliefs within a theme is successful insofar as
message exposure increases endorsement of theme-relevant anti-smoking. Findings from
Study 2 demonstrated that certain messages needed to be modified to ensure belief and
theme activation.
Study 3 represents an effort to improve upon these messages given the results of
Study 2. Since beliefs are not messages, Study 3 seeks to validate that the messages are
effective in activating and changing the desired, targeted beliefs used as stimuli in the
main experimental study. Additionally, Study 3 provides evidence that these themes
demonstrate variation in their inter-correlations and demonstrate promise under Hornik
and Woolf criteria. A message control condition was included to compare those exposed
to messages about an unrelated behavior (recycling) to examine whether targeted
messages encouraging a different behavior can lead to anti-smoking belief endorsement.
Study 3 assesses whether exposure to themes also changes highly correlated, non-targeted
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beliefs, taking up the issue of spreading activation and assessing whether this activation
varies given the correlation of themes.
Study 4 was an online experiment in which 18- to 25-year-old non-tobacco
smoking young adults were randomly assigned into one of five conditions: 1) one
campaign theme condition, 2) two highly correlated campaign themes condition, 3) two
uncorrelated themes condition, 4) a message control condition, or 5) a no message control
condition. In all of the message conditions (1-4), participants were exposed to a total of
four unique campaign messages. In the one campaign theme condition, participants were
randomly assigned to one of four promising anti-tobacco themes, and were exposed to a
total of four messages, each belonging to four distinct beliefs within that theme. In the
two campaign theme conditions (2 and 3), participants were exposed to a total of four
anti-tobacco messages belonging to two campaign themes, with two messages coming
from beliefs from both of the themes. Participants in the message control condition
received four messages about recycling that were structurally similar to the anti-tobacco
messages, containing the same layout, spokespeople, and had similar language; the only
difference was that the messages encouraged participants to recycle. Those in the no
message control condition were not exposed to any messages and immediately answered
the dependent and demographic measures. The outcome of interest is intention not to
smoke tobacco cigarettes, as well as endorsement of anti-smoking beliefs.
Study 4 compares whether exposure to anti-smoking messages all about one
promising theme or divided among two promising themes lead to stronger intention not
to smoke. Creating multiple campaign messages addressing different themes, audiences,
or channels can be costly (Hornik & Ramírez, 2006). Multiple message themes may
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produce more engagement and activate a greater number and variety of associated nodes
in memory. Given that multiple, similarly promising campaign themes were used in each
condition, the effect of one versus two themes is less likely to be an effect of any
particular message theme but due to the class of one campaign theme versus two
campaign themes. Comparisons to the message control condition, in which participants
are exposed to messages about a less relevant health behavior, recycling, allow for
examination of possible spillover effects of recycling messages into a less related
behavioral domain, smoking.
Study 4 also examines whether the degree to which exposure to messages about
highly correlated, rather than less or uncorrelated themes affects behavioral intention and
belief endorsement. This study examines differences among the two campaign theme
conditions to evaluate processes of spreading activation in campaign message content.
Two highly correlated message themes may produce a greater effect on behavioral
intention if repeated exposure produces high activation in a more concentrated part of the
associative network in memory. However, two less correlated message themes may
produce a stronger effect on behavioral intention if these processes activate more nodes
in the associative network but less strongly. Study 4 allows for exploration into the
effects of a greater and more intense activation in a limited part of the associative
network compared to the effects of a weaker activation across diverse sections of the
associative network. Findings from those who passed the attention check in Study 4
suggest that there may not be differences when comparing the effects on intention or
theme endorsement following exposure to messages about one or two anti-smoking
themes, about highly versus uncorrelated anti-smoking themes, nor about recycling.
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Instead, there is evidence for the effects of targeted messages on targeted theme
endorsement, as well as broader spreading activation.
In sum, these studies assess the utility of dividing exposures among one or two
campaign themes, and whether the relationship among themes influences campaign
message effects. Further, these studies point to the potential for spillover effects due to
spreading activation processes.
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Study 1: Identifying promising anti-smoking themes and their correlations: A
secondary analysis of two surveys of young adults (18- to 25-year-olds)
Introduction
The goal of Study 1 is to identify promising anti-smoking themes to develop into
message stimuli for subsequent studies through secondary data analysis of a large-scale
survey dataset of U.S. young adults. This study first follows the Hornik and Woolf
approach to identify promising message themes, as a campaign planner would, to identify
promising candidate themes. Given that there are many potential themes for anti-smoking
campaigns (e.g., Brennan et al., 2017), it is important to ensure that selected themes meet
the criteria of the Hornik and Woolf approach, as this is current practice among formative
researchers. Second, we explore the correlation among themes, adding this element in an
attempt to promote variation in relatedness among themes as is necessary for the main
experimental study. This reflects a step forward for the method, allowing for comparison
of sets of themes by their relatedness (correlation), a characteristic of pairs of themes that
will be crucial for subsequent studies. Given that we rely upon secondary data analysis of
a dataset from 2012, beliefs endorsement and Hornik and Woolf estimates are compared
with those data from a more contemporary survey to assess stability and applicability
over time. Results from Study 1 validate themes to be developed as stimuli for
subsequent studies.
Background
First, to identify promising anti-smoking themes and their correlations for
message stimuli, we draw upon data collected by Brennan and colleagues as part of the
formative research effort for the U.S. FDA’s The Real Cost campaign (Brennan, Gibson,
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Liu, & Hornik, 2013a-c; Brennan, Gibson, Momjian, & Hornik, 2013; Brennan et al.,
2017). The Real Cost campaign utilized findings from Brennan and colleagues to identify
promising campaign themes and craft messages addressing these themes (Zhao et al.,
2016). Early evidence has suggested that the campaign successfully changed campaigntargeted beliefs (Kranzler, Gibson, & Hornik, 2017; Duke et al., 2018) and reduced
cigarette initiation (Farrelly et al., 2017) among youth.
Brennan and colleagues conducted four separate formative analyses, with each
focusing on a different age group and/or behavior for the campaign (Brennan et al.,
2017). Specifically, we use data collected as part of Brennan et al.’s (2013a-c) formative
research conducted among 18- to 25-year-olds. Through an extensive literature review of
beliefs underpinning smoking behaviors (Brennan et al., 2012), Brennan and colleagues
(2013a-c) identified 20 potential campaign themes, and then generated beliefs
representing each theme, with a final total of 164 beliefs. The authors conducted online
surveys of 18- to 25-year-olds through SSI, an online survey panel provider. The key
dependent variable was no intention to use tobacco, which was a dichotomized version of
a composite measure of multiple intention items (the measures are described in Study 2 to
follow). The independent variables consisted of the smoking-related beliefs and themes.
Most beliefs were asked following the stem, “If I smoke every day, I will…”, and theme
measures reflect the composite scores of their underlying beliefs. Consistent with the
H&W approach, belief and intention were dichotomized into the strongest anti-smoking
levels and all others. Given that the population of interest for this dissertation (18- to 25year-olds who have smoked less than 100 cigarettes in their lifetimes) is distinct from the
three Brennan et al. (2013a-c) reports about 18- to 25-year-olds, all data presented in this
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section are secondary analyses using the data collected by Brennan and colleagues
(referenced throughout as the “Real Cost” dataset).
First, we select promising themes from the “Real Cost” dataset that are similar
with regard to their level of promise. To the extent possible, we seek to keep promise
constant so as to avoid any confounding effect of promise on intention. For subsequent
studies in the dissertation, four messages are needed for each theme, with each message
reflecting a belief under the theme. If possible, we selected themes with at least four
underlying beliefs, but we developed one new belief to accompany existing ones, with
validation to follow in Studies 2 and 3. Crucially for the purposes of this project, these
themes are also correlated with one another in varied ways.
Lee and colleagues (2016) demonstrated that targeting beliefs, regardless of their
relative promise, led to increasing the health-promoting intention; crucially, however, the
effect of the unpromising beliefs was mediated by correlated promising beliefs. Less
promising themes had an indirect effect only through correlated non-targeted beliefs, not
uncorrelated non-targeted beliefs. Therefore, for the present study, when choosing among
themes, variation in correlation among themes was prioritized rather than closest
similarity in promise. Six themes were selected on this basis: Mood Effects, Impact on
Sports, Physical (Cosmetic) Effects, No Positive Health Effects, Addiction, and Costs of
Smoking. No Positive Health Effects was not included as a separate theme in the report
(it was grouped under the broad Physical (Health) Effects theme, but is, on its own, an
internally consistent theme).
These six themes are included in message testing in Studies 2 and 3. The main
experimental study (Study 4) uses messages only about four themes; including six themes
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in the validation stages (Studies 2 and 3) accounts for the possibility that certain themes
may not be influenced by the stimuli (to be determined in Study 2), or that the
relationship among themes show a pattern different from that below, based on data
collected in 2012.
Method
Study design. A secondary analysis of the “Real Cost” dataset was performed.
The study design can be found in Brennan et al. (2013a-c; 2017).
Participants. To match the population of interest for subsequent studies, we
restricted analysis to 18- to 25-year-olds who had smoked less than 100 cigarettes in their
lifetimes. A total of N = 2982 respondents completed the survey (given the number of
beliefs and themes, respondents were randomized to sets of belief items). The mean age
of respondents was 21.46 years (SD = 2.30). A majority of respondents were female
(58.76%), while 41.24% were male. 16.50% were Hispanic; 67.04% reported being
White, while 13.94% reported Black or African American as their race/ethnicity,
followed by 8.78% Asian, 1.36% American Indian or Alaska Native, 2.16% Native
Hawaiian and other Pacific Islander, and 6.72% reported multiple races. 5.09% reported
completing less than high school, 23.70% reported completing high school or GED,
51.21% reported completing some college or an Associate’s degree, and 20.00% reported
completing a Bachelor’s degree or more. 29.64% had ever smoked a tobacco cigarette.
5.33% reported using tobacco cigarettes in the past 30 days, while 9.42% reported using
any form of tobacco (including cigars and smokeless tobacco) in the past 30 days.
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Analysis. The H&W approach was used to generate percentage to gain statistics
for each theme and its component beliefs. Correlations were calculated to examine the
relatedness of themes.
Results
Percentage to gain calculations. Theme percentage to gain was calculated by
employing the H&W approach. First, the average theme endorsement was dichotomized
into those who reported an average greater than 4 across the belief items within the
theme, and those who reported 4 or less on the 1 to 5 Likert-type scale (see Brennan et
al., 2013c).
A sample H&W theme calculation for the theme is presented in Table 1.
Table 1. Percentage to gain 2x2 for “Physical (Cosmetic) Effects” in “Real Cost” dataset
All others (%)
Strong theme
Total
endorsement (%)
Any intention to use 70 (26.72%)
67 (12.55%)
137 (17.21%)
tobacco cigarettes
No intention to use
192 (73.28%)
467 (87.45%)
659 (82.79%)
tobacco cigarettes
Total
262 (100.00%)
534 (100.00%)
796 (100.00%)
Notes. Strong theme endorsement reflects a composite theme endorsement (averaging all
component beliefs within a theme) greater than 4 (on a 5-point Likert-type scale). “No
intention to use tobacco cigarettes” reflects no intention to use tobacco as asked across
between 3 and 5 intention items, depending on skip patterns (see Brennan et al., 2013(ac)).
A total of 82.79% of respondents reported no intention to use tobacco. However, among
those who strongly endorsed the Physical (Cosmetic) Effects theme, 87.45% reported no
intention to use tobacco. The percentage to gain is the difference between these metrics,
reflecting the maximum potential percentage to gain if everyone in the population
endorsed the theme at its strongest anti-tobacco level: 4.66% (87.45%-82.79%). In other
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words, if a campaign message perfectly moved theme endorsement to 100%, we would
expect an additional 4.66% of the population to be non-intenders.
Each theme demonstrates a positive percentage to gain, ranging from 3.86%
(Impact on Sports) to 7.80% No Positive Health Effects (see Table 2). Positive
percentage to gain reflects the additional percentage of the population that would have no
intention to smoke if the entire population moved to the strongest anti-smoking belief and
the belief was perfectly effective in its influence on behavioral intention. Based on the
percentage to gain statistic, a well-executed campaign addressing any of the six example
themes would be predicted to be at least somewhat effective based on the empirical
components of the H&W approach.
There is substantial variation with regard to percentage to gain within each theme
(see Table 2), but all of the belief and theme percentages to gain are promising. For each
of the six themes, we chose four beliefs within each theme, with each belief to serve as
the basis for a static campaign message; each belief within each theme was as similar as
possible to one another with regard to their percentage to gain. For themes with more
than four beliefs, we chose beliefs such that each theme has similar mean percentage to
gain. The Impact on Sports theme only had three underlying beliefs; we developed a new
belief, “…have less endurance while playing sports.” This belief is supported by
empirical research concerning the effects of combustible tobacco use on endurance
during physical activity (e.g., Cooper, Gey, & Bottenberg, 1968; Hashizume, Kusaka, &
Kawahara, 1999).

25

Table 2. List of belief themes, component beliefs, theme reliabilities, and percentages to
gain among 18- to 25-year-olds (<100 cigarettes/lifetime), from “Real Cost” dataset
(collected in 2012)
Percentage to gain
Theme / beliefs
(%)
Mood Effects (theme α = 0.95; n = 10); (anti-smoking
7.58
response for all items in theme: very unlikely)
15.90
Feel more comfortable in social situations
15.53
Feel better when I am sad
15.09
Feel less bored
14.94
Be able to control my anger
14.89
Have something to do with my hands
14.60
Be able to forget about my problems^
14.58
Feel less cranky^
14.52
Feel content
13.38
Feel relaxed^*
12.77
Enjoy life more^*
3.86
Impact on Sports (theme α = 0.87; n = 4)
Do poorly in sports^
10.77
Have less energy to play sports^
9.12
Lose my breath easily while playing sports^
7.89
Have less endurance while playing sports^
n/a**
4.66
Physical (Cosmetic) Effects (theme α = 0.95; n = 10)
13.05
Develop brittle hair
12.47
Look gross
10.93
Develop uneven skin coloring
9.51
Get wrinkles^*
9.38
Have a smelly home
9.30
Get yellow fingers^*
8.12
Get yellow teeth^
7.66
Get bad breath
7.64
Have smelly hair and clothes^
7.35
Have a bad taste in my mouth
7.80
No Positive Health Effects (theme α = 0.89; n = 4)
10.62
Keep myself from overeating (very unlikely) ^
10.00
Be able to deal with physical pain (very unlikely)^
8.54
Be able to focus^
Have a soothing feeling in my throat (very
3.66
unlikely)^
6.10
Addiction (theme α = 0.95; n = 5)
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8.07
Be controlled by smoking*^
6.28
Eventually need to smoke even more
6.02
Be unable to stop smoking when I want to^
5.88
Become addicted to cigarettes^
4.69
Become addicted to nicotine^
4.55
Costs of Smoking (theme α = 0.90; n = 5)
9.54
Spend more money on doctor and dentist visits^
7.96
Have less spending money^
Spend hundreds of dollars on tobacco products a
7.91
year^
Spend thousands of dollars on tobacco products
7.57
over my lifetime
6.19
Waste money I could have spent on other things^
Notes: ^ indicates selected for message development for Study 2.
* indicates item is also in the Penn Tobacco Center of Regulatory Science Project 1
survey dataset. The desired anti-smoking response for all items was “very likely,” unless
otherwise noted. The desired response for all beliefs within the Mood Effects theme was
“very unlikely.”
**belief item is a new item, and did not appear in either of the previous surveys. Theme
reliability (α) is calculated with the three existing items.
Correlation among themes. A second aim of Study 1 is to identify combinations
of these themes that vary with regard to their correlation, with some being strongly
correlated, others more weakly correlated, while some not significantly correlated. The
relationship among themes will be operationalized as correlation among themes, sets of
beliefs. Judd, Drake, Downing, and Krosnick (1991) note that this practice is common
when assessing the relationship among attitudes, as “the degree of structure between
different attitudes has generally been assessed by examining correlations or covariances
between attitudes on different issues [between subjects].” (p. 201). While this approach
may not be the most precise way of understanding the dynamic nature of attitudes (see
Judd, Drake, Downing, & Krosnick, p. 201), this set of studies is not primarily focused
upon the ways in which attitude structures exist or evolve in long-term memory, but
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instead is interested in the immediate activation of attitude structures and the effect of this
activation on proximally measured behaviorally-relevant outcomes.
Ideally, the correlation among pairs would vary, with some exhibiting strong,
positive correlations, some exhibiting weak, but positive and significant correlations, and
others exhibiting no correlation. We observe just this (the correlation among themes is
presented in Table 3).
Table 3. Correlation matrix for six anti-smoking themes, 18- to 25-year-old non-smokers
(<100 cigarettes/lifetime; from the “Real Cost” dataset)
Theme
1
2
3
4
5
6
1. Mood
1.00
Effects
2. Impact on
0.06 (ns)
1.00
Sports
3. Physical
(Cosmetic)
0.12**
0.82***
1.00
Effects
4. No Positive
0.60*** -0.08 (ns)
0.11**
1.00
Health Effects
5. Addiction
0.01 (ns)
0.76***
0.58*** -0.15***
1.00
6. Costs of
0.13*
0.78***
0.82*** -0.02 (ns) 0.80***
1.00
Smoking
* p < .05 ** p < .01 *** p < .001
Seven pairs demonstrated strong correlations, greater than r = 0.50; the strongest
correlation was observed among the Impact on Sports theme and the Physical (Cosmetic)
Effects theme (r = 0.82, p < .001), as well as the Physical (Cosmetic) Effects theme and
the Costs of Smoking theme. Three pairs demonstrated weak, but positive and significant
correlations, such as that between Mood Effects and Physical (Cosmetic) Effects (r =
0.12, p < .05). Four pairs demonstrate non-significant correlations among pairs, such as
that between Impact on Sports and No Positive Health Effects (r = -0.08, ns). It should be
noted that one of the theme pairs demonstrates a significant, negative correlation
(Addiction and No Positive Health Effects); ideally, more than one theme pair in each
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category of correlation (high, low, no) would help to avoid case-category confounds in
the main experimental study. The mean correlation among all theme pairs is r = 0.36. The
correlations of these themes provide some reassurance that these themes are not merely
measuring the same underlying attitude; the correlation among themes can vary.
Validation with TCORS dataset
It may be of concern to use survey data collected in 2012 to inform a project
about tobacco-related cognitions in 2018-2019 as beliefs and their association with
behavior may have changed over time. In the following section, we use the University of
Pennsylvania Tobacco Center of Regulatory Science (TCORS) Project 1 survey dataset
to demonstrate the stability of belief promise and endorsement over time. Specifically, we
make use of eight beliefs that were asked in nearly identical fashion in both the “Real
Cost” dataset and were included in the TCORS dataset.
TCORS survey data were collected as part of an ongoing, rolling cross-sectional
and panel study through the University of Pennsylvania TCORS through contract with
Social Science Research Solutions (SSRS). The survey was administered to a nationally
representative sample of 13-25 year-olds over landline and cell phones, with about n =
300 completing an initial interview (T1) each month from June 2014 to May 2017
(response rate = 21%). Participants were asked about their attitudes, beliefs, intentions,
and behaviors regarding several tobacco products, including tobacco cigarettes.
Participants were asked to report their agreement (a 4-pt Likert scale from
strongly disagree to strongly agree) with a series of belief items, all with the stem, “If I
smoke every day.” The TCORS survey contains eight beliefs with the same or similar
wording as the “Real Cost” dataset. These eight items are indicated in Table 3 by an
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asterisk (*). Beliefs from the TCORS survey can help assess the degree to which tobacco
cigarette beliefs may have changed in the years since the “Real Cost” dataset data
collection.
Over-time validation. To examine whether endorsement of these eight beliefs is
stable over time since the “Real Cost” dataset data collection, we report the correlation of
belief endorsement among 18- to 25-year-old non-smokers with time (months). Three of
the eight beliefs had a weak, yet significant correlation with time (as measured at the
monthly level). Support for two of these beliefs (“feel relaxed” and “enjoy life more,”
both reverse-coded) declined during the study period (such that respondents were more
likely to agree that smoking would make them “feel relaxed” and “enjoy life more” if
they smoked every day) among 18- to 25-year-old non-smokers (<100
cigarettes/lifetime); the same population was significantly more likely to endorse the
belief “develop cancer” over the time period (see Table 4). The remaining five beliefs
were not significantly correlated with time.
Table 4. Correlation among beliefs and time (months), TCORS survey dataset, 18- to 25year-old non-smokers
Belief
Correlation with time (months; N = 37)
Develop headaches
r = 0.03 (ns)
Develop sexual/fertility problems
r = 0.04 (ns)
Develop cancer
r = 0.03*
Get wrinkles
r = 0.01 (ns)
Get yellow fingers
r = -0.01 (ns)
Be controlled by smoking
r = -0.02 (ns)
Feel relaxed (reverse coded)
r = -0.03*
Enjoy life more (reverse coded)
r = -0.03*
* p < .05 ** p < .01 *** p < .001
However, correlation fails to capture non-linear time trends. The over-time variation in
belief support is displayed in Figure 1, in which the mean monthly belief endorsement for
each of the eight beliefs is graphed over the study period. The means are generated from
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individual belief responses, which can range from 1-4, with 1 reflecting the weakest antismoking response and 4 reflecting the strong anti-smoking response.

Figure 1. Mean belief endorsement by month among 18- to 25-year-old U.S. nonestablished smokers (2014-2017), TCORS survey dataset
As depicted in Figure 1, there are few consistent trends across beliefs over time. The
coefficient of variation for these eight beliefs are all between 20% (“enjoy life more”)
and 28% (“sexual/fertility problems”), suggesting consistent and moderate variation of
the beliefs over the study period. Overall, beliefs have moved fairly minimally over the
three-year TCORS study period.
Percentage to gain validation. Another validation test is to assess whether the
same beliefs show similar promise as measured by the H&W percentage to gain statistic
in both the TCORS and “Real Cost” dataset. We calculated percentage to gain using the
H&W approach using 18- to 25-year-old non-smokers (less than 100 cigarettes smoked in
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their lifetimes) as the target population for both analyses; these statistics are included in
Table 5. As in the “Real Cost” dataset, all of the beliefs had positive percentages to gain,
indicating that each belief would be a promising target for a campaign. Beliefs within the
“Real Cost” dataset demonstrated higher percentages to gain relative to the TCORS
dataset. This may be due to the difference in question stem wording between the surveys,
as the TCORS dataset asks about the beliefs about smoking every day, whereas the “Real
Cost” dataset asks about smoking more generally.
Table 5. Percentage to gain for beliefs included in TCORS and Real Cost, ordered by
percentage to gain in TCORS dataset, among 18- to 25-year-old non-smokers (<100
cigarettes/lifetime)
TCORS: %
TCORS:
Real Cost:
Belief
Real Cost: % to gain
to gain
rank
rank
Sexual/fertility
8.62
9.11
1
7
Headaches
8.01
10.78
2
3
Relaxed
7.22
13.38
3
1
Wrinkles
6.19
9.51
4
4
Enjoy life more
5.53
12.77
5
2
Controlled
5.03
8.07
6
8
Yellow fingers
4.93
9.30
7
5
Cancer
3.85
9.24
8
6
Note. Belief abbreviations refer to beliefs listed in Table 4.
All of the beliefs demonstrated promising percentage to gain across both datasets. Most
beliefs were similarly ranked within the set of eight with regard to their promise; the
correlation among percentage to gain across the datasets is r = 0.27. One notable
exception is that the sexual/fertility belief was most promising among these eight beliefs
in the TCORS dataset but almost the least promising in the “Real Cost” dataset, and the
percentages to gain in the “Real Cost” dataset are greater than the TCORS (when
excluding the sexual/fertility belief, the correlation rises to 0.54). It should be noted that
the intention measure in the Real Cost analyses consisted of multiple items – far more
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individuals reported an answer other than “very unlikely” with this composite measure:
34.25% of 18- to 25-year-old non-smokers were considered to have some intention in the
“Real Cost” dataset compared with 22.44% in the TCORS dataset. This may account for
the differences in magnitude in percentages to gain among the datasets. The percentage to
gain statistic is dependent both upon the proportion of the population who endorses the
anti-smoking belief at the strongest level, as well as the proportion with no intention to
use tobacco cigarettes. In conclusion, there is sufficient evidence to support using the
“Real Cost” dataset to select message themes.
Conclusion
Results from this study guide subsequent studies in several key ways. These six
themes will be used for message design and validation (Studies 2 and 3), which will
subsequently serve as the stimuli for Study 4. In Studies 2 and 3, four specific beliefs are
used from each theme to be developed into messages, as in the Lee et al. (2016) study. In
Studies 2 and 3, comparisons between those exposed to messages about these themes and
those in the no message control condition will serve as validation for the effectiveness of
messages to increase theme endorsement.
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Study 2: Message validation and correlation among beliefs (Dynata)
Overview
In Study 1, we demonstrated how six potential themes can exhibit similar promise
under Hornik and Woolf (1999) criteria, yet crucially these promising themes vary with
regard to their correlation with one another. The core analysis in Study 1 was conducted
using data collected in 2012; additionally, these themes are means of survey belief items,
but they are not messages. Study 2 builds upon this work by serving two functions. The
first is to assess whether messages addressing these themes and their underlying beliefs
lead to stronger belief endorsement relative to those exposed to no messages. The second
is to validate that these beliefs vary with regard to their correlation, and exhibit positive
percentage to gain.
Hypotheses
H1: Exposure to messages about a theme will lead to stronger endorsement of
theme-relevant, targeted beliefs (compared with those in the control condition).
RQ1: What are the percentages to gain for each of the six themes, and what are the
correlations among them?
Method
Study design. A seven condition (six message conditions, each reflecting one of
the six themes determined by Study 1: Mood Effects, Impact on Sports, Physical
(Cosmetic) Effects, No Positive Health Effects, Addiction, and Costs of Smoking; as well
as one no message control condition) experiment was conducted among members of the
Dynata survey panel programmed using the Qualtrics survey platform. For the message
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conditions, participants were given the following instructions, drawing upon those used
in the Lee et al. (2016) study:
On the following pages you will see some reasons that young people have given
for why they decided not to smoke. We are interested in your opinion about how
effective each of these statements would be as part of a new anti-smoking
campaign. Please read each statement carefully. You will then be asked your
opinion about each of these statements.
Participants in the message conditions were exposed to a total of four messages
addressing component beliefs within each theme. After message exposure, participants
answered a series of belief statements (N = 24); these 24 beliefs, identified in Study 1,
served as the basis of all of the messages included in the study. Afterwards, and to keep
with the instructions of the experiment, those in the message conditions were again
presented with the same four messages and asked to rate the argument strength of each.
Those in the no message control condition were asked to report their agreement with the
24 beliefs, and were given the following instructions:
We would like to ask about your beliefs about the consequences of smoking. On
the next few pages, you will see a list of possible results of smoking. For each
result, please rate how unlikely or likely it is.
All participants completed demographic items and were rerouted from Qualtrics back to
the Dynata platform.
Participants. 18- to 25-year-old nonsmokers and those who have smoked less
than 100 cigarettes in their lifetimes (N = 1,169) were recruited from Dynata (formerly
Research Now SSI, formerly Survey Sampling International, or SSI) as part of their
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online panel. Participants completed the survey between January 25 and January 31,
2019. The mean age of the participants was 22.05 years (SD = 2.09). 54.15% were
female, 44.65% were male, 0.68% selected “other” with the option to write in their
gender in a blank box provided (responses included non-binary, genderqueer, and
transgender), and 0.51% preferred not to answer. 18.58% were Hispanic, Latino/a, or of
Spanish origin. 60.10% were White, 17.38% Black or African American, 10.62% Asian;
1.37% American Indian or Alaska Native, 0.51% Native Hawaiian or Other Pacific
Islander; 5.74% other, and 4.28% multiple races. Participants indicated their highest level
of schooling completed: 3.85% reported some high school, no diploma; 25.75% high
school graduate, diploma (including GED), 35.84% some college, no degree; 8.81%
Associate’s degree; 22.50% Bachelor’s degree; 3.25% graduate or professional degree.
Similarly, participants reported the highest level of schooling completed by their parent
or guardian who had the most education: 6.71% some high school, no diploma; 24.24%
high school graduate, diploma (including GED); 18.96% some college no degree; 10.47%
Associate’s degree; 22.81% Bachelor’s degree; 16.82% graduate or professional degree.
Tobacco use. 26.43% of participants had ever smoked a tobacco cigarette, and
5.31% had used a tobacco cigarette in the past 30 days. The average age of first tobacco
cigarette use was 16.84 years (SD = 3.49). 22.19% had ever used an electronic cigarette
(8.83% of the full sample used e-cigarettes in the past 30 days), 10.53% had ever used
cigars (2.57% used cigars in the past 30 days), 10.45% had ever used little cigars or
cigarillos (LCCs; 1.97% used LCCs in the past 30 days), 5.65% had ever used smokeless
tobacco (1.63% had used smokeless tobacco in the past 30 days), 17.99% had ever used
hookah (3.94% had used hookah in the past 30 days), and 12.00% had ever used menthol
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cigarettes (1.54% had used menthol cigarettes in the past 30 days). Across all tobacco
products, 39.26% had ever used any of the products, and 14.11% reported using at least
one of these tobacco products in the past 30 days.
Stimuli. Stimuli used by Lee and colleagues (2016) have been validated to
influence anti-smoking beliefs within an online experimental context. These stimuli are
static, and include a stock image of a young person with several sentences of
accompanying text. Together, the image and text creates a “testimonial” from the
character, who is given a name and age (see Figure 2).

Figure 2. Four Impact on Sports messages, each addressing one component Impact on
Sports belief, with unique spokespeople in each message

Lee et al. (2016) used former smokers as spokespeople for their study given their
credibility for discussing the effects of smoking. For the present studies, all characters
were listed with a name, an age (between 22-24 years), and the smoking status of “quit
37

smoking,” signaling their credibility and knowledge of this behavior. Characters were
given names that were among the top names for those in this age group, Michael,
Christopher, Jessica, and Ashley (U.S. Social Security Administration, n.d.); all four of
these names are among the five most popular names for those born between 1995 and
1997, and therefore would be between 22 and 24 years of age. The image of the character
was associated with the same name and age throughout conditions (e.g., Christopher was
always depicted as the same Caucasian male holding a backpack). The testimonials each
reiterate the targeted belief twice, once as a lead in to a quote and then again as part of a
quote from the character. For instance, the message addressing the wrinkles belief reads
as follows (using the text accompanying the picture of Michael):
Most former smokers agree that smoking made them get wrinkles. Michael started
smoking when he was 15, but recently quit because he also felt this way. Michael
says, “I know that I was getting wrinkles. That’s why I decided to stop smoking
for good.”
Those in the message conditions saw a total of four messages, one message from each of
these characters about one of the beliefs. Characters and beliefs were randomized so that
beliefs could be discussed by any of the four characters. The language for each belief,
i.e., the lead-ins “Many people who smoke…” or “Most people who smoke…” or “A lot
of those who smoke…” was randomized for each belief within a theme set, but did not
vary across conditions (i.e., “Most former smokers… always led in the endurance belief,
but participants could see that belief with any of the four characters). Characters always
appeared just once per participant. Within each theme there was a total of 24 unique
message combinations, presented in a random order.
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Each of the four messages was presented one at a time. Participants could not
advance to the next message or page within the survey until at least five seconds had
elapsed in order to ensure message exposure.
Measures. Immediately following message presentation, and immediately
following a set of control instructions in the no message control condition, all participants
were instructed to report the likelihood of 24 different consequences of smoking, each
reflecting one belief, with four beliefs comprising each theme included in the study, and
each belief addressed in one stimulus. Each belief was worded as “If I smoke, I…” and
was assessed using a 5-point Likert-type scale (very unlikely, unlikely, neither likely nor
unlikely, likely, very likely). Beliefs were presented in a random order (see Table 6 below
for a list of beliefs by theme).
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Table 6. List of beliefs by theme included in Study 2
Theme
Belief
Mood Effects
I will be able to forget about my problems
Mood Effects
I will feel less cranky
Mood Effects
I will feel relaxed
Mood Effects
I will enjoy life more
Impact on Sports
I will do poorly in sports
Impact on Sports
I will have less energy to play sports
Impact on Sports
I will lose my breath easily while playing sports
Impact on Sports
I will have less endurance while playing sports
Physical (Cosmetic) Effects
I will get wrinkles
Physical (Cosmetic) Effects
I will get yellow fingers
Physical (Cosmetic) Effects
I will get yellow teeth
Physical (Cosmetic) Effects
I will have smelly hair and clothes
No Positive Health Effects
I will keep myself from overeating
No Positive Health Effects
I will be able to deal with physical pain
No Positive Health Effects
I will be able to focus
No Positive Health Effects
I will have a soothing feeling in my throat
Addiction
I will be controlled by smoking
Addiction
I will be unable to stop smoking when I want to
Addiction
I will become addicted to cigarettes
Addiction
I will become addicted to nicotine
Costs of Smoking
I will spend more money on doctor and dentist visits
Costs of Smoking
I will have less spending money
I will spend hundreds of dollars on tobacco products
Costs of Smoking
a year
Costs of Smoking
I will waste money I could have spent on other things
Note. All belief items had the stem “If I smoke,” preceding each belief.
Following belief items, those in the message conditions were then shown the
same messages again but with a question about argument strength to keep in accord with
the instructions they had been given earlier about providing feedback for a health
communication campaign. This item was “The statement gives a reason for not smoking
that is important to me” and was assessed on a 5-point Likert-type scale (strongly
disagree, disagree, neither agree nor disagree, agree, strongly agree). Given that
argument strength was not a primary outcome of the study, just one item from the nineitem, validated argument strength scale developed by Zhao, Strasser, Cappella, Lerman,
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and Fishbein (2011) was included in order to facilitate movement through the survey, this
item demonstrated the highest factor loading in reliability and validity studies conducted
by Zhao and colleagues (2011). Those in the control condition had simply been instructed
to report the likelihood of consequences of smoking and then progressed through to the
remainder of the survey.
Lastly, participants reported other tobacco product use (including electronic
cigarettes, menthol cigarettes, and hookah), demographics, and were directed to a
debriefing page. Participants then were re-routed to the Dynata website.
Results
Following random assignment, participants (N = 1169) were placed into the Mood
Effects condition (n = 158, 13.52%), Impact on Sports condition (n = 175, 14.97%),
Physical (Cosmetic) Effects condition (n = 167, 14.29%), No Positive Health Effects
condition (n = 160, 13.69%), Addiction condition (n = 162, 13.86%), Costs of Smoking
condition (n = 170, 14.54%), and the no message control condition (n = 177, 15.14%).
Across conditions, all of these non-smoking participants reported relatively strong antismoking beliefs. Table 7 describes the mean belief endorsement and the theme scale
reliabilities across all conditions.
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Table 7. Mean belief endorsement and theme reliabilities, full sample
Theme α
Theme α
Theme
Belief
Mean (SD)
(full
(control
N
sample)
group only)
Problems
3.95 (1.13)
1169
Cranky
3.75 (1.12)
1168
Mood Effects
0.81
0.78
Relaxed
3.62 (1.19)
1169
Enjoy
4.28 (0.97)
1169
Poorly
4.01 (1.11)
1168
Energy
4.11 (1.03)
1169
Impact on
0.85
0.85
Sports
Lose breath
4.21 (1.05)
1169
Endurance
4.15 (1.07)
1169
Wrinkles
3.91 (1.08)
1169
Physical
Fingers
3.55 (1.18)
1167
(Cosmetic)
0.83
0.82
Teeth
4.31 (0.97)
1168
Effects
Hair
4.37 (1.01)
1168
Overeating
3.59 (1.13)
1169
No Positive
Pain
3.82 (1.17)
1168
Health
0.75
0.74
Focus
3.99 (1.06)
1168
Effects
Soothing
4.00 (1.17)
1169
Control
3.94 (1.16)
1169
Unable
3.55 (1.32)
1169
Addiction
0.81
0.79
Cigarettes
4.15 (1.12)
1169
Nicotine
4.19 (1.11)
1169
Doctor
4.03 (1.10)
1169
Spending
4.16
(1.27)
1169
Costs of
0.79
0.80
Smoking
Hundreds
4.21 (1.17)
1169
Waste
4.46 (0.99)
1168
Note: N’s may be lower than 1,169 if participant did not answer item. n = 177 were in the
control group. Cronbach’s α reflects the internal consistency of belief items within a
theme scale. Belief abbreviations refer to beliefs listed in Table 6.
Theme reliabilities were calculated using Cronbach’s α (Cronbach, 1951).
Reliability was calculated both using belief responses from all participants as well as
separately for those just in the control group, to ensure a calculation of reliability
independent from the experimental manipulation (i.e., it could be that exposure to antismoking messages led to higher consistency among smoking related beliefs, consistent
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with the general framework of this dissertation). Cronbach’s α estimates were relatively
high, ranging from 0.74 to 0.85.
For each theme, we created a composite variable, a mean of theme endorsement,
which reflects the sum of the beliefs answered within each theme divided by the number
of belief items answered within each theme. The average was still calculated if the
participant did not answer all four items, which only occurred several times (across the
24 beliefs, seven beliefs were not answered by one respondent each; the “yellow fingers”
belief item was not answered by two respondents; see the rightmost column of Table 8).
The means and standard deviations of these composite theme variables across all
conditions is provided in Table 8.
Table 8. Summary statistics for themes across all conditions (all N = 1169)
Theme
Mean (SD)
Mood Effects
3.90 (0.88)
Impact on Sports
4.12 (0.89)
Physical (Cosmetic)
4.03 (0.86)
Effects
No Positive Health Effects
3.85 (0.86)
Addiction
3.96 (0.94)
Costs of Smoking
4.21 (0.89)
To test H1, which states that exposure to messages about a theme will lead to
stronger endorsement of theme-relevant (targeted) beliefs compared with those in the
control condition, we conducted independent samples t-tests comparing the mean
targeted theme endorsement between those exposed to messages about each targeted
theme and those in the no message control group. The results of these t-tests are
presented in Table 9.

43

Table 9. T-tests comparing treatment and control group theme-level endorsement

Theme

Mean (SD)
treatment
(targeted theme
condition)

Mean (SD)
no message
control
group

Mean
difference
(Treatment Control)

t (df);
Pr(|T| > |t|)

Effect
size
(Cohen’s
d)

Mood
Effects

4.16 (0.86)

3.91 (0.88)

0.25

2.59 (333);
p < 0.05

0.28

Impact on
Sports

4.20 (0.97)

4.05 (0.96)

0.15

1.42 (350);
p = 0.16

0.15

4.04 (0.93)

4.08 (0.87)

-0.04

-0.38
(342); p =
0.70

-0.04

4.00 (0.83)

3.90 (0.83)

0.10

1.13 (335);
p = 0.26

0.12

Addiction

3.98 (0.96)

3.86 (0.97)

0.12

1.17 (337);
p = 0.24

0.13

Costs of
Smoking

4.26 (0.97)

4.23 (0.89)

0.03

0.33 (345);
p = 0.74

0.04

Physical
(Cosmetic)
Effects
No Positive
Health
Effects

Mood Effects was the only theme that demonstrated the greatest, and only
statistically significant, difference in theme endorsement when comparing those in who
viewed messages about Mood Effects (M = 4.16, SD = 0.86) relative to those who were
in the no message control condition (M = 3.91, SD = 0.88).
Given that just one of the themes demonstrated a difference between those in the
message condition and the control, this message validation was not deemed a success.
While exposure to some sets of messages about themes trended towards statistical
significance in the desired way, one demonstrated opposite effects from the desired
persuasive process (e.g., Physical (Cosmetic) Effects).
Several explanations are possible. The messages may not have been strong
enough to produce a significant difference between those in the message conditions and
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control groups. Additionally, there may be beliefs that are already very strongly endorsed
among those in the no message control condition, thus putting a ceiling effect on any
additional endorsement a message could provide. Lastly, the study could have been
underpowered to detect a significant effect, although there were clearly some beliefs that
were already endorsed at very high levels within the control group, thus producing a
ceiling effect (e.g., Costs of Smoking).
These two possibilities were addressed in changes to the messages and study
design for Study 3. First, in Study 2 participants had forced exposure to each message of
at least five seconds. We changed this amount of time to ten seconds of forced exposure.
While forced exposure of any amount of time limits the generalizability of the results
outside of this experimental context, we wanted to ensure adequate exposure to each
message given its word length.
Second, we changed messages about beliefs that were very strongly endorsed by
those in the no message control condition, replacing messages with available beliefs from
the original Real Cost study, outlined in Study 1. We operationalized strong endorsement
as beliefs that had over 50% of participants within the control condition report the
strongest level of belief endorsement. Given the Hornik and Woolf (1999) criteria of
percentage to move (the proportion of the population not in the strongest anti-smoking
belief category), these beliefs have a very low percentage to move as a majority of the
population of interest endorse them at the strongest level prior to exposure to antismoking messages. A total of four beliefs were replaced: within the Mood Effects theme,
“Enjoy life more” was substituted with “Feel content”; within the Physical (Cosmetic)
Effects theme, “Yellow teeth” was replaced with “Get bad breath” and “Smelly hair and
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clothes” was substituted with “Develop uneven skin coloring”; and within the Costs of
Smoking theme, “Waste money” was replaced with “Spend thousands of dollars on
tobacco products over my lifetime.” RQ1, calculating correlation among themes and
percentage to gain for themes and beliefs, will be addressed when these beliefs are
updated in Study 3.
Lastly, we added a message control group who were exposed to messages about
recycling. These messages followed an identical format to the anti-smoking messages
detailed above. These static messages featured text and images of the same spokespeople
as in the anti-smoking messages, but the written testimonials were crafted to address
specific recycling-relevant beliefs (e.g., recycling prevents pollution). This message
control group allows for comparisons between the effects on anti-smoking belief among
those exposed to anti-smoking messages, recycling messages (which still are persuasive
behavior change messages, but less related to the target behavior of tobacco cigarette
use), and those exposed to no messages at all (no message control group).
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Study 3: Message validation, correlation, and promise among beliefs (Mechanical
Turk)
Overview
Study 3 sought to validate the messages presented in Study 2, with several
amendments including changing four of the targeted beliefs adapted into messages,
requiring a forced exposure to each message of at least ten seconds, as well as the
addition of a message control group. The other main difference was that in target
population; this study was conducted using a Qualtrics survey distributed through
Amazon’s Mechanical Turk service. Given the relative difficulty of obtaining an
adequate number of 18- to 25-year-olds who had smoked less than 100 cigarettes in their
lifetimes on MTurk, we expanded the population for this message validation study to 18
to 29 year olds who had smoked less than 100 cigarettes in their lifetimes, an age group
that has been evaluated in the context of anti-tobacco campaigns (e.g., Hall, Saffer, &
Noar, 2019). Otherwise, the survey was identical to that described in Study 2 with regard
to design, measures, and analyses performed.
Hypothesis and Research Questions
The core hypothesis and research question remain the same for the initial message
validation study (Study 2; using Dynata) as for this message validation study (Study 3;
using Amazon Mechanical Turk). The hypothesis and research questions map on to the
three goals of the study, to 1) determine whether exposure to sets of theme-targeted
messages increased endorsement of the targeted theme, 2) whether theme-related beliefs
vary with regard to their inter-correlation, and 3) demonstrate a positive percentage to
gain. The hypothesis and research questions are as follows:
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H1: Exposure to messages about a theme will lead to stronger endorsement of
theme-relevant, targeted beliefs (compared with those in the control condition).
RQ1: What are the correlations among the six themes?
RQ2: What are the percentages to gain for each of the six themes?
Assuming evidence of the effectiveness of theme-targeted beliefs, as measured by theme
endorsement following message exposure, an additional, post-hoc research question is
offered given spreading activation processes:
RQ3: Does exposure to messages about a theme lead to endorsement of nontargeted themes, and does non-targeted theme endorsement index theme intercorrelation?
Methods
Study design.
Screener study. To ensure that participants were between 18 and 29 years of age,
and had smoked less than 100 tobacco cigarettes in their lifetimes, we had participants
complete a short, paid 20-30 second screening survey, with the promise that if eligible,
participants would be able to complete a subsequent longer survey for additional
compensation. Screeners have often been used to identify members of the target
population without disclosing the population of interest (Sheehan, 2018). Those on
Mechanical Turk who were in the United States, had completed at least 100 HITs
(Human Intelligence Tasks), and had received approval on at least 90% of tasks were
eligible to participate (see more below). To disguise our motivations for conducting the
study, we asked participants to report their age, sunscreen use (always, most of the time,
sometimes, rarely, never), ever cigarette smoking status, whether they had smoked at
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least 100 cigarettes (5 packs) in their lifetimes (if the participant reported ever cigarette
use), and their frequency of 30 minutes or more of walking per week (none, 1-2 times a
week, 3-4 times a week, 5 or more times a week).
Main study. Only those who were deemed eligible from the screener study were
able to proceed with the main study. An eight condition (six message conditions, each
reflecting one of the six themes determined by Study 1: Mood Effects, Impact on Sports,
Physical (Cosmetic) Effects, No Positive Health Effects, Addiction, and Costs of
Smoking; one no message control condition; one message control condition about
recycling, see more below) experiment was conducted using the Qualtrics survey
platform. For the message conditions, participants were given the same instructions as
presented in Study 2; those in the message control condition received the same
instructions, just about a recycling campaign (changes in brackets):
On the following pages you will see some reasons that young people have given
for why they decided not to smoke [decided to recycle]. We are interested in your
opinion about how effective each of these statements would be as part of a new
antismoking [recycling] campaign. Please read each statement carefully. You
will then be asked your opinion about each of these statements.
Participants in the message conditions, including the message control condition about
recycling, were exposed to a total of four messages addressing component beliefs within
each theme. After message exposure, participants reported their agreement with N = 24
belief statements as identified in Study 1 and further refined in Study 2 (see Table 10); as
in Study 2, these belief statements each had been incorporated into a message in one of
the message conditions.

49

Table 10. List of beliefs by theme included in Study 3
Theme
Belief
Mood Effects
I will be able to forget about my problems
Mood Effects
I will feel less cranky
Mood Effects
I will feel relaxed
Mood Effects
I will feel content*
Impact on Sports
I will do poorly in sports
Impact on Sports
I will have less energy to play sports
Impact on Sports
I will lose my breath easily while playing sports
Impact on Sports
I will have less endurance while playing sports
Physical (Cosmetic) Effects I will get wrinkles
Physical (Cosmetic) Effects I will get yellow fingers
Physical (Cosmetic) Effects I will get bad breath*
Physical (Cosmetic) Effects I will develop uneven skin coloring*
No Positive Health Effects
I will keep myself from overeating
No Positive Health Effects
I will be able to deal with physical pain
No Positive Health Effects
I will be able to focus
No Positive Health Effects
I will have a soothing feeling in my throat
Addiction
I will be controlled by smoking
Addiction
I will be unable to stop smoking when I want to
Addiction
I will become addicted to cigarettes
Addiction
I will become addicted to nicotine
Costs of Smoking
I will spend more money on doctor and dentist visits
Costs of Smoking
I will have less spending money
I will spend hundreds of dollars on tobacco products
Costs of Smoking
a year
I will spending thousands of dollars on tobacco
Costs of Smoking
products over my lifetime*
Notes. All belief items had the stem “If I smoke,” preceding each belief. *Indicates the
belief was added in Study 3, and did not previously appear in Study 2.
Those in the six anti-smoking message conditions and the message control group
(recycling) were again presented with the same four messages and participants were
asked to rate the argument strength of each message to keep with the premise of the
study. Those in the no message control condition were immediately asked to report their
agreement with the 24 beliefs. All participants completed demographic items, including
other tobacco product use, and had an attention check.
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Participants. 18- to 29-year-olds living in the United States who had smoked less
than 100 cigarettes in their lifetimes were recruited through Amazon Mechanical Turk
(MTurk). While MTurk samples may differ from the national population with regard to
demographics (MTurk samples have been reported to have higher educational attainment,
be more liberal, and have lower self-esteem than the general population; Berinsky,
Huber, & Lenz, 2012; Goodman, Cryder, & Cheema, 2012), MTurk studies can offer a
comparable quality and more affordable means to conduct social science research online
(see Shank, 2016; Kraemer, Strasser, Lindblom, Niaura, & Mays, 2017; Yank, Agarwal,
Loftus, Asch, & Rehkopf, 2017).
Jeong et al. (2018) compared tobacco-related observational, experimental, and
demographic findings among two samples: a “convenience” sample from Amazon
Mechanical Turk (MTurk) and a probability sample of U.S. adults administered by
phone. The authors report that a large majority of observational and experimental studies
demonstrated similar results; however, the demographic characteristics were fairly
different (e.g., the MTurk sample was younger, more educated, and had a greater
proportion of tobacco users), a finding also reported by Kraemer and colleagues (2017).
MTurk has promise as a cost-effective platform for tobacco control-related research,
particularly when conducting observational or experimental studies.
The present study. All participants first had to meet the minimum standard for
MTurk participant quality adopted by Jeong and colleagues (2018): all had to be located
in the United States, have at least a 90% approval rate for all requesters’ HITs (“Human
Intelligence Tasks”; i.e., the present survey), and must have had at least 100 HITs
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approved. To screen for eligible participants for the message validation survey,
participants completed a brief (~30 second) survey, outlined above.
18- to 29-year-old non-current smokers (those who had not smoked in the prior 30
days and had smoked less than 100 cigarettes in their lifetimes; N = 930) were recruited.
Participants completed the survey between March 1 and March 23, 2019. Participants had
an average age of 24.74 years (SD = 2.97). A majority (56.77%) identified as female,
41.72% were male, 0.86% selected “other” with an optional blank space to self-identify
their gender (responses included non-binary, genderqueer, and transgender), and 0.65%
preferred not to answer. Participants were fairly diverse with regard to race/ethnicity,
with 13.33% reporting Hispanic, Latino/a, or Spanish origin; 69.64% were White, 9.47%
were Black or African American, 12.59% were Asian; 0.86% were American Indian or
Alaska Native, 0.54% were Native Hawaiian or Other Pacific Islander; 2.37% were other,
and 4.52% reported multiple races. 0.54% reported completing some high school (no
diploma) as their highest level of education completed, while 7.31% were high school
graduates with a diploma (including GED), 28.92% had completed some college (no
degree), 9.46% had earned an Associate’s degree, 43.55% had earned a Bachelor’s
degree, and 10.22% had received a graduate or professional degree. Similarly,
participants reported the highest level of schooling completed by their parent or guardian
who had the most education: 3.83% had some high school, no diploma; 14.97% were
high school graduates with a diploma (including GED), 15.85% had completed some
college but did not earn a degree, 11.58% had completed an Associate’s degree, while
31.80% had finished a Bachelor’s degree, and 21.97% graduate or professional degree.

52

Tobacco use. 44.09% of participants had ever smoked a tobacco cigarette, and
just 3.01% had used tobacco cigarettes in the past 30 days. The mean age of first tobacco
cigarette use was 17.17 years (SD = 3.69). Participants reported some trial of tobacco
products: 30.43% had ever used an electronic cigarette (7.20% used e-cigarettes in the
past 30 days), 23.66% had ever used cigars (2.37% used cigars in the past 30 days),
22.26% had ever used little cigars or cigarillos (LCCs; 2.47% used LCCs in the past 30
days), 6.77% had ever used smokeless tobacco (1.61% had used smokeless tobacco in the
past 30 days), 32.19% had ever used hookah (1.61% had used hookah in the past 30
days), and 23.01% had ever used menthol cigarettes (1.50% had used menthol cigarettes
in the past 30 days). Across all products, 58.49% had used any tobacco product at least
once, and 12.69% reported past 30 day use of at least one of the products listed above.
Participants in the MTurk study were older, included slightly fewer men (but were
still majority female), were more White, less Hispanic and Black/African American, were
more educated, and had parents who attained more education relative to those in the
Dynata study (see Table 11).
Table 11. Participant demographics in Studies 2 and 3
Study 2
Study 3
(Dynata)
(MTurk)
(N = 1169)
(N = 930)
Mean (SD) or %
22.05 (2.09)
24.74 (2.97)

Age (years)
Gender
Male
Female
Other
Preferred not to answer
Race/ethnicity
Hispanic, Latino/a, Spanish origin
White
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44.65
54.15
0.68
0.51

41.72
56.77
0.86
0.65

18.58
60.10

13.33
69.64

Black or African American
Asian
American Indian or Alaska Native
Native Hawaiian or Other Pacific Islander
Other
Multiple races
Education
Some high school, no diploma
High school graduate, diploma (including GED)
Some college, no degree
Associate's degree
Bachelor's degree
Graduate or professional degree
Parental education
Some high school, no diploma
High school graduate, diploma (including GED)
Some college, no degree
Associate's degree
Bachelor's degree
Graduate or professional degree
Tobacco use
Ever smoked tobacco cigarette (past 30 day
use)
Age of first tobacco cigarette (years)
Ever e-cigarette use (past 30 day use)
Ever cigar use (past 30 day use)
Ever little cigar or cigarillo use (past 30 day
use)
Ever smokeless tobacco use (past 30 day use)
Ever hookah use (past 30 day use)
Ever menthol use (past 30 day use)
Ever tobacco product use (past 30 day use)

17.38
10.62
1.37
0.51
5.74
4.28

9.47
12.59
0.86
0.54
2.37
4.52

3.85
25.75
35.84
8.81
22.50
3.25

0.54
7.31
28.92
9.46
43.55
10.22

6.71
24.24
18.96
10.47
22.81
16.82

3.83
14.97
15.85
11.58
31.80
21.97

26.43 (5.31)
16.84 (3.49)
22.19 (8.83)
10.53 (2.57)

44.09 (3.01)
17.17 (3.69)
30.43 (7.20)
23.66 (2.37)

10.45 (1.97)
5.65 (1.63)
17.99 (3.94)
12.00 (1.54)
39.26 (14.11)

22.26 (2.47)
6.77 (1.61)
32.19 (1.61)
23.01 (1.50)
58.49 (12.69)

With regard to tobacco use, those in the MTurk study tended to have used tobacco
products ever and in the past 30 days at the same prevalence or in somewhat greater
numbers than did those in the Dynata study (likely a product of older participants in the
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MTurk study). For instance, while 58.49% of those in the MTurk study had ever used any
tobacco product, 39.26% of those in the Dynata study had ever used any tobacco product.
Message control group
The message validation elaborated in Study 2 included six message conditions
and one no message control condition. A message control group was added to this design
in Study 3 to assess spreading activation processes: it may be possible that exposure to
any persuasive health behavior change message, including those about recycling, would
activate related beliefs, including those potentially about smoking.
For the subsequent studies, we draw upon this notion to examine the effect of a
persuasive message not about smoking behavior, but instead about recycling, on the
outcomes of interest, endorsement of anti-smoking themes. The message control group
followed a similar format to the anti-smoking messages, included four characters, who
are listed with a name and age; these are the same names, ages, and pictures as the
smoking messages. Each message has a brief testimonial from the character, with
component messages addressing four beliefs: “recycling prevents pollution,” “recycling
helps protect the environment,” “recycling saves energy,” and “recycling is easy to do.”
(see Figure 3 for example recycling messages). As in the anti-smoking message
conditions, participants saw a total of four messages, presented in random order, and had
to view each message for at least ten seconds in order to proceed.
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Figure 3. Message control group message examples, depicting four pro-recycling beliefs
(recycling can help prevent pollution, protect the environment, save energy, and is easy to
do)

Results
The four component beliefs were averaged into a scale (see theme scale
reliabilities in Table 12, below). Summary statistics for themes across all conditions for
the full sample of 18- to 29-year-olds (N = 930) can be found in Table 12. Across
conditions, the strongest support was for the Costs of Smoking theme (M = 4.53; SD =
0.59), while the weakest support was for Mood Effects (M = 3.77; SD = 0.87); summary
statistics for all six themes can be found in Table 12.
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Table 12. Theme means, standard deviations, and reliabilities across all conditions, full
sample (N = 930)
Theme
Mean (SD)
Alpha (α)
Mood Effects
3.77 (0.87)
0.82
Impact on Sports
4.33 (0.63)
0.82
Physical (Cosmetic) Effects
4.08 (0.64)
0.71
No Positive Health Effects
3.86 (0.75)
0.70
Addiction
4.24 (0.70)
0.76
Costs of Smoking
4.53 (0.59)
0.71
Notes. Theme items were averaged from component beliefs, which were each assessed on
a 5-pt scale (5 = strongest anti-smoking response; Mood Effects & No Positive Health
Effects reverse-coded)
A more detailed look at the belief endorsement across the entire sample can be
found in Table 13.
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Table 13. Belief means, standard deviations, and reliabilities, full sample (unless
otherwise indicated)
Theme α
(no
Theme
message
Theme
Belief
Mean (SD)
α (full
N
control
sample)
group
only)
3.94
(1.05)
930
Problems
3.59 (1.11)
930
Cranky
Mood
0.82
0.82
Effects
3.20 (1.18)
930
Relaxed
3.73 (1.13)
930
Content
4.07 (0.88)
930
Poorly
4.05 (0.94)
930
Impact on Energy
0.82
0.80
Sports
4.34 (0.80)
930
Lose breath
4.28 (0.87)
930
Endurance
4.05 (0.91)
930
Wrinkles
Physical
3.61 (1.09)
930
Yellow fingers
(Cosmetic)
0.71
0.71
4.53 (0.74)
930
Bad breath
Effects
3.63 (0.96)
930
Skin discoloring
3.43 (1.08)
930
Overeating
No
3.63 (1.11)
930
Pain
Positive
0.70
0.67
Health
3.70 (1.00)
930
Focus
Effects
4.17 (1.00)
930
Soothing
4.00 (0.97)
930
Control
3.74 (1.23)
930
Unable to stop
Addiction
0.76
0.80
4.31 (0.92)
930
Cigarettes
4.42 (0.79)
930
Nicotine
4.20 (0.91)
930
Doctor
4.44 (0.98)
930
Costs of Spending money
0.71
0.74
Smoking Hundreds/year
4.46 (0.95)
930
4.43 (0.95)
930
Thousands/lifetime

In order to compare the effects of messages on theme endorsement, we conducted
independent samples t-tests to assess the differences between those in the theme-targeted
condition, the message control condition, and the no message control condition. These
results are presented in Table 14.
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Table 14. Means (SD) and t-tests comparing difference between targeted theme, recycling
control, and no message control groups
Theme
Mood Effects

Mean (SD) message
condition

Mean (SD)
message
(recycling)
control

Mean (SD) no
message control

3.96 (0.81)a

3.84 (0.84)a

3.62 (0.90)b

Impact on Sports
4.48 (0.59)a
4.33 (0.63)b
4.18 (0.69)b
Physical (Cosmetic)
4.19 (0.65)a
4.08 (0.58)a
3.96 (0.68)b
Effects
No Positive Health
4.18 (0.72)a
3.90 (0.74)b
3.73 (0.75)b
Effects
Addiction
4.30 (0.82)ab
4.33 (0.65)a
4.12 (0.78)b
Costs of Smoking
4.62 (0.48)a
4.55 (0.59)a
4.38 (0.71)b
Notes. Values that do not share the same superscript letter within each row are
significantly different from each other (p < .05). Number of participants in each condition
are as follows: Mood Effects (n = 111); Impact on Sports (n = 129); Physical (Cosmetic)
Effects (n = 109); No Positive Health Effects (n = 107); Addiction (n = 95); Costs of
Smoking (n = 137); message (recycling) control (n = 127); no message control (n = 115).
All but one theme (Addiction) demonstrated a significant difference in theme
endorsement among between those who were exposed to particular themes and those in
the no message control condition. For the remaining five themes (Mood Effects, Impact
on Sports, Physical (Cosmetic) Effects, No Positive Health Effects, and Costs of
Smoking), those who were in the theme message condition demonstrated stronger
endorsement of the targeted anti-smoking themes relative to those in both control
conditions. Therefore, H1, hypothesizing that exposure to sets of messages about a theme
would lead to greater endorsement of that targeted theme was supported for five of the
six themes, with the exception of the Addiction theme.
Those exposed to targeted theme messages about five of the six themes (all but
Addiction) demonstrated a statistically significant difference in endorsement of that
targeted theme compared with those in the no message control group. This indicates that
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exposure to sets of messages about the targeted theme was largely effective in promoting
endorsement of these themes. For four of the six themes, there was not a significant
difference, however, between those exposed to sets of messages about an anti-smoking
theme and those exposed to recycling messages in the message control condition.
However, there was a significant difference between the control conditions for three of
the six themes, suggesting that exposure to messages about recycling had an effect on
anti-smoking themes relative to those who saw no messages at all.
Given that exposure to a set of messages about the Addiction theme was not
significantly different from the no message control, Addiction was not included as one of
the four themes for inclusion in the subsequent studies. The remaining five themes
demonstrated significantly higher targeted theme endorsement when compared with those
in the no message control condition, satisfying this criterion for theme selection.1
A second criteria, as articulated in RQ1, for choosing themes was that they
exhibited variation in inter-correlation. The correlations among themes among those in
the no message control group are depicted in Table 15; given that spreading activation
processes likely activated anti-smoking beliefs after exposure to recycling measures, the
no message control matrix gives an uncontaminated insight into the relationship among
beliefs as existing in the target population.

1

One concern may be that older members of the sample are driving results. In order to assess whether the
results hold among those in the population of interest for the subsequent study, sensitivity analyses were
conducted only among the 18- to 25-year-olds within the sample to ensure that similar results are found,
even with a smaller sample size. One way analysis of variance tests were conducted to examine whether
theme support was different for those aged 18 to 25 years versus those aged 26 to 29 years. 57.53% (n =
535) were between 18 and 25 years old, while 42.47% (n = 395) were between 26 and 29 years old. Neither
the main effect of age group nor the interaction between message condition and age group on theme
endorsement was significant for any of the six themes.
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Table 15. Correlation matrix: themes, no message control condition only (n = 115)
1
2
3
4
5
6
1. Mood
1.00
Effects
2. Impact on
0.27***
1.00
Sports
3. Physical
(Cosmetic)
0.32***
0.61***
1.00
Effects
4. No Positive
0.66***
0.12 (ns) 0.14 (ns)
1.00
Health Effects
5. Addiction
0.10 (ns)
0.43*** 0.38*** 0.06 (ns)
1.00
6. Costs of
0.15 (ns)
0.65*** 0.42*** 0.17 (ns) 0.59***
1.00
Smoking
* p < .05; ** p < .01; *** p < .001
The correlations described in Table 15 vary widely in correlation (from r = 0.06 to 0.66).
Of the 15 pairings of the six themes, six pairs are not significantly different from zero,
while an additional six pairs are between r = 0.27 and 0.59, and three pairs demonstrate
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an inter-correlation greater than r = 0.60. The amount of variation in correlation is crucial
to avoid case-category confound in the main experimental study.2
A third criterion (RQ2) for selecting four themes for the subsequent study is that
the themes and beliefs demonstrate promise under the Hornik and Woolf (1999) criteria.
Percentage to gain estimates for each of the themes and four component beliefs can be
found in Table 16.

2

It should be noted that those in the message control (recycling) condition demonstrated fairly similar
correlations among the themes, except the correlations among three (Impact on Sports, Physical (Cosmetic)
Effects, and Addiction) of the No Positive Health Effects pairings increased.
Correlation matrix: themes, message control (recycling) condition only.

1

2

3

4

5

6

1. Mood
1.00
Effects
2. Impact on
0.29***
1.00
Sports
3. Physical
(Cosmetic)
0.40***
0.52***
1.00
Effects
4. No
Positive
0.59***
0.31***
0.27**
1.00
Health
Effects
5. Addiction
0.10 (ns)
0.46***
0.39***
0.13 (ns)
1.00
6. Costs of
0.20 (ns)
0.56***
0.42***
0.31***
0.59***
1.00
Smoking
* p < .05; ** p < .01; *** p < .001
Looking across the two control groups, while many of the correlations are similar with regard to the
direction and magnitude of the Pearson correlation coefficient (r) between themes, those in the recycling
condition demonstrated more significantly (positively) correlated pairs, indicating that spreading activation
processes may be at work.
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Table 16. No message control condition: % to gain
Theme

Belief

Forget about problems
Less cranky
Mood
Feel relaxed
Feel content
Poorly in sports
Less energy
Impact on Sports
Lose my breath easily
Less endurance
Wrinkles
Yellow fingers
Physical (Cosmetic)
Effects
Bad breath
Skin coloring
Overeating
Pain
No Positive Health
Effects
Focus
Soothing
Control
Unable to stop
Addiction
Become addicted to cigs
Become addicted to nicotine
Spend money on
doctor/dentist
Less spending money
Costs of Smoking
Spend hundreds/year
Spend thousands/lifetime
Note. Abbreviations from beliefs listed in Table 10.

% to gain
(belief)
9.89%
11.47%
24.89%
15.17%
7.39%
8.82%
8.82%
10.98%
17.88%
-4.28%
8.62%
9.61%
21.60%
5.25%
11.47%
6.48%
6.44%
6.84%
8.58%
9.27%

% to gain
(theme)
19.21%

6.62%

10.86%

3.11%

4.58%

7.60%
4.50%
6.22%
8.62%

2.82%

All but one of the beliefs (yellow fingers) show promise under the Hornik and
Woolf (1999) criteria, as each of the percentage to gains are positive, reflecting a
potential for positive behavior change if messages were developed to perfectly and
persuasively address these beliefs. The yellow fingers belief as well as some of the more
extreme (high and low) percentages to gain are likely due to the small number (n = 43) of
participants in the intender population within the no message control condition. The
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percentage to gain statistics are listed for both control conditions below; the percentages
to gain calculations therefore draw upon more participants (small sample size can be an
especially great problem in as intenders are typically less likely to hold the strongest antismoking belief). There appears to be some consistency in promise across and within
themes between these two groups.
Table 17. Combined control conditions; % to gain
Theme

Belief

Forget about problems
Less cranky
Mood Effects
Feel relaxed
Feel content
Poorly in sports
Less energy
Impact on Sports
Lose my breath easily
Less endurance
Wrinkles
Physical
Yellow fingers
(Cosmetic)
Bad breath
Effects
Skin coloring
Overeating
Pain
No Positive
Health Effects
Focus
Soothing
Control
Unable to stop
Addiction
Become addicted to cigs
Become addicted to nicotine
Spend $ on doctor/dentist
Less spending money
Costs of Smoking
Spend hundreds/year
Spend thousands/lifetime

% to gain
(belief)
16.56%
19.70%
24.50%
16.36%
11.63%
13.91%
9.75%
9.70%
13.11%
8.59%
7.88%
10.28%
16.76%
12.83%
14.62%
11.36%
10.59%
7.95%
8.19%
7.03%
10.28%
5.45%
5.90%
6.13%

% to gain
(theme)
20.31%

7.99%

12.29%

11.95%

3.72%

3.60%

Within the more conservative no message control group and the combined control
groups, the Mood Effects theme demonstrated the highest percentage to gain, while the
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Costs of Smoking demonstrated the lowest percentage to gain (likely because of high
endorsement of the beliefs within the population; there is little room to move).
It is critical that these themes exhibit percentage to gain, as this reflects formative
researchers’ current method to identify promising targets for a campaign. As such, these
results would be potential avenues for campaign development, and serve as the basis of
the subsequent experiment.
Theme selection
Several criteria for theme selection were outlined; exposure to sets of messages
about themes had to demonstrate 1) significantly greater targeted theme endorsement, 2)
positive percentage to gain, and 3) variation of theme inter-correlation. As a result, the
Addiction and Costs of Smoking themes were not included in the main experiment
described in Study 4. The four selected themes are: Mood Effects, Impact on Sports,
Physical (Cosmetic) Effects, and No Positive Health Effects.
Post-hoc spreading activation analysis
RQ3 inquires whether exposure to messages about a theme will lead to stronger
endorsement of highly correlated non-targeted beliefs. For instance, do those exposed to
messages about the Impact on Sports theme demonstrate stronger endorsement of the
Physical (Cosmetic) Effects theme because these themes are correlated at a high level r =
0.61, compared with endorsement of the Physical (Cosmetic) Effects theme among those
who are exposed to the No Positive Health Effects theme (the correlation among these
themes is r = 0.14)? Or does exposure to any anti-tobacco message lead to greater
endorsement of anti-smoking themes, even those that are not directly addressed by the
message, regardless of the correlation among themes?
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In order to assess the extent of spreading activation, we compared the magnitude
of the effect of exposure to a theme on non-targeted theme endorsement relative to that of
the no message control group using independent samples t-tests, calculating the effect
sizes (Cohen’s d) as well. Next, we compared these effect sizes with the correlation
among these themes, using the correlations presented in Table 15 above, from members
of the no message control group.
We also examined the effects of exposure to the recycling messages on antismoking themes. Given that this is a post-hoc analysis and the original intention of the
study was to assess anti-smoking beliefs, we did not collect beliefs about recycling, so the
correlation among anti-smoking and recycling beliefs was unmeasured in this study. The
results for the anti-smoking and recycling spreading activation focusing on intentions to
smoke only, asked of all respondents, are presented separately.
Anti-smoking conditions. Table 18 demonstrates the means and standard
deviations for theme endorsement of exposure to anti-smoking messages on non-targeted
anti-smoking themes. The targeted theme reflects the theme about which participants saw
messages; the focus (non-targeted) theme reflects the outcome measure of interest.
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Table 18. Means and standard deviations for non-targeted theme outcomes, with theme pair correlations

Targeted
theme

Focus
(nontargeted)
theme

Mean (SD)
focus
theme (no
message
control
group)

Sports
Cosmetic
Mood
No Pos Health
3.62 (0.91)
Effects
Addiction
Cost
Mood
Cosmetic
Impact on
No Pos Health
4.18 (0.69)
Sports
Addiction
Cost
Mood
Sports
Physical
No Pos Health (Cosmetic) 3.96 (0.68)
Effects
Addiction
Cost
Mood
No
3.73 (0.75)
Positive
Sports

Mean (SD)
focus theme
after exposure
to targeted
theme

3.77 (0.91)
3.79 (0.85)
3.75 (0.85)
3.73 (0.91)
3.72 (0.86)
4.30 (0.63)
4.33 (0.60)
4.33 (0.64)
4.36 (0.65)
4.34 (0.60)
4.07 (0.64)
4.03 (0.63)
4.10 (0.69)
4.02 (0.66)
4.16 (0.59)
3.91 (0.71)
3.82 (0.75)

Mean (SD)
focus
theme
when it
was
targeted

3.96 (0.81)

4.48 (0.59)

4.19 (0.65)

4.18 (0.72)
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Correlation
(focus/nontargeted &
targeted
theme)

Effect size
on focus
theme
(targeted
theme vs.
no message
control;
Cohen's d)

0.27
0.32
0.66
0.10
0.15
0.27
0.61
0.12
0.43
0.65
0.32
0.61
0.14
0.38
0.42
0.66
0.12

0.17
0.20
0.15
0.13
0.11
0.17
0.22
0.22
0.26
0.24
0.18
0.12
0.20
0.10
0.31
0.24
0.11

Effect size
on focus
theme
(focus
theme
targeted vs.
no message
control;
Cohen's d)

0.40

0.47

0.34

0.61

Health
Cosmetic
3.81 (0.73)
0.14
0.10
Effects
Addiction
3.84 (0.8)
0.06
0.14
Cost
3.75 (0.76)
0.17
0.02
Mood
4.23 (0.72)
0.10
0.14
Sports
4.21 (0.77)
0.43
0.11
Cosmetic
Addiction 4.12 (0.78)
4.21 (0.67)
4.30 (0.82)
0.38
0.12
0.23
No Pos Health
4.33 (0.54)
0.06
0.32
Cost
4.26 (0.66)
0.59
0.20
Mood
4.55 (0.51)
0.15
0.26
Sports
4.51 (0.63)
0.65
0.18
Costs of
Cosmetic
4.38 (0.71)
4.58 (0.46)
4.62 (0.48)
0.42
0.32
0.39
Smoking
No Pos Health
4.53 (0.65)
0.17
0.21
Addiction
4.49 (0.64)
0.59
0.16
Notes. The first row of the table describes Mood Effects theme endorsement among those who were exposed to Impact on Sports
messages. The mean Mood Effects theme endorsement among those in the no message control group was 3.62; the mean Mood
Effects theme endorsement was 3.77 among those exposed to Impact on Sports messages. Those exposed to Mood Effects messages
had a mean Mood Effects theme endorsement of 3.96. Among those in the no message control condition, the correlation between
Mood Effects and Impact on Sports theme endorsement was r = 0.27. The effect on Mood Effects of exposure to Impact on Sports
messages relative to those in the no message control condition is calculated as follows: Cohen’s d = (3.77 – 3.62)/√((0.912 + 0.912)/2)
= 0.16. The effect on Mood Effects of exposure to Mood Effects messages relative to those in the no message control condition is
calculated as follows: Cohen’s d = (3.96 – 3.62)/√((0.912 + 0.812)/2) = 0.40. Estimates in these calculations differ from those
presented in the table due to rounding. Number of participants in each condition are as follows: Mood Effects (n = 111); Impact on
Sports (n = 129); Physical (Cosmetic) Effects (n = 109); No Positive Health Effects (n = 107); Addiction (n = 95); Costs of Smoking
(n = 137); no message control (n = 115).
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For instance, in the first row in the table, those who saw messages about Impact
on Sports (targeted theme) demonstrated increased endorsement of the Mood Effects
theme. The effect of focus (non-targeted) message exposure on targeted theme
endorsement was higher than the levels of endorsement among those who saw no
messages within the no message control group, and less than those who saw messages
about these focus, non-targeted themes. This was true for 29 of the 30 theme
combinations, all of which demonstrated this same order. Effects on themes were largest
when that theme was the explicit target of messages; when the messages were about
smoking but not matched to the theme, the resulting means on the focus theme were
smaller, but they were still larger than when respondents were in the no message control
condition. Overall, these data suggest some spreading activation processes, as exposure to
messages about targeted themes affected non-targeted, but related anti-smoking themes.
The correlation among themes (among those in the no message control condition)
and the effect sizes of targeted theme exposure on non-targeted theme endorsement were
positively but not significantly correlated at r = 0.16 (p = 0.40), see Figure 4.
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Effect size (non-targeted message theme vs. no
message control on targeted theme)

0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00
0.00

0.10

0.20

0.30
0.40
Correlation

0.50

0.60

0.70

Figure 4. Correlation of theme pair correlation and effect size (non-targeted theme
endorsement)
This modest correlation, while not statistically significant, suggests it might be that as the
correlation, or the relatedness, of a pair of themes increases, so does the ability of sets of
messages about one theme within the pair to influence endorsement of the other, nontargeted theme. This study does not have sufficient evidence to say whether correlation
predicts the amount of spreading activation, but it does seem like a promising avenue to
explore in future research, and is consistent with spreading activation processes.
Recycling condition. For half of the themes, those in the message control
condition, exposed to messages about recycling, demonstrated significantly stronger antismoking theme endorsement relative to those in the no message control group (Mood
Effects, Addiction, Costs of Smoking), suggesting spreading activation following
message exposure about a less related topic (see Table 14). The effect sizes of the
relationship of exposure to the recycling messages compared with those in the no
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message control group are all between d = 0.20 and d = 0.30 (Mood: d = 0.26; Impact on
Sports: d = 0.22; Physical (Cosmetic) Effects: d = 0.20; No Positive Health Effects: d =
0.23; Addiction: d = 0.29; Costs of Smoking: d = 0.26). While just Mood Effects,
Addiction, and Costs of Smoking were statistically significant, the other three themes
trended in this direction.
Conclusions: spreading activation. There was evidence of spreading activation:
for most themes, non-targeted theme endorsement was not statistically different when
comparing those who saw messages explicitly targeting those non-targeted themes with
those who saw messages about any other anti-smoking theme, as well as those exposed to
messages about recycling. In other words, the effects on most themes were not
statistically different when comparing those exposed to messages about that same antismoking theme, a different anti-smoking theme, or a series of messages about recycling.
RQ3 asks “Does exposure to messages about a theme lead to endorsement of nontargeted themes, and does non-targeted theme endorsement index theme intercorrelation?” The findings here suggest a more generalized effect: those exposed to
targeted messages demonstrated theme endorsement of that same, targeted theme that
was not significantly different than endorsement of this theme among those exposed to
messages about other anti-tobacco themes and even those about recycling. This effect
occurred regardless of the correlation of themes – it was a strong effect, even occurring
among members of the recycling message control condition. This finding is consistent
with prior research (e.g., Cialdini, Reno, & Kallgren, 1990; Lee et al., 2016), which has
shown that persuasive messages about one topic can have influence on less related topics,
with this influence potentially indexed by relatedness.
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Conclusion
The primary goal of Study 3 was to identify four themes to include as message
stimuli for the subsequent study that demonstrated a significant and positive difference in
endorsement of the targeted theme (relative to the no message control group), that varied
with regard to their inter-correlation, and were deemed promising by the percentage to
gain metric from Hornik and Woolf (1999). Based on these criteria, the themes of Mood
Effects, Impact on Sports, Physical (Cosmetic) Effects, and No Positive Health Effects
were selected for inclusion as the themes for Study 4. Among these four themes, two of
these pairings (Mood Effects & No Positive Health Effects; Impact on Sports & Physical
(Cosmetic) Effects) demonstrated very high and positive correlations (r > 0.60), two pairs
demonstrated moderate (0.25 < r < 0.35) and statistically significant correlations (Mood
Effects & Impact on Sports; Mood Effects & Physical (Cosmetic) Effects), and two pairs
demonstrated correlations that did not differ significantly from zero (0.12 < r < 0.14;
Impact on Sports & No Positive Health Effects; Physical (Cosmetic) Effects & No
Positive Health Effects).
Evidence from the post-hoc spreading activation analysis suggests that exposure
to messages about anti-smoking messages addressing specific themes influenced not just
that theme but other, related themes. This effect may be greater in magnitude when the
themes are more strongly correlated.
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Study 4: Comparing the effect of exposure to one promising theme, two promising
themes, and control groups
Study 3 provided evidence in support of using the specific messages developed in
Study 2 and refined in Study 3. These messages address four anti-smoking themes (Mood
Effects, Impact on Sports, Physical (Cosmetic) Effects, and No Positive Health Effects)
consisting of a total of sixteen component beliefs. In Study 3, those exposed to a set of
theme-relevant messages demonstrated a significant difference in targeted theme
endorsement relative to those in the no message control condition. Additionally, results
from Study 3 indicate that themes varied with regard to their correlation, and were
addressing beliefs that would be deemed promising by the Hornik and Woolf approach.
While important in assessing whether these messages activated specific antismoking beliefs in memory, the previous studies do not assess whether exposure to these
messages leads to stronger intention not to smoke. Nor do the previous studies test
competing approaches to behavior change within a context of a communication
campaign: whether messages should center around one topic or two, and whether the
relatedness among topics makes a difference with regard to the outcome of interest:
intention not to smoke tobacco cigarettes. Analyses in the present study are presented
both among the entire population, as well as among the subgroup of participants who
passed an attention check.
Mass mediated communication campaigns often have limited resources.
Developing, testing, and disseminating multiple media messages may require a
significant amount of effort, time, and funds. The present study examines the
effectiveness of focusing campaign messages around one promising campaign theme or
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two promising campaign themes, investigating the differences in behavioral intention
among those exposed to messages about one theme, two themes, and those exposed to no
campaign messages at all.
One versus two themes
Focusing on just one theme rather than dividing exposures among two themes
may be more beneficial as this allows for repeated exposure to the message of the
overarching theme (Hornik, 2002). Exposure to messages can lead to effects in a
multitude of ways, including learning, priming existing knowledge, or by communicating
meta-messages (Hornik, 2002). In the priming process, repetitions of a message about a
particular belief increases the likelihood that the belief will influence later behavior.
Sufficient and over-time exposure to campaign messages may be most relevant to
campaign success, insofar as exposure is necessary for campaign effects (Hornik, 2002).
While over-time exposure is difficult to simulate under experimental conditions, the Lee
et al. (2016) paradigm allows for repeated exposure to messages targeting beliefs
underlying a central theme without the potential wear out from repeated exposure to the
same message. Therefore, it may be that repeated exposure to any one theme (assuming
that all themes are fairly similar with regard to their promise, or potential for campaign
impact) would have a stronger effect than fewer exposures to multiple themes.
However, two themes may exert a stronger influence on intention not to smoke as
these themes could activate a greater number of nodes (here, anti-smoking beliefs or
themes) in individuals’ associative networks in memory (Anderson, 1983; Judd, Drake,
Downing, & Krosnick, 1991). Thus, it is not the strength of the initial prime but also the
breadth within the associative network leading to an effect on behavioral intention. For
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the purposes of this study, it is assumed that anti-smoking beliefs are reflected as nodes in
memory, and are distinct, yet related to different nodes. Therefore, activating two nodes,
even if closely related to one another, will active related nodes (beliefs) and sets of nodes
(themes) in different ways. Also, as noted previously, exposure to each of the two themes
may reach individuals with different openness to particular messages (von Haeften et al.,
2001). If one message theme fails to resonate with a particular subgroup or individual, the
campaign can still exert positive effects via a message about a different theme.
Two correlated versus uncorrelated themes
The current approach to selecting message themes for health communication
campaigns does not explicitly take into consideration how to choose sets of themes. This
is particularly relevant to the challenges faced by campaign planners as past formative
research efforts using the Hornik and Woolf approach for health communication
campaigns have indicated that many themes can be promising (e.g., Parvanta, Gibson,
Forquer, et al., 2013; Brennan et al., 2017; Sangalang et al., 2016). Choosing among
promising themes may prove challenging for campaign planners, particularly when
needing to choose more than one theme for a campaign at a given time. When presented
with a number of promising beliefs, can taking into account the relationship among
beliefs help campaign planners design more effective campaigns?
There is reason to suggest that choosing themes that are more, rather than less,
correlated might lead to greater behavior change from a persuasive communication
campaign. Given that beliefs are represented in memory as nodes within an associative
network, coherence and consistency among strongly related beliefs may be required for
behavior change. As Fishbein et al. (2001) note, “Given the inherent drive for coherence,
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it follows that change in any one belief may also require changes in coherent connected
beliefs in order to maintain a state of equilibrium” (p. 233). Due to the lack of previous
research in this domain, we pose the following hypothesis and research questions.
Hypotheses and research questions
H1: Those exposed to anti-smoking messages will report greater intention not to
smoke than will those in the no message control condition.
RQ1: Do sets of messages about one theme or two themes lead to greater effects
on intention not to smoke tobacco cigarettes?
RQ2: Do sets of messages about correlated or uncorrelated pairs of themes lead to
greater effects on intention not to smoke tobacco cigarettes?
We pose additional research questions, replicating and extending the post-hoc analyses
presented in Study 3:
RQ3A: Does exposure to messages about a theme or themes lead to endorsement
of targeted themes?
RQ3B: Does the presence of one or two themes or highly or uncorrelated theme
pairs influence targeted theme endorsement?
RQ4A: Does exposure to messages about a theme or themes lead to endorsement
of non-targeted themes?
RQ4B: Does the presence of one or two themes or highly or uncorrelated theme
pairs influence non-targeted theme endorsement?
Method
Study design. A twelve condition (four one-theme conditions [Mood Effects,
Impact on Sports, Physical (Cosmetic) Effects, No Positive Health Effects], six two-
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theme conditions [reflecting every two theme combination of the four themes listed], a
message control [recycling], and a no message control) experiment was conducted with
members of the Dynata panel on an instrument programmed on the Qualtrics platform.
After screening for eligibility (eligible participants had to be between 18 and 25 years of
age, had to have smoked less than 100 cigarettes in their lifetimes, and could not have
participated in the experiment described in Study 2), participants were randomly assigned
to one of the twelve conditions outlined above. Given the research questions of interest
and need for power for comparisons within the two theme condition, participants were
randomly assigned to condition, but participants were 50% more likely to be assigned to
a two theme condition or control condition, with a 6.25% chance of being assigned to one
of the one theme conditions, and a 9.375% chance of being assigned to one of the two
theme or control conditions. The number of participants by condition is available in Table
19.
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Table 19. Study 4 participants by condition type/condition
Condition types
Condition
n
% of full sample
Mood Effects
180
5.57%
Impact on Sports
196
6.06%
One theme
Physical (Cosmetic)
207
6.40%
conditions
Effects
No Positive Health
194
6.00%
Effects
Mood Effects & No
331
10.24%
Positive Health Effects
Impact on Sports &
Physical (Cosmetic)
319
9.86%
Effects
Mood Effects & No
Physical (Cosmetic)
297
9.18%
Two theme
Effects
conditions
Mood Effects & Impact
292
9.03%
on Sports
Impact on Sports & No
303
9.37%
Positive Health Effects
Physical (Cosmetic)
Effects & No Positive
295
9.12%
Health Effects
Message control condition (recycling)
288
8.91%
No message control condition
332
10.27%
Notes. Unequal randomization to condition was used to assign participants to condition
(2:3), given the central analyses in the study. Participants were 50% more likely to be in
any of the two theme or control conditions.
As in Study 3, participants in the message conditions (the anti-smoking and recycling
messages) were given the following instructions, tailored to whether or not they were in
one of the ten anti-smoking or the one recycling message condition:
On the following pages you will see some reasons that young people have given
for why they decided not to smoke [decided to recycle]. We are interested in your
opinion about how effective each of these statements would be as part of a new
antismoking [recycling] campaign. Please read each statement carefully. You
will then be asked your opinion about each of these statements.
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Participants were then exposed to four static messages, as described in Study 3, and were
required to view each individually for at least ten seconds before being able to proceed.
All messages were presented in random order, including within the two theme conditions
(i.e., messages about Mood Effects and No Positive Health Effects could appear in any
possible order), with each message displaying a different spokesperson (each participant
saw each spokesperson appear in only one message).
Immediately following four messages, participants indicated their intention [not]
to smoke cigarettes, and then were presented with a series of smoking-related belief
items. Participants answered argument strength items addressing the composite of the set
of messages they had seen, reported ever and past 30 day other tobacco product use
(including electronic cigarettes and hookah), and other demographics. All participants
received a debriefing message and were re-routed to the Dynata website.
Participants. A total of N = 3,234 eligible participants completed the survey. The
mean age was 21.76 years (SD = 2.18). 59.20% reported their gender as female, while
39.28% reported identifying as male, 0.80% identified as non-binary, and 0.71%
preferred not to say. A majority of participants were White (54.76%), while 24.03% were
African American; 8.41% Asian, 6.37% were Other, 1.52% reported American Indian or
Alaska Native, and 4.30% reported more than one race. 21.37% reported Hispanic,
Latino/a, or Spanish origin.
Participants indicated their highest level of educational attainment: 5.72%
reported some high school, no diploma; 29.08% high school graduate, diploma (including
GED), 29.63% some college, no degree; 10.49% Associate’s degree; 19.64% Bachelor’s
degree; 5.44% graduate or professional degree. Participants reported the highest level of
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educational attainment by their parent or guardian who had completed the most
education: 6.84% some high school, no diploma; 25.32% high school graduate, diploma
(including GED); 17.23% some college no degree; 12.20% Associate’s degree; 22.69%
Bachelor’s degree; 15.72% graduate or professional degree.
Tobacco use. Approximately a quarter (25.60%) of participants had ever smoked
a tobacco cigarette in their lifetimes. Across those who had ever used tobacco cigarettes,
the mean age of first tobacco cigarette use was 16.67 years (SD = 3.35). 21.88% had ever
used an electronic cigarette (8.85% of the entire sample had used e-cigarettes in the past
30 days), 11.71% had ever used cigars (2.66% used cigars in the past 30 days), 10.50%
had ever used little cigars or cigarillos (LCCs; 2.48% used LCCs in the past 30 days),
5.85% had ever used smokeless tobacco (2.04% had used smokeless tobacco in the past
30 days), 18.09% had ever used hookah (4.40% had used hookah in the past 30 days),
and 11.27% had ever used menthol cigarettes (2.20% had used menthol cigarettes in the
past 30 days). Across all products, 40.63% reported ever use of at least one of the tobacco
products above at least once in their lifetimes.
Stimuli. Participants who were randomly assigned to message conditions were
presented with four messages, developed and tested in Study 3. The nature of the
message exposures replicated those in Study 3: each static text and image-based message
appeared one at a time, with participants required to stay on the page with the message
for at least ten seconds before being able to advance through the survey. Messages were
presented in a random order, and participants saw a message from each spokesperson
once. Those in the two theme conditions saw messages about two themes, with messages
appearing in a random order.
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Measures. Following message exposure, participants completed the key outcome
of interest for this study, intention not to smoke. Intention items followed the same
format and skip pattern as the items assessed in Study 3 (see Brennan et al., 2013c).
These items were:
1) “How likely is it that you will be smoking every day one year from now?” (five
point Likert-type scale: very unlikely, unlikely, neither likely nor unlikely, likely,
very likely) – asked of all participants
2) “How likely is it that you will be smoking, but not every day, one year from
now?” (five point Likert-type scale: very unlikely, unlikely, neither likely nor
unlikely, likely, very likely) – asked of those participants who reported very
unlikely, unlikely, or neither likely nor unlikely to be smoking every day
3) “How likely is it that you will smoke even one or two puffs over the next year?”
(five point Likert-type scale: very unlikely, unlikely, neither likely nor unlikely,
likely, very likely) – asked of those participants who reported very unlikely,
unlikely, or neither likely to be smoking, but not every day
Intention to use tobacco cigarettes was coded as a dichotomous measure for subsequent
analyses. Those with no intention to use tobacco are those who answered very unlikely to
all three items. Participants who indicated any answer other than very unlikely to any of
the three items were considered to have at least some intention to smoke tobacco
cigarettes.
All participants then answered two additional intention items about other tobacco
products:
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1) “How likely is it that you will be smoking any form of tobacco, other than
tobacco cigarettes (e.g., electronic cigarettes, cigars, water pipes, little cigars) one
year from now? five point Likert-type scale: very unlikely, unlikely, neither likely
nor unlikely, likely, very likely) – asked of all participants (note: electronic
cigarettes were added to the sample products listed in this item given their rise in
popularity since 2012, when the “Real Cost” data were collected)
2) “How likely is it that you will be using any form of smokeless tobacco (e.g.,
chewing tobacco, snuff, dip) one year from now? – asked of all participants
Participants then answered belief items (N = 24), as included in Study 3. Following belief
items, participants were asked to rate the argument strength of the set of messages using
the scale developed by Zhao and colleagues (2011). In part, these items were included to
keep up the premise of the research study, supposedly to inform an anti-smoking or prorecycling campaign. While this nine-item scale is typically given to participants about
one singular message, this scale was given to participants about all four of the messages
they had seen due to time constraints and the purposes of the study. Participants in all of
the message conditions were provided with the following directions for the argument
strength task:
Earlier you saw some messages about why some young people decided not to
smoke [to recycle]. We are interested in your opinion about how effective those
messages would be as part of an anti-smoking campaign [a pro-recycling
campaign].
Please consider all of the messages you saw earlier when rating your agreement
with the items on the following page.

82

Argument strength items were adapted for clarity from Zhao et al. (2011) and were
answered using a five point Likert-type scale from strongly disagree to strongly agree
(unless otherwise noted):
1. The messages are reasons not to smoke [to recycle] that are believable.
2. The messages include reasons not to smoke [to recycle] that are convincing.
3. The messages include reasons not to smoke [to recycle] that are important to me.
4. The messages helped me feel confident about not smoking [how best to recycle].
5. The messages would help my friends not smoke [to recycle].
6. The messages put negative thoughts in my mind about smoking [thoughts in my
mind not wanting to recycle].
7. The messages put positive thoughts in my mind about smoking [thoughts in my
mind about not wanting to recycle].
8. Overall, how much do you agree or disagree with the messages?
9. Are the reasons the messages gave for not smoking [recycling] strong or weak
reasons (five point Likert-type scale, from Very weak to Very strong)
Other tobacco use and demographic information was collected, followed by a debriefing
page, after which participants were invited to return to Dynata’s website.
Results
The presentation of results begins with preliminary comparisons of responses
from the current study to parallel results from Study 3, to establish comparability. While
the structure of the studies were quite close, there were two important differences: the
sample for Study 4 was drawn from the established Dynata panel while Study 3 drew on
an MTurk sample. Also, while all three studies measured the same sets of beliefs, Study 4
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preceded questions about beliefs with questions about intentions to smoke. Both sample
differences and question structure differences may have affected responses.
Correlation structure and H&W estimates. In order to assess whether
messages had differential effects on intention, it is important to validate that the themes
underpinning the messages exhibited the expected correlation structures, given the results
of Studies 2 and 3. As in Study 3, we examine the correlation structure among those in
the no message control group, as they were not exposed to any messages, thus exhibiting
the correlation structure that we would expect to exist within the population of interest
before exposure to messages.
Scales for each theme were created by averaging the four beliefs from each of the
four themes: Mood Effects (MMood Effects = 3.95, SDMood Effects = 0.95, αMood Effects = 0.84),
Impact on Sports (MImpact on Sports = 3.91, SDImpact on Sports= 1.15, αImpact on Sports = 0.91),
Physical (Cosmetic) Effects (MPhysical (Cosmetic) Effects = 3.76, SDPhysical (Cosmetic) Effects = 1.09,
αPhysical (Cosmetic) Effects = 0.87), and No Positive Health Effects (MNo Positive Health Effects = 3.96,
SDNo Positive Health Effects = 0.90, αNo Positive Health Effects = 0.77). The correlation among themes
was examined among members of the no message control group (given that those
exposed to messages in the message control group could have activated related nodes in
memory), and can be found in Table 20.
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Table 20. Correlation matrix for four themes, no message control group only (n = 288)
Study 4 and Study 3
1
2
3
4
1. Mood Effects
1.00
2. Impact on Sports
0.02 (ns)
1.00
[0.27***]
3. Physical
-0.01 (ns)
0.85***
1.00
(Cosmetic) Effects
[0.32***]
[0.61***]
4. No Positive
0.78***
-0.01 (ns)
-0.05 (ns)
1.00
Health Effects
[0.66***]
[0.12 (ns)]
[0.14 (ns)]
Notes. The correlations from Study 3, originally presented in Table 15, are presented in
brackets. *p < .05 **p < .01 ***p < .001
The correlation matrix for these themes is rather different than it had been for the same
themes in the studies described in Studies 1, 2, and 3; the correlations from Study 3, as
presented in Table 15, among these four themes is presented in brackets in Table 20,
above. Instead of a near-equal balance of strongly correlated, moderately correlated, and
uncorrelated theme pairs, themes in the present study show a different pattern – two pairs
of themes are very strongly and significantly correlated (Mood Effects & No Positive
Health Effects; Impact on Sports & Physical (Cosmetic) Effects; these pairs also
demonstrated strong positive correlations in Studies 1 and 3), while the remaining pairs
do not demonstrate a correlation significantly different from zero (two pairs of which also
did not demonstrate a significant correlation; Impact on Sports & No Positive Health
Effects, as well as Physical (Cosmetic) Effects & No Positive Health Effects).
Subsequent analyses will group together these two highly correlated pairs, as well as the
four uncorrelated pairs; theme conditions will also be considered on their own, when
appropriate.
Hornik and Woolf percentage to gain statistics were calculated using responses
from those in the no message control group (see Table 21).
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Table 21. No message control condition % to gain (n = 288)
% to gain
% to gain
Theme
Belief
(belief)
(theme)
Forget about problems
Less cranky
Mood
Effects
Feel relaxed
Feel content
Poorly in sports
Impact on Less energy
Sports
Lose my breath easily
Less endurance
Wrinkles
Physical
Yellow fingers
(Cosmetic)
Bad breath
Effects
Skin coloring
Overeating
No Positive Pain
Health
Focus
Effects
Soothing
Control
Unable to stop
Addiction
Become addicted to cigs
Become addicted to nicotine
Spend $ on doctor/dentist
Less spending money
Costs of
Smoking Spend hundreds/year
Spend thousands/lifetime

13.83
16.46
20.85
20.52
11.91
14.96
10.50
11.46
11.95
6.73
12.49
9.28
9.91
20.33
13.60
12.59
12.38
8.68
12.97
13.73
11.37
15.87
15.31
16.16

20.28

13.15

10.82

17.08

11.24

14.68

Compared with the percentages to gain from the MTurk validation study (Study 3, Table
17) participants in the present study demonstrated similar percentages to gain across
themes and component beliefs. Impact on Sports and Costs of Smoking had higher
percentages to gain in the present study relative to the final message validation study
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(Study 3). The component beliefs for the Costs of Smoking theme had higher percentages
to gain in the present study.
Belief endorsement is presented in Table 22. The means of the beliefs are fairly
consistent with Studies 2 and 3.
Table 22. Mean belief endorsement and theme reliabilities, full sample
Theme
α (no
Theme
message
Theme
Belief
Mean (SD) α (full
N
control
sample)
group
only)
3233
Problems
4.06 (1.13)
3234
Cranky
3.91 (1.16)
Mood
0.84
0.86
Effects
3232
Relaxed
3.83 (1.2)
3233
Content
4.01 (1.14)
3234
Poorly
3.85 (1.29)
3234
3.91 (1.29)
Impact on Energy
0.91
0.92
Sports
3231
Lose breath
3.98 (1.3)
3232
Endurance
3.90 (1.32)
3234
Wrinkles
3.76 (1.28)
Physical
3234
Yellow fingers
3.48 (1.33)
(Cosmetic)
0.87
0.88
3233
Bad breath
4.15 (1.24)
Effects
3233
Skin discoloring
3.63 (1.28)
3233
Overeating
3.76 (1.19)
No
3233
Pain
3.91 (1.21)
Positive
0.77
0.76
Health
3232
Focus
4.08 (1.09)
Effects
3234
Soothing
4.10 (1.16)
3234
Control
3.64 (1.41)
3234
Unable to stop
3.30 (1.46)
Addiction
0.85
0.89
3233
Cigarettes
3.81 (1.39)
3234
Nicotine
3.89 (1.37)
3233
Doctor
3.80 (1.35)
3233
Spending money
3.81 (1.47)
Costs of
0.85
0.86
Smoking Hundreds/year
3233
3.84 (1.44)
3234
Thousands/lifetime 3.81 (1.46)
Notes. Belief abbreviations refer to beliefs listed in Table 10. N may not be 3,234 if
respondent did not answer the belief item.
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The means of beliefs varied from 3.30 (“Unable to stop”) to 4.15 (“Bad breath”)
on a 5-point scale. Additionally, the themes demonstrated sufficient internal consistency
(Cronbach’s α) when examining the full sample and within the no message control group.
Effects on intention. To examine whether exposure to any of the sets of antismoking messages led to greater intention not to use tobacco cigarettes, a chi-square test
of independence was conducted comparing the proportion of those with intention not
smoke across those who received an anti-smoking message and those who did not. The
difference of intention not to use tobacco cigarettes not significant when comparing all
who received anti-smoking messages against the combined control groups χ2 (1, N =
3234) = 0.74, p = 0.39, or comparing those who received anti-smoking messages with
those who did not receive any message in the no message control group, χ2 (1, N = 2902)
= 0.90, p = 0.34. 66.34% of those in anti-smoking message conditions reported no
intention to smoke tobacco cigarettes, and 64.52% of those in both control groups
(63.54% in the no message control group) also reported no intention to smoke tobacco
cigarettes.
On this basis, H1 is rejected as there was not a significant difference of intention
not to smoke tobacco cigarettes among those in exposed to anti-smoking messages
(relative to those who saw no messages at all or those in either control condition). It is
possible that while exposure to these messages led to greater anti-smoking theme
endorsement, exposure to these messages alone did not lead to significant differences in
intention not to smoke tobacco cigarettes.
To compare the proportion who report no intention to use tobacco cigarettes
among those in the one versus two theme conditions (RQ1) and those in the highly versus

88

uncorrelated two theme conditions (RQ2). Chi-square tests of independence were
conducted to compare the proportion of those who reported any intention to use tobacco
cigarettes by one or two themes, as well as between highly or uncorrelated themes
between the two theme conditions.
There was not a significant difference in the proportion who reported no intention
to use tobacco cigarettes among those in the one theme and two theme conditions. χ2 (1,
N = 2614) = 0.002, p = 0.97. Additionally, there was not a significant difference in the
proportion who reported no intention to use tobacco cigarettes among those in the highly
correlated two theme conditions and uncorrelated two theme conditions, χ2 (1, N = 1837)
= 0.001, p = 0.97.
Looking across all twelve conditions, there was not a significant difference among
any of the message conditions on intention not to smoke tobacco cigarettes χ2 (11, N =
3234) = 7.09, p = 0.79. That is, there were no differences in proportion who reported
intention to smoke between any of the conditions.
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Table 23. Proportion with no intention to use tobacco cigarettes, by type of condition
% with no
Condition
intention
Total N for
type (N
Condition
to use
Condition or
within
tobacco
Condition type
type)
cigarettes
One theme conditions (n = 4)
66.28%
777
Mood Effects
66.11%
180
Impact on Sports
71.43%
196
Physical (Cosmetic) Effects

63.29%

207

64.43%
66.31%
63.75%

194
650
331

68.97%

319

66.39%
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Mood & Physical (Cosmetic) Effects

67.34%

297

Mood & Impact on Sports
Impact on Sports & No Positive
Health Effects
Physical (Cosmetic) Effects & No
Positive Health Effects

64.38%

292

67.00%

303

66.78%

295

65.36%
63.54%

332
288

No Positive Health Effects
Two theme conditions, highly correlated (n = 2)
Mood & No Positive Health Effects
Impact on Sports & Cosmetic
Two theme condition, uncorrelated (n = 4)

Message control condition (recycling; n = 1)
No message control condition (n = 1)

Table 23 demonstrates the similarity across conditions. Those in the Impact on Sports
condition demonstrated the highest proportion of those with intention not to use tobacco
cigarettes (71.43%). While those in the Physical (Cosmetic) Effects condition had the
lowest proportion of those with intention not to use tobacco cigarettes (63.29%). Even
these extreme differences were not significantly different from one another.
These results not only suggest that there were no significant differences on
intention not to smoke by one versus two theme conditions (RQ1), or by two highly
correlated themes versus two uncorrelated themes (RQ2), but also that there were no
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differences between the message and the no message control condition or the message
control condition on intention not to smoke. It could be that the messages were not strong
enough to influence intention, or that the experiment was underpowered to detect these
differences. Additionally, since the population of interest were young adults who have
not smoked more than 100 cigarettes in their lifetimes, intention not to smoke tobacco
cigarettes might already be moderately high and stable, and unable to get any higher,
after brief exposure to an effective persuasive messages.
Subsequently, we conducted analyses among those who passed the attention
check. We compare the effect of condition on intention not to smoke tobacco cigarettes
among those who did and did not pass an attention check. Within those who passed the
attention check, we analyze effects of condition on theme endorsement, both
endorsement of targeted themes and non-targeted themes (spreading activation).
To further examine effects, we lastly present two post-hoc analyses to consider 1)
the effect of one theme, two theme, and control conditions on theme endorsement, rather
than intention not to use tobacco cigarettes; and 2) assess potential spreading activation
processes. While it may be that these different conditions did not have an impact on
intention, it is possible that these different messages had an effect on the more proximal
outcome of theme endorsement, as they did in Study 3. Examining theme endorsement is
especially worthwhile given that intention not to smoke tobacco cigarettes was already
very high among members of the no message control group (65%). Examining the effects
of messages on non-targeted message outcomes can allow for investigation of spreading
activation processes. This serves as a replication of the results from Study 3 and extends
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these analyses by examining whether targeting two themes leads to different spreading
activation effects relative to targeting one theme.
Sensitivity analyses: attention check
An attention check item was embedded within the demographic section of the
survey check. The attention check was the same as the one used in the Mechanical Turk
message validation study, Study 3. The question read as follows: “How many times a
week do you usually do 30 minutes or more walking e.g., walking from place to place for
exercise, leisure, or recreation)? Please select ‘Other’ if you have read this question” (17; Other). In Study 3, 65.05% answered this question correctly. In Study 4 just 20.26% (n
= 655) passed the attention check.
How can this low rate, absolutely and relative to Study 3, be explained? It
possible that the answer choices for this question may be confusing since it is possible
that someone selecting “Other” simply does not walk at all during the week, and did not
read the full instructions. The attention check item also appeared late in the survey after
participants were potentially fatigued (the survey took, on average, 10.22 minutes (SD =
37.35 minutes). Also, the people who did and did not pass the attention check took about
the same time to complete the survey. The time participants spent completing the survey
did not differ among those who failed and passed the attention check (t(3232) = 0.59, p =
0.55). Still, these characteristics were essentially similar to the Study 3, where the
attention check was more frequently satisfied.
A more likely explanation may lie in the differences between MTurk and Dynata
sample characteristics. Research has suggested that MTurkers are more likely to pass
such attention checks as they have learned to pay attention for risk of losing payment
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(Hauser & Schwarz, 2016). This may be a less salient risk for Dynata panel participants.
Or more generally the two sets of participants may be different in other ways which
differentiate their patterns of responding to attention checks, or what would be more
troubling, in the attention they pay to survey questions altogether. Demographic
information about the attention check passers can be found in Appendix 1.
Effects. To examine the effects of passing the attention check on intention not to
smoke, we conducted a logistic regression with intention not to smoke predicted by
condition, passing the attention check (a yes/no dichotomous variable), and the
interaction of condition and attention check.3
First, we tested the interaction of passing the attention check with whether a
respondent was exposed to an anti-smoking message or was not exposed to any messages
(the no message control group). The interaction was significant (OR = 1.90, p < .05),
such that those who passed the attention check and were exposed to anti-smoking
messages were 90% more likely to report no intention to smoke. Looking across all of the
conditions, a greater proportion of those who passed the attention check had greater
intention not to smoke tobacco cigarettes (73.46%) relative to those who failed the
attention check (64.14%); this difference is significant at p < .001.

3

Note that the correlation among themes in Study 4 remains similar when examining the entire sample or
limiting to those who passed the attention check in the no message control condition: the same two theme
pairs are significantly correlated, while the other four pairs are not significantly different from zero.
1
2
3
4
1. Mood Effects
1.00
2. Impact on Sports
0.16 (ns)
1.00
3. Physical (Cosmetic) Effects
0.15 (ns)
0.77***
1.00
4. No Positive Health Effects
0.80***
-0.02 (ns)
0.04 (ns)
1.00
*p < .05 **p < .01 ***p < .001
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The interaction of passing the attention check and condition type on intention not
to smoke tobacco cigarettes allows for a more detailed comparison. Figure 5 depicts the
mean (proportion) who do not intend to use tobacco cigarettes by condition type and by
passing the attention check.

Figure 5. Percentage with no intention to use tobacco cigarettes, by condition and
attention check passage
This figure shows three striking results. First, among those who failed the
attention check, there is no meaningful difference in their intentions to smoke across all
condition types. Second, among those who passed the attention check, there is a sharp
difference between those who received anti-smoking messages of any sort and the no
message control group, consistent with the regression results reported above. Finally,
among those who passed the attention check, respondents in the (recycling) message
control look a lot like those who received anti-tobacco messages in their intentions to not
smoke. This set of results makes it clear that results are different for those who did and
did not pass the attention check. This may suggest those who passed the attention check
were more engaged with the messages, which led to stronger effects.
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It is also important to note that there is no evidence that the random assignment to
condition was undermined by retaining only respondents who passed the attention check.
The rate of attention check passage did not differ significantly across any of the twelve
conditions χ2 (11, N = 3234) = 14.91, p = 0.19.4 We do not find evidence to support
differential attention check passage rate by condition.
Conclusion: attention check. Given that there is a substantive effect on intention
among those who passed the attention check, analyses presented in the remainder of this
study are conducted only among those who passed the attention check, although these
will have sharply reduced power to detect effects.
Effects of message condition on targeted and non-targeted theme endorsement
Study 3 demonstrated that exposure to sets of messages about one theme led to
stronger endorsement of that targeted theme, relative to those in the no message control
group. What is unknown is whether exposure to two messages about two anti-smoking
themes also leads to targeted theme endorsement of both themes. Given that those
exposed to two themes had half as many exposures to any one theme, participants may
not demonstrate targeted theme endorsement as a result of fewer exposures. To address
RQ3A and RQ3B and examine whether message condition influenced theme endorsement
of targeted themes, we first examined whether exposure to sets of messages about the
targeted theme(s) led to stronger endorsement of those targeted theme(s) relative to those
in the no message control condition. Table 24 descriptively presents the means and effect
sizes of targeted theme endorsement by condition.

4

These results are robust when dropping those who completed the survey in less than
five minutes or more than 60 minutes.
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Uncorrelated two theme conditions

Highly correlated two
theme conditions

One theme conditions

Table 24. Mean (SD) endorsement of targeted theme(s) by condition among those who
passed attention check (n = 655)
Effect
Effect
No
No
size
size
Targeted message
Targeted message
(Cohen's
(Cohen's
theme 1 control
theme 2 control
d) theme
d) theme
(Mean theme 1
(Mean theme 2
1 vs. no
2 vs. no
(SD))
(Mean
(SD))
(Mean
message
message
(SD))
(SD))
control
control
Mood Effects
4.20
3.85
0.34
(n = 45)
(0.95)
(1.06)
Impact on
Sports (n = 46)

4.13
(1.07)

3.68
(1.14)

0.41*

Physical
(Cosmetic)
Effects (n = 34)

3.85
(1.06)

3.55
(1.00)

0.29

No Positive
Health Effects
(n = 41)

4.28
(0.86)

3.83
(0.97)

0.49*

Mood & No
Positive Health
Effects (n = 79)

4.24
(0.73)

3.85
(1.06)

0.44*

4.19
(0.67)

3.83
(0.97)

0.44*

3.86
(1.34)

3.68
(1.14)

0.14

3.69
(1.20)

3.55
(1.00)

0.13

4.00
(0.86)

3.85
(1.06)

0.15

3.70
(0.97)

3.55
(1.00)

0.16

3.98
(1.06)

3.85
(1.06)

0.13

3.79
(1.17)

3.68
(1.14)

0.10

Impact on
Sports &
Cosmetic (n =
71)
Mood &
Cosmetic (n =
50)
Mood &
Impact on
Sports (n = 59)

n/a

Impact on
Sports & No
4.23
3.68
4.15
3.83
0.51**
0.37*
Pos Health (n = (1.14)
(1.14)
(0.78)
(0.97)
61)
Cosmetic & No
3.90
3.55
3.99
3.83
Pos Health (n =
0.36
0.17
(0.96)
(1.00)
(0.84)
(0.97)
54)
Notes. n = 60 were in the no message control group. For two theme conditions (bottom
six rows of table), Theme 1 is the first theme listed in Column 1, and Theme 2 is the
second theme; e.g., in the final row, Theme 1 is Physical (Cosmetic) Effects and Theme 2
is No Positive Health Effects. Asterisk indicates significance at * p < .05 ** p < .01
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In the one message conditions, in which participants saw a total of four messages
about one theme, endorsement of the targeted theme was always larger but in only two
cases significantly larger relative to those in the no message control group. These were
somewhat low-powered analyses given their restriction to those who passed the attention
check. For these one message conditions, the effect sizes were small to moderate, all
between d = 0.29 and 0.49.
Among those in all of the six two-theme conditions, endorsement of both targeted
themes is always larger relative to those in the no message control condition. The effect
sizes of these effects for those in the two theme conditions range from d = 0.10 to 0.51.
However of the 12 comparisons made, only four were statistically significant. Analyses
reported below collapse across conditions to provide increased power to detect effects.
These patterns for those in the one theme and two theme conditions are similar to those
found in the full sample, including those who did not pass the attention check.
Effect of condition on non-targeted themes. For most theme pairs, exposure to
at least two messages about a targeted theme led to greater, but non-significant, targeted
theme endorsement. But did exposure to targeted themes lead to endorsement of nontargeted themes (RQ4A and RQ4B)? Spreading activation would suggest that exposure to
targeted themes would lead to stronger endorsement of related nodes within the
associative network, reflected here as anti-smoking themes. Therefore, if spreading
activation is occurring, we would expect to see effects of exposure on non-targeted
themes, as well as on targeted themes. To investigate spreading activation processes, we
conducted two sets of analyses. The first examines the effect of condition on focus, nontargeted themes (i.e., themes that were not included in the set of messages to which a
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participant was exposed), and the second measures the effect of exposure to the recycling
messages on anti-smoking theme endorsement.
Descriptive statistics, including means and effect sizes are presented, to compare
the effects of exposure to a targeted theme (in the one theme conditions) or targeted
themes (in the two theme conditions) against those in the no message control condition
can be found in Appendix 2. As in Study 3, we examined the magnitude of the effect of
exposure to a targeted theme on non-targeted theme endorsement, relative to that of the
no message control group. Independent samples t-tests were conducted, and effect sizes
(Cohens’ ds) are reported in Appendix 2. As with Study 3, a majority of non-targeted
themes were more strongly endorsed by those in the various message conditions relative
to those in the no message control group. Given that this was a post-hoc analysis and is
likely underpowered to detect significant effects, the magnitude of some of these effects
suggests non-targeted theme endorsement.
How can we quantify and compare these interrelated effects: of exposure to antismoking messages, targeted (versus untargeted) themes, one theme versus two themes,
and the interaction between these targeted and multiple themes? To determine the
statistical effects of these variables on theme endorsement, an ordinary least squares
(OLS) regression predicting theme endorsement was conducted to determine the effect of
exposure to an anti-smoking message (versus no message control condition) and
receiving messages about that targeted theme (or a non-targeted theme). Within those
who saw anti-smoking messages, we compare the effect of exposure to one theme or two,
and within the subpopulation who saw messages about two themes, we examine the
effect of exposure to messages about two themes that are highly correlated versus
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uncorrelated. In all models we use robust standard errors, clustering by participant, to
adjust for within-participant correlation.
First, we predict theme endorsement for each participants’ endorsement of each
theme, by exposure to any anti-smoking message (versus those in the no message control
condition), and whether the outcome theme was a targeted match, i.e., if participants saw
messages about the outcome theme, regardless of being in the one or two theme
condition.
Table 25. OLS regression predicting theme endorsement by anti-smoking message
exposure and targeted match status, for each theme (among those who passed the
attention check and were in anti-smoking or no message control conditions; n = 600)
B
Robust SE
t
p
Antismoking
0.20
0.11
1.88 0.06
Targeted match
0.10
0.03
3.04 0.002
Constant
3.70
0.10
35.99 0.000

Based on the results of Table 25, exposure to a targeted theme (regardless of whether it
was a one theme or two theme condition) led to greater endorsement of those themes (B =
0.10, p < .01).5 In addition, exposure to an anti-smoking message was associated with an
increase in theme endorsement across the six measured themes even when they were not
matched to the treatment messages (marginally significant, p = 0.06), such that across all
themes, those exposed to anti-smoking messages had stronger theme endorsement,

5

Similar effects are found when conducting the analysis with the entire sample (all anti-smoking messages
versus no message control group), including those who did not pass the attention check (N = 2902).
Robust
B
t
p
SE
Antismoking
0.07
0.05
1.41
0.16
Targeted match

0.18

0.02

11.03

0.000

Constant

3.73

0.05

77.29

0.000
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regardless of whether these themes were targeted or untargeted in the messages (a 0.20
increase on a 1-5 scale).
The results of this post-hoc analysis suggest significant increases in theme
endorsement when participants have been exposed to any anti-smoking messages, and
specifically when exposed to messages targeting those themes. Given that both effects
remain in the equation, one can interpret the results to say that there are effects on theme
endorsement when the messages are not explicitly matched to the theme outcomes, and
additional effects when the messages are explicitly matched. These reflect small, yet
meaningful, effects.
To examine the effects of one theme versus two, we restrict the analysis to the
subgroup of those who received anti-smoking messages and received two or four
messages about a targeted theme, and compare the effects of exposure to one theme or
two themes on theme endorsement. This analysis assesses whether dividing the exposures
among two different themes leads to differences in targeted theme endorsement. The
effect on targeted theme endorsement of viewing messages about two themes rather than
one is B = -0.14 (SE = 0.09; t = -1.60, p = 0.11).6 Therefore, there were not significant
differences in effects on theme endorsement based on whether these targeted themes were
exclusively presented to the respondent (as in the one theme condition) or in conjunction
with another theme (as in the two theme conditions), although the direction of the
coefficient and full sample results (see footnote) suggest that showing two themes may
have a small negative effect on theme endorsement, likely given that respondents in the

6

The coefficient is similar when examining the full sample; however, given that there are more
observations and lower standard errors, the coefficient reaches statistical significance (B = -0.11; SE = 0.04;
t = -2.77; p < .01).
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two theme condition are simply less exposed to messages about the targeted theme than
are those in the one theme condition.
Within the two theme conditions, is there evidence that those exposed to sets of
highly correlated themes demonstrate stronger endorsement relative to those exposed to
sets of uncorrelated themes? To test the effect of correlated versus uncorrelated theme
pairs, an additional OLS regression was run within the subgroup of those exposed to two
themes only. There was a non-significant effect of correlation (versus uncorrelated)
theme pairs (B = 0.06; SE = 0.08; t = 0.81; p = 0.42). Statistically, there was no difference
in theme endorsement among those who saw two themes that were highly correlated or
uncorrelated.7
The results point toward the direct effects of anti-smoking message exposure on
specific, targeted anti-smoking theme endorsement, but also of a more general effect of
exposure to anti-smoking messages on non-targeted anti-smoking theme endorsement.
Recycling condition. As in Study 3, those in the message control condition saw
messages about recycling. If those who saw messages about recycling demonstrated
increases in anti-smoking theme endorsement, this would be further evidence supporting
spreading activation. Independent samples t-tests were conducted to test whether there
are differences in anti-smoking theme endorsement between control conditions. Those in
the recycling message control demonstrated stronger anti-smoking theme endorsement,
indicating spreading activation processes, compared with those in the no message control

7

This (non-)relationship holds when restricting to targeted themes (themes about which participants saw
messages) only (B = 0.03; SE = 0.09; t = 0.31; p = 0.76). Among the full sample, the same effect is found
among all themes (B = 0.01; SE = 0.04; t = 0.37; p = 0.71) and when restricting to targeted themes only (B
= 0.06; SE = 0.04; t = 1.45; p = 0.15).
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group (see Table 26).8 In two cases those differences are statistically significant. Theme
endorsement by those in the recycling condition was never statistically different from
those in matched targeted theme condition although it was, in three of four cases, smaller
than the endorsement by those in the matched condition.
Table 26. Theme endorsement comparing recycling and no message control groups
Effect size,
Recycling
comparing
Targeted
Message
No message
Recycling and
theme
Theme
Control (Mean
control (Mean
no message
condition
(SD))
(SD)) Condition
control
(one theme)
Condition
conditions
(Cohen's d)
Mood Effects

4.20 (0.95)

4.10 (0.82)

3.85 (1.06)

0.27

Impact on
Sports

4.13 (1.07)

4.01 (1.08)

3.68 (1.14)

0.30

Physical
(Cosmetic)
Effects

3.85 (1.06)

3.95 (1.04)

3.55 (1.00)

0.40*

No Positive
Health Effects

4.28 (0.86)

4.05 (0.77)

3.83 (0.97)

0.25

Addiction

n/a

3.88 (1.34)

3.62 (1.29)

0.22

Costs of
n/a
4.14 (1.04)
3.70 (1.25)
0.38*
Smoking
Notes. Column 1 reflects the mean (SD) theme endorsement among those who were
exposed to all four messages about each theme (i.e., the first row is the mean (SD) of
those in the one theme Mood Effects condition). Asterisk indicates significant difference
between recycling message and no message control conditions at p < .05.

8

When examining the full sample, including those who failed the attention check, the effects comparing
across the control groups followed a similar pattern, but with smaller effect sizes (0.11 < d < 0.14) One
theme (No Positive Health Effects) had the opposite pattern, such that those in the recycling condition had
weaker endorsement of this theme relative to those in the no message control group, while another (Mood
Effects) had an effect size of zero.
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This pattern of results suggests that exposure to less related, but persuasive
behavior change messages may even lead to effects on more distally relevant beliefs.
Conclusion
Study 4 sought to compare the effects of exposure to sets of messages about one
anti-smoking theme, two anti-smoking themes, and within those two anti-smoking theme
sets, highly correlated versus uncorrelated themes on intention not to smoke tobacco
cigarettes. Among those who passed the attention check, we found that exposure to any
of the message conditions led to stronger intentions not to smoke tobacco cigarettes.
At the theme endorsement level, sets of messages about one theme functioned
similarly to sets of messages about two themes: effects on theme endorsement were only
a little less (and not significantly less) when exposed to four messages about one theme
or half as many messages about two themes each. The effects of message exposure were
not limited to targeted themes. Those exposed to anti-smoking messages had stronger
endorsement of non-targeted anti-smoking themes relative to those who saw no
messages. For some of the anti-smoking themes, those exposed to messages about
recycling demonstrated stronger endorsement of anti-smoking themes relative to those in
the no message control and comparable endorsement to those in targeted theme
conditions. This evidence provides some additional support for the spreading activation
processes described in Study 3. Study 4 does not provide reason to suspect that theme
endorsement is different when comparing one versus two themes, although the
restrictions in sample size reflecting the focus on respondents who passed the attention
check limited the power to detect these effects.

103

The impact of one versus two themes and highly correlated themes versus less
correlated themes should be tested further among different populations and with a variety
of health topics. Evidence at the theme endorsement level demonstrates the need to
continue to examine spillover effects and spreading activation processes. While exposure
to anti-smoking messages more strongly influenced the targeted theme, support for nontargeted anti-smoking themes also was higher, relative to the no message control group.
Evidence from Studies 3 and 4 suggest that even exposure to messages about recycling
led to some strengthening of anti-smoking theme support, further suggesting the
possibility of broad spreading activation processes.
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General Discussion
Summary of Results
Study 1 identified six anti-smoking themes that all were promising under the
Hornik and Woolf approach, a frequently applied standard for selecting themes for health
communication campaigns. Crucially, these themes varied with regard to their intercorrelation, a possible avenue for expanding the formative research approach to choosing
multiple themes for a campaign. Since these anti-smoking themes are collections of belief
items, Study 2 was a first attempt to validate messages addressing these targeted themes.
Study 2 was deemed unsuccessful as exposure to messages targeting these themes did not
increase theme endorsement. Study 3 improved upon these messages by changing four of
the messages to target anti-smoking beliefs that were not endorsed by a large majority of
the population and doubling the duration of forced message exposure from five to ten
seconds. For five of the six anti-smoking themes, those exposed to sets of messages antismoking messages demonstrated significantly greater anti-smoking theme endorsement
relative to those in the no message control condition. Additionally, theme endorsement
was generally stronger for non-targeted themes among those exposed to anti-smoking
messages, and even among those who saw control messages about recycling, relative to
those in the no message control condition. That is, those who saw anti-smoking messages
or recycling messages had stronger endorsement of anti-smoking themes, even when they
were not exposed to messages explicitly targeting these themes.
Study 4 experimentally tested the effects on intention by whether participants
were exposed to sets of messages about one promising theme or two promising themes,
and whether those two themes were highly correlated or uncorrelated. For the full
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sample, intention was uniform across all of the message conditions, targeted theme
endorsement was similar across one and two theme conditions, and across paired themes
that were highly correlated or not correlated. However, further exploration of the data
challenged this conclusion. Only 20% of the sample passed an attention check, and when
the same set of analyses were applied, despite the reduced power, some effects appeared.
All of the message conditions showed effects on intentions compared to the no message
control, but appeared not to be different from one another. The other analyses with this
limited sample showed directional but not significant effects. This evidence, along with
evidence of spreading activation to non-targeted anti-smoking themes following message
exposure to anti-smoking and recycling messages, suggests that spreading activation
processes may be at work, and spillover effects of campaign messages should be
considered and measured.
Limitations
There are several limitations to the present set of studies. Intention not to smoke
tobacco cigarettes is relatively high in this population of 18- to 25-year-olds who have
smoked less than 100 cigarettes in their lifetimes; intention may have been too high and
fixed to detect a between message condition effect. It is possible that there are significant
differences when presenting individuals with sets of messages that address one theme,
two themes, and within two themes, themes that are highly correlated or uncorrelated, but
given the topic and population of the present studies, and the complications lent by
needing to focus on a small proportion of the Study 4 sample, we were unable to detect
an effect. Future work should consider different health behaviors and populations.
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The anti-smoking and recycling messages all used the same four stock photo
images of young people. It could be that images of these specific young people, not the
anti-smoking or pro-recycling text within the message, led participants to hold stronger
anti-smoking beliefs relative to those who saw no messages at all. This seems unlikely, as
the spokespeople are engaging in everyday activities that are seemingly irrelevant to
tobacco use (e.g., playing the guitar, holding books). Given that we did not have a
condition with the message text only without the image accompanying the text, we
cannot separate the effects of textual and image-based elements of the messages. Since
we did not measure recycling beliefs, we cannot see if the reciprocal spreading activation
relationship holds (i.e., exposure to anti-smoking messages leads to stronger prorecycling beliefs), nor model the relationship among anti-smoking and recycling beliefs.
One possible alternative explanation for the spreading activation effects could be that
seeing persuasive messages within the context of an experiment led to social desirability
effects, such that respondents provided stronger anti-smoking responses, relative to those
in the no message control group, to satisfy what they fathomed were the sought after
responses. Recycling was also the only topic of the message control; future studies should
consider the proximity of the beliefs or behaviors (it could be that recycling beliefs are
closely related to anti-smoking beliefs when considering pollution or secondhand smoke,
or littering of cigarette butts).
Participants in the message conditions saw static, image-based messages that
served as a testimonial from a young adult spokesperson. These effects may not be
generalized to campaign messages that include audiovisual elements. Forced exposure
limits the generalizability of these effects outside of the experimental setting, in which
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respondents may or may not be exposed to messages, or may choose to avoid these
messages when presented with them. These messages did not have high production
quality, and do not necessarily reflect the quality or character of prior or contemporary
campaign messages.
Additionally, while the format of the experiment allowed for multiple exposures
to messages, this does not simulate the real world contexts in which audiences would be
exposed to messages. It could be the cumulative effect of these messages presented in a
short period of time that led to the effects described in the dissertation; conversely,
effects could have been different if time had elapsed between message exposures, or if
effects required more time to manifest. In the main experiment, the two themes were
presented as part of a set of four separate messages, rather than two themes combined in a
singular message. Future work should consider the effects of messages that address more
than one theme within a single message, as campaigns may have the opportunity to
present multiple message themes but not have sufficient resources or otherwise wish to
develop separate messages for each theme.
Lastly, the inconsistency of the correlation among promising themes between
Studies 1-3 versus Study 4, all administered within several months of one another calls
into question some of the assumptions about the nature of the relationship among themes.
It could be that the Dynata population in Study 4 was different from Studies 2 and 3. The
low proportion of participants who passed the attention check in Study 4 is also cause for
concern; this group may not be generalizable, and small sample sizes did not allow for
moderation tests by subgroup, including those who are at higher risk of tobacco use (i.e.,
high sensation seekers). Further, in Study 4, the correlation between themes existed as
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extreme values (very high, and uncorrelated), and as a result, we were unable to test the
effects of moderately correlated themes. Given that there was not a difference by the
degree of correlation, it may be that correlation is not the best way to measure the
proximity of themes within the associative network (i.e., maybe even uncorrelated themes
within the same topical domain are still highly related to one another). If campaign
planners are to use the correlation among beliefs or themes for choosing multiple
campaign topics, future efforts should try to understand how dynamic these relationships
are over time, and account for this in the selection process, and consider whether
correlation is the appropriate operationalization of relatedness within the associative
network.
Implications and Future Directions
The studies presented have implications for formative health communication
research. The question of whether campaign planners would be better off channeling the
resources for message development on one message theme, while benefiting from
focusing the exposures on one theme, or dividing exposures on two themes, thus
exposing audiences to a greater number of themes, largely remains an open question
worthy of further investigation. While we were unable to detect effects of one versus two
themes, or highly correlated versus uncorrelated two themes on intention, results from
Study 4 imply that sets of anti-smoking messages about either one or two themes led to
fairly similar effects on targeted theme endorsement, even when participants were
exposed to half as many exposures about each theme. Further research needs to be done
to examine how exposure to one theme or two themes, and within two themes, related
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and less related persuasive messages can lead to campaign effects in a variety of health
contexts.
Given the results of Studies 3 and 4, the role of spreading activation should
continue to be explored in the context of health communication campaigns. Building
upon evidence of spillover effects and the role of correlated beliefs in the extant literature
(e.g., Nagler, Yzer, & Rothman, 2018; Lee et al., 2016), the present studies suggest that
exposure to persuasive messages may not just influence targeted beliefs but can impact
other, non-targeted beliefs. Evidence from Studies 3 and 4 suggest this spillover to and
activation of non-targeted beliefs may be far-reaching, and may even stem from exposure
to less related message topics, as was the case with those exposed to messages about
recycling who demonstrated stronger anti-smoking theme endorsement relative to those
in the no message control condition.
It may be that messages about one topic within one behavior are leading to effects
about related topics specific to that behavior, or may spread to effects about other related
behaviors. It would be worthwhile to try to measure these campaign spillover effects, and
explore these effects in a multitude of ways. One potential avenue for future investigation
of the spillover effects of targeted campaigns is to assess whether exposure to specific
message themes lead to belief change of non-targeted, but related themes with actual
campaigns. Findings from the present study suggest that exposure to pro-recycling
messages had some effects on anti-smoking beliefs. It would be fascinating to see if real
world campaigns demonstrated these types of effects, and non-targeted, but related
beliefs or behaviors could be assessed easily as part of extant summative campaign
evaluations.
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The second path is to investigate how co-occurring health communication
campaigns about the same or related behaviors may exert specific influences based on
how similar the campaign themes are to one another. For instance, it is possible that two
anti-smoking campaigns running concurrently about highly correlated topics may exert
an especially strong influence. Two campaigns addressing different health behaviors
(e.g., drinking and driving campaigns and tobacco cigarette smoking) that are related may
serve to reinforce one another, or could have unintended consequences. The complexities
of the media environment could also be factored in, such that effects from an online-only
campaign may interact with those from a television or in-person campaign to produce
additional effects, or campaigns may have heightened effects during periods in which
campaigns overlap.
This research could focus on belief and behavior change, measured as part of
summative campaign evaluation, using self-reported or exogenous campaign exposure, or
individual or community-level outcome measures. Another way is to measure
conversation during periods of campaign exposure, either through interpersonal
discussion or online postings; for example, a content analysis could be conducted with
tweets published during the course of co-occurring health communication campaigns. It
is possible that exposure to health campaigns drive conversation about other, related
behaviors, which may be particularly interesting and important to study in the context of
related behaviors (e.g., considering the effects of an anti-smoking campaign on
discussion about electronic cigarettes).
Lastly, the present study was not able to investigate moderation effects by at-risk
status. For instance, in the health domain of tobacco cigarette use, those who are
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sensation seekers or have engaged in related behaviors (e.g., electronic cigarette use) are
more likely to use tobacco cigarettes (Zuckerman, Ball, & Black, 1990; Soneji et al.,
2017). While formative research for recent anti-smoking campaigns suggest little
evidence of differences with regard to which message themes are promising for various
subgroups, comparing across age groups and different stages of initiation or quitting
behavior (Parvanta, Gibson, Moldovan-Johnson, Mallya, & Hornik, 2013; Zhao et al.,
2016; Brennan et al., 2017), differences may exist among these groups when making
considerations about choosing multiple themes. These individuals may have different
associative networks, or may demonstrate different effects of campaigns targeting one
versus two themes, or two highly correlated versus two uncorrelated themes relative to
their peers. Future studies should consider how individual differences may moderate
these relationships to promote campaign success, particularly when addressing potential
health disparities.
Conclusion
The studies presented here aimed to extend current approaches to topic selection
for health communication campaigns to examine the impact one or two themes, and
within two themes, highly correlated or uncorrelated themes. While effects on intention
not to smoke tobacco were limited to post-hoc analyses with those who passed the
attention check, effects at the theme endorsement level suggest that one theme versus two
theme, and highly versus uncorrelated two-theme approaches could be quite similar with
regard to their effects. Across several studies, there was evidence of spreading activation,
such that exposure to anti-smoking messages led to stronger non-targeted theme
endorsement, and even exposure to recycling messages led to stronger non-targeted anti-
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smoking theme endorsement. These findings point towards the need for future research to
consider potential avenues for examining multiple topic selection and for the need to
assess spreading activation and spillover effects within the context of health
communication campaigns. Such efforts will aid in comprehensively evaluating the full
impact of health communication campaigns, and promote campaign success when
making formative campaign decisions.
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APPENDICES
Appendix 1. Demographic information: attention check passers, Study 4.
Table 27. Demographic information, attention check passers, Study 4 (n = 655)
Mean (SD) or %
22.02 (2.17)
Age (years)
Gender
31.76
Male
64.58
Female
2.29
Other
1.37
Preferred not to answer
Race/ethnicity
Hispanic, Latino/a, Spanish origin
14.50
White
60.76
Black or African American
19.54
Asian
7.48
American Indian or Alaska Native
1.53
Native Hawaiian or Other Pacific Islander
0.31
Other
5.19
Multiple races
5.34
Education
Some high school, no diploma
7.02
High school graduate, diploma (including GED)
29.92
Some college, no degree
30.38
Associate's degree
6.72
Bachelor's degree
21.07
Graduate or professional degree
4.89
Parental education
Some high school, no diploma
5.74
High school graduate, diploma (including GED)
26.35
Some college, no degree
14.70
Associate's degree
11.82
Bachelor's degree
24.49
Graduate or professional degree
16.89
Tobacco use
Ever smoked tobacco cigarette (past 30 day use)
22.60 (3.36)
Age of first tobacco cigarette (years)
16.83 (3.28)
Ever e-cigarette use (past 30 day use)
16.64 (5.20)
Ever cigar use (past 30 day use)
6.12 (0.76)
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Ever little cigar or cigarillo use (past 30 day use)
Ever smokeless tobacco use (past 30 day use)
Ever hookah use (past 30 day use)
Ever menthol use (past 30 day use)
Ever tobacco product use (past 30 day use)
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9.01 (0.92)
2.90 (0.76)
13.74 (1.83)
10.99 (1.07)
31.30 (8.70)

Appendix 2. Non-targeted theme endorsement by targeted theme condition and no message control group among those who
passed the attention check (Study 4).
Table 28. Means, standard deviations, and effect sizes for non-targeted theme outcomes (passed the attention check, Study 4)
Mean (SD)
Mean (SD)
Mean (SD)
Effect size on
Effect size on focus
Focus
focus theme
focus theme
focus theme
focus theme
theme (focus theme
(nonwhen it was
Targeted theme
(no message after exposure
(targeted theme vs.
targeted vs. no
targeted)
targeted (one
control
to targeted
no message
message control;
theme
theme
group)
theme
control; Cohen's d)
Cohen's d)
condition)
Sports
3.95 (1.01)
0.10
Cosmetic
3.83 (0.75)
-0.02
No Pos Health
4.15 (0.87)
0.31
Mood
Sports & Cosmetic
4.14 (0.95)
0.29
3.85 (1.06)
4.20 (0.95)
0.34
Effects
Sports & No Pos
3.95 (0.95)
0.10
Health
Cosmetic & No Pos
4.01 (0.86)
0.17
Health
Mood
3.98 (1.11)
0.26
Cosmetic
3.87 (1.13)
0.17
No Pos Health
3.95 (1.22)
0.23
Impact
Mood & Cosmetic
3.86 (1.00)
0.16
on
3.68 (1.14)
4.13 (1.07)
0.41
Mood & No Pos
Sports
4.00 (1.04)
0.30
Health
Cosmetic & No Pos
3.87 (1.04)
0.17
Health
Mood
3.81 (1.04)
0.26
Physical
3.55 (1.00)
3.85 (1.06)
0.29
(Cosmet
Sports
3.85 (1.03)
0.30
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ic)
No Pos Health
3.72 (1.15)
0.16
Effects
Mood & Sports
3.61 (1.08)
0.06
Mood & No Pos
3.94* (1.02)
0.39
Health
Sports & No Pos
3.85 (1.01)
0.30
Health
Mood
4.03 (0.80)
0.23
Sports
3.92 (0.95)
0.09
No
Cosmetic
3.84 (0.78)
0.01
Positive
3.83 (0.97)
4.28 (0.86)
0.49
Health
Mood & Sports
3.96 (0.81)
0.15
Effects
Mood & Cosmetic
4.00 (0.73)
0.20
Sports & Cosmetic
4.09 (0.88)
0.28
Notes. The targeted theme refers to the theme in the messages participants saw, while the focus (non-targeted) theme reflects the
theme outcome of interest. The shaded rows reflect exposure to a target theme that is highly correlated with the focus (non-targeted
theme) among members of the no message control group (see Footnote 3). Asterisk indicates significant difference between targeted
theme and no message control on non-targeted theme endorsement, p < .05. For the first row, the effect size (effect on focus theme of
exposure to targeted message vs. no message condition; Column 6) is calculated as follows: Cohen’s d = (3.95 – 3.85)/√((1.062 +
1.012)/2) = 0.10 The effect size of the effect of exposure to messages about the focus theme vs. no message condition; Column 7) is
calculated as follows: Cohen’s d = (4.20 – 3.85)/√((1.062 + 0.952)/2) = 0.35. Estimates in these calculations differ from those
presented in the table due to rounding. Number of participants in each condition are as follows: Mood Effects (n = 45); Impact on
Sports (n = 46); Physical (Cosmetic) Effects (n = 34); No Positive Health Effects (n = 41); Mood Effects & No Positive Health Effects
(n = 79); Impact on Sports & Physical (Cosmetic) Effects (n = 71); Mood Effects & Physical (Cosmetic) Effects (n = 50); Mood
Effects & Impact on Sports (n = 59); Impact on Sports & No Positive Health Effects (n = 61); Physical (Cosmetic) Effects & No
Positive Health Effects (n = 54); no message control (n = 60).
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