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ABSTRACT 

EXPLORING SOURCE CREDIBILITY AND MESSAGE THEME IMPACTS: 
DEVELOPING E-CIGARETTE HEALTH MESSAGES FOR COLLEGE STUDENTS 

Andie Malterud, Ph.D. 

George Mason University, 2021 

Dissertation Director: Dr. Kevin B. Wright 

 

Electronic cigarettes (e-cigarettes) are battery powered devices that deliver nicotine 

through vapor, which is inhaled by users and known as vaping. E-cigarette use has 

increased rapidly among young adults, raising over 46% between 2013-2018 (Dai & 

Leventhal, 2019). Problematically, there is conflicting information regarding the risks of 

e-cigarettes. Some scholars argue that e-cigarettes are effective tools for assisting in the 

cessation of cigarette smoking (Du et al., 2020) while other research points to the 

numerous health harms associated with vaping (Glynn et al., 2021). Health campaigns 

have been effective at preventing youth and young adults from initiating tobacco use 

(Xuan & Choi, 2021; Zeller, 2020) and could serve as inoculation against misinformation 

about the harms of vaping (Katz et a., 2020). However, further research is needed to 

better understand which sources young adults trust for e-cigarette information and which 

message themes are effective at preventing e-cigarette initiation.  



ix 

An experimental survey design tested four message sources and four message themes 

with college students to determine perceived credibility, perceived message effectiveness, 

and which messages increased willingness to communicate about health, self-efficacy, 

and behavioral intentions to avoid e-cigarette use. Results showed that government and 

public health agency’s health campaigns were viewed as credible sources. Further, the 

nicotine message theme was perceived as more credible when compared to the health, 

ingredients, and uncertainty themes. Practical implications for health campaign 

developers are discussed.  
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INTRODUCTION 

The Family Smoking Prevention and Tobacco Control Act was signed into law in 

2009 and gives the U.S. Food and Drug Administration (FDA) the authority to regulate 

the manufacturing, distribution, and marketing of tobacco products (U.S. Food and Drug 

Administration, 2020a). Since 2009, the rate of high school students who currently smoke 

cigarettes has decreased significantly from 19.5% in 2009 to 6.0% in 2019 (Centers for 

Disease Control and Prevention, 2020). These declining rates are primarily due to public 

health campaign efforts and the proactive role the U.S. government has taken in reducing 

tobacco use among youth and young adults. The success of reducing smoking rates 

suggests public health campaigns can influence positive health behaviors (King et al., 

2014).   

However, this success has been overshadowed by the introduction of electronic 

cigarettes (e-cigarettes) to the tobacco market (Gilreath et al., 2016). E-cigarettes 

appeared in the United States market in 2007 (Smith et al., 2017) and were first 

manufactured and advertised as a smoking cessation tool for those who smoked 

traditional cigarettes and were attempting to quit (Henningfield & Zaatari, 2010). Since 

their arrival, many similar products emerged that are collectively referred to as electronic 

nicotine delivery systems (ENDS) but are better known as electronic cigarettes, 

abbreviated as e-cigarettes (Center for Disease Control and Prevention, 2020c). In this 
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dissertation, all ENDS are referred to as e-cigarettes and the term vaping refers to the use 

of e-cigarettes (Truth Initiative, 2020).  

In 2016, the FDA began regulating these products as they do with other tobacco 

products mandating the packaging includes warning labels, tobacco product manufacturer 

registration, ingredient reporting, and subjecting them to premarket reviews (U.S. Food 

and Drug Administration, 2018). The health implications of vaping are still under 

investigation, but they are thought to negatively affect youth and young adults. As a 

result, ongoing efforts to combat the increasing use of these products have become a 

priority for government agencies such as the FDA’s Center for Tobacco Products and 

public health organizations such as the Truth Initiative. 

Significance of the Problem 
 

E-Cigarette use by Youth and Young Adults 
 

Since 2007 e-cigarettes have been in the U.S. marketplace and since 2014, they 

have been the most commonly used tobacco product by youth (Office of the Surgeon 

General, 2016), with over 3 million high school students reporting current use (Cullen et 

al., 2018; Wang et al., 2018). As a result, in 2016 the U.S. Surgeon General declared e-

cigarette use an urgent public health problem (Office of the Surgeon General, 2016) and 

by 2018, e-cigarette use among youth was declared an epidemic (Office of the Surgeon 

General, 2018).  

Like youth, young adults (18-24 years) are using e-cigarettes at an alarming rate 

(Gentzke et al., 2019), increasing 46.2% between 2013 to 2018 (Dai & Leventhal, 2019; 

Truth Initiative, 2020). In addition, a longitudinal study of young adults found that 21% 
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of the never-smokers initiated e-cigarette use during young adulthood, suggesting that 

health campaigns should expand their focus from the typical adolescent population also 

to include young adults (Cooper et al., 2018). This is further supported by the findings 

that young adults do not have knowledge of e-cigarette health implications or regulations 

(Cooper et al., 2018) and would benefit from targeted health campaigns that educate 

young people about the health risks associated with vaping. 

Health Risks Associated with Vaping  
 

The health risks associated with vaping are still being studied. However, 

preliminary medical research has found e-cigarette use with several adverse health 

implications (Callahan-Lyons, 2014; Grana, Benowitz et al., 2014; Kamat & Van Dyke, 

2017; Office of the Surgeon General, 2016; Palamidas, 2013). Despite these health 

findings, some experts suggest e-cigarettes have fewer adverse health impacts than 

traditional cigarettes and assist in cigarette cessation (Bhatnagar et al., 2014; Chen et al., 

2017; Glasser et al., 2020). These health uncertainties contribute to the controversy 

surrounding e-cigarette regulations and restrictions (Duke et al., 2014; Noar et al., 2019).  

E-Liquid and Vapor  

A significant area of confusion surrounding e-cigarettes has to do with the e-

liquid and aerosol users’ inhale. In a study of adult e-cigarette users, participants believed 

the aerosol, often referred to as vapor, was harmless (Coleman et al., 2016). However, a 

report from the Office of the Surgeon General (2016) found that the aerosol from e-

cigarettes contained harmful ingredients and nicotine, which is known to have negative 

health impacts, including on brain development in individuals under 25 years of age and 
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leads to addiction (Kamat & Van Dyke, 2017; Zeller, 2020). Further, e-liquid aerosol 

contains toxic levels of aldehydes and acrolein which cause lightheadedness, dizziness, 

nausea, and in high concentrations, can cause death (Sleiman et al., 2016; Talih et al., 

2016; Varlet et al., 2015).  

The e-liquid itself is the subject of several studies and substantial evidence 

suggests it is harmful. E-liquids often contain nicotine along with a plethora of other 

chemicals, such as propylene glycol, which is linked to mouth and throat irritation and 

dry cough (Callahan-Lyon, 2014). The nicotine levels in these e-liquids range from 0 mg 

to 36 mg/ml, but potentially even more (Davis et al., 2015). Problematically, some 

nicotine levels in the e-liquid are inconsistent with how they are labeled by up to 50% 

more nicotine than indicated (Callahan-Lyon, 2014; Cheng, 2014; Cameron et al., 2014; 

Goniewicz et al., 2013; Trehy et al., 2011; Williams et al., 2011) and even supposedly 

nicotine-free e-liquids have been found to contain nicotine (Kubica et al., 2013). Product 

mislabeling that is inconsistent and misleading is dangerous for consumers as it could 

lead to nicotine poisoning (Callahan-Lyon, 2014).   

E-Cigarette or Vaping Product Use-Associated Lung Injury 

In August 2019, state health departments around the U.S. began to see an increase 

in lung-related illnesses linked to vaping (Krishnasamy et al., 2020). We now know this 

illness as e-cigarette or vaping product use-associated lung injury (EVALI). As of 

February 2020, a total of 2,807 EVALI cases were reported to the Center for Disease 

Control and Prevention (CDC) and 68 people died (Center for Disease Control and 

Prevention, 2020a).  
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 Recent data suggest a strong link between an additive in some e-cigarette 

products called vitamin E acetate and the EVALI outbreak (Blount et al., 2020). Vitamin 

E acetate is an additive found in many foods, dietary supplements, cosmetic products and 

is safe when ingested or applied topically (Center for Disease Control and Prevention, 

2020a). However, when inhaled, vitamin E acetate may cause respiratory issues (Bhat et 

al., 2020; Center for Disease Control and Prevention, 2020a). The e-cigarette products 

found to contain vitamin E acetate were most often ones that contained 

tetrahydrocannabinol (THC; Center for Disease Control and Prevention, 2020a; Duffy et 

al., 2020). In one study with EVALI patients, 94% confirmed their use of THC e-

cigarette products (Blount et al., 2020), validating that illegal e-cigarette products caused 

EVALI.    

Health departments around the country have seen a gradual decline in EVALI 

patients since late 2019 that can be attributed to several factors, including increased 

public awareness of the risks associated with vaping or e-cigarette use; the removal of 

vitamin E acetate from some vaping products; and more significant response from law 

enforcement related to illicit vaping products (Center for Disease Control and Prevention, 

2020a). Therefore, the CDC and FDA recommend that individuals avoid using e-

cigarettes products that contain THC, especially if these products are obtained from 

informal sources such as friends, family, or in-person or online dealers (Center for 

Disease Control and Prevention, 2020a).  

Flavors 
Flavoring chemicals found in e-liquids also pose a significant health risk for users 

(Allen et al., 2016; Kosmider et al., 2016; Gerloff et al., 2017). Some e-liquids can 
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contain flavoring chemicals ranging from 10-40 mg/ml in a single disposable device or 

pod (Tierney et al., 2016). Flavoring chemicals in e-liquids include cinnamaldehyde, 

which has found to be toxic to cells (Bahl et al., 2012; Behar et al., 2016; Muthumlage et 

al., 2018), acetoin, maltol, pentanedione and diacetyl, which is linked to popcorn lung, a 

severe lung disease (Allen et al., 2016; Center for Disease Control and Prevention, 

2020c). When an e-cigarette user breathes the e-liquid aerosol into their lungs, they could 

experience inflammation and oxidative stress responses in their lung cells (Lerner et al., 

2015; Gerloff et al., 2017).  

Youth and young adults most often use refillable e-cigarette devices (Lanza et al., 

2020) and are mixing several flavors in their tank systems (Schneller et al., 2019). This is 

problematic as studies have found that mixing e-liquids results in the highest cytotoxicity 

(Muthumlage et al., 2018), change the body at the cellular level, is linked to accelerated 

aging, caused inflammation, and inhibited wound healing responses (Lucas et al., 2020).   

Multiple Tobacco Product Use 

Some sources argue that e-cigarettes are beneficial for people trying to quit 

cigarette smoking (Glasser et al., 2020; Hajek et al., 2019) and that vaping is less risky to 

users (Kmietowicz, 2018). However, several studies show an association between e-

cigarette use and an increased risk of initiating cigarette use (Barrington-Trimis et al., 

2016; Khouja et al., 2021; King, Reboussin et al., 2018; Leventhal et al., 2015; Loukas et 

al., 2018; Miech et al., 2017; Primack et al., 2015; Saddleson et al., 2015; Soneji et al., 

2017; Spindle et al., 2017; Wills et al., 2017). Further, e-cigarette use by college students 

was not motivated by a desire to quit cigarette smoking (Sutfin et al., 2013), which 
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suggests that young adults could be current users of multiple tobacco products which are 

problematic for their health. Dual users (i.e., those who smoke both cigarettes and e-

cigarettes or some combination of two or more tobacco products) report a greater number 

of cigarettes smoked per day, a worse general health score, difficulty breathing (Wang et 

al., 2018) and may engage in other risky behaviors such as excessive alcohol 

consumption and drug use (Grant et al., 2019).  

In summary, the research demonstrates that a growing number of youth and 

young adults are using e-cigarettes (Gentzke et al., 2019). The use of e-cigarettes was not 

motivated by a desire to quit cigarette smoking, and vaping increases the likelihood of 

non-cigarette users initiating smoking (Khouja et al., 2021), which could reverse decades 

of efforts to reduce cigarette smoking (Noar et al., 2019). Along with the increased health 

risks of using multiple tobacco products (Wang et al., 2018), evidence suggests that the 

ingredients in e-cigarettes can be dangerous (Lucas et al., 2020; Muthumlage et al., 

2018). Thus, it is imperative that public health and government officials work to prevent 

non-tobacco users from initiating e-cigarette use. Some of the current regulations in the 

U.S. are already working towards this goal.  

E-Cigarette Regulations in the United States  

The Family Smoking Prevention and Tobacco Control Act, signed into law in 2009, 

has expanded in recent years, such as with the 2016 expansion to include e-cigarettes in 

the classification of tobacco products. Thus, the FDA has the authority to regulate the 

manufacturing, distribution, and marketing of tobacco products. However, some argue 

that the FDA is not utilizing its full authority to prevent underage use of e-cigarettes 
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(Gee, 2020). Despite the criticism, there are several major regulations the FDA has 

implemented. 

The FDA released guidance in 2020 that requires e-cigarette manufacturers to cease 

manufacturing, distribution, and sales of unauthorized flavors (i.e., fruit, mint, and dessert 

flavors) other than tobacco or menthol in pod-type e-cigarette systems (U.S. Food and 

Drug Administration, 2020a). The flavor ban aims to reduce the potential for youth and 

young adults to become addicted to nicotine while still allowing adult smokers to use e-

cigarettes to quit combustible tobacco use (U.S. Food and Drug Administration, 2020a). 

Many scholars have voiced support for flavor restrictions, hoping to reduce youth 

and young adults’ use of e-cigarettes. However, research that looked at Nielsen Retail 

Scanner data from 2013 to 2020 found that while total e-cigarette sales declined after the 

flavor ban, menthol-flavored e-cigarette sales dollars increased (Diaz et al., 2020). This 

suggests that the FDA flavor ban did little to reduce e-cigarette use, and instead, users 

shifted to menthol-flavored e-cigarettes, which could increase the chances of cigarette 

initiation (Gee, 2020). Also, when examining e-cigarette use trends after flavor 

regulations were implemented, most users surveyed began using other e-cigarette 

products such as flavored disposable products (Diaz et al., 2020) or purchased e-

cigarettes products from black market manufacturers or retailers (Tackett et al., 2020).  

 Other strategies to reduce youth e-cigarette use include the passing of Tobacco 

21 (T21), which went into effect in December 2019 and raised the minimum age for sale 

of tobacco products from 18 to 21 years in all states (U.S. Food and Drug Administration, 

2020b). New York and California had previously implemented T21 laws. Research 
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suggests that the effectiveness of T21 at reducing underage access to tobacco products 

varies. In some cases, sales of tobacco products decreased after T21 was implemented in 

California (Zhang et al., 2018). However, in New York, retailer compliance was low, and 

many underage users could purchase tobacco products (Schiff et al., 2020; Silver et al., 

2016). Thus, it remains uncertain how effective T21 will be on a national level.  

Those who argue for more e-cigarette restrictions identify areas where tighter 

regulations are needed to impact underage e-cigarette access and use intentions. First, the 

internet creates difficulties in regulating e-cigarette (Collins et al., 2019). E-cigarette 

advertisements are largely unregulated, contributing to the spread of misleading or 

misinformation that is difficult to correct (Collins et al., 2019; O’Brien et al., 2020). 

These advertisements contain youth appealing content (Padon et al., 2017, 2018) and 

reach an estimated 24 million youth and young adults (Duke et al., 2014). Individuals 

exposed to e-cigarette advertisements are at risk for increased susceptibility to initiating 

use (Mantey et al., 2016; Padon et al., 2018; Papaleontiou et al., 2019) and can decrease 

the perceived risks associated with combustible tobacco cigarettes (Kim et al., 2019) 

which could lead to dual use of tobacco products. 

Opposition to E-Cigarette Regulations 

Other researchers propose a need to balance limiting e-cigarette availability to 

underage individuals while allowing adults to use these products to assist in cigarette 

cessation. Supporting this argument is evidence that e-cigarettes are more effective at 

helping people stop using conventional tobacco products than nicotine replacement 

therapy such as nicotine patches (Hajek et al., 2019). An analysis of the Population 
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Assessment of Tobacco and Health (PATH) data shows that daily e-cigarette use by 

adults was associated with 77% increased odds of abstaining from cigarettes (Kalkhoran 

et al., 2020). While e-cigarettes are not harmless, smokers who switch from cigarettes to 

e-cigarettes will likely reduce cigarette-related health harms (McNeill et al., 2018). 

Adult e-cigarette users vocalize the problems sweeping regulations would have on 

their legal access to these products. These concerns are supported by evidence that 

suggests several state e-cigarette regulations may be associated with less product use 

among U.S. adults (Du et al., 2020) which could turn adult users back to cigarettes (Chen 

et al., 2019). The CDC (2020) recommends that adults who use e-cigarette products as an 

alternative to traditional cigarette smoking do not resume smoking traditional cigarettes. 

In the efforts to restrict underage access to e-cigarettes, officials must not inadvertently 

push e-cigarette users back towards combustible cigarettes. 

Public Health Campaigns  

Beyond implementing more regulations, public health officials can use 

educational tools to inform at-risk populations about the dangers of e-cigarette use. 

Public health campaigns have been highly effective in reducing cigarette smoking and the 

same has been found in e-cigarette public health campaigns (Stevens et al., 2021). 

Professionals in public health rely on various message themes to inform the public about 

the harms associated with tobacco use. Popular message strategies include fear appeals 

which provoke negative emotional responses that encourage healthy behaviors (Dillard, 

1994; Witte, 1992) and have been used in The Real Cost cigarette campaign (Zhao, 

Roditis, et al., 2019).  Historically, it has also been effective to draw attention to the 
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tobacco industry's deceptive advertising and unethical practices (Humphrey, 1997; 

Stevens, 1998). The success of these message strategies in anti-smoking campaigns has 

also shown promise in messages about the harms associated with e-cigarette use (Truth 

Initiative, 2020). However, more research is needed to test specific message themes to 

better understand how to counter e-cigarette advertisements (Owusu et al., 2020).   

In Summary, there have been efforts by the U.S. Government to restrict access of 

e-cigarettes to underage individuals (U.S. Food and Drug Administration, 2020a) but the 

effectiveness of these regulations varies (Diaz et al., 2020; Tackett et al., 2020). Further, 

many claim the regulations make it difficult for adult smokers to use e-cigarettes as a 

cessation tool for cigarettes (Du et al., 2020). Methods, such as public health campaigns, 

effectively reduce smoking rates and could be a more effective strategy to reduce 

underage vaping (Steven et al., 2021), but further message testing research is needed 

(Owusu et al., 2020). One way to improve public health messages is to incorporate 

theoretical frameworks to guide message development (Maibach & Parrott, 1995).   

Theoretical Frameworks and Strategies  

Researchers can use theories to design effective health messages (Maibach & 

Parrott, 1995). One such framework is uncertainty management theory (UMT; Brashers, 

2001), which has been applied to various health contexts (Brashers, 2007; Glynn et al., 

2021; Rains, 2014), including e-cigarettes (Yang, Herbert et al., 2020). UMT can help 

explain how constructs such as self-efficacy and willingness to communicate about health 

relate to messages where conflicting information and uncertainty are high, such as the 

case with e-cigarettes (Glynn et al., 2021). Further, when uncertainty regarding a health 
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outcome is high, it may lead individuals to seek more information about the topic 

(Brashers et al., 2000; Mischel, 1988; Rains, 2014), such as with healthcare providers 

(Noar et al., 2019). However, the research regarding uncertainty about e-cigarettes and 

willingness to communicate about health risks of e-cigarettes is not well studied in young 

adult populations, leaving a gap in the literature that needs to be addressed.  

Second, the heuristic-systematic model of information processing (Chaiken & 

Ledgerwood, 2011) also serves as a valuable guide to understanding how individuals 

process e-cigarette messages. For example, this model has been used in e-cigarette 

studies to understand conflicting health warning information and intentions to use e-

cigarettes (Katz et al., 2018), the influence of modified risk statements about e-cigarette 

flavors (Katz et al., 2020), and risk perceptions of e-cigarettes (King, Ndoen et al., 2018). 

In addition, this model serves as a helpful guide to understand how different message 

themes in e-cigarette messages are associated with perceived message effectiveness, 

source credibility, and behavioral intentions.  

Third, the elaboration likelihood model (Petty et al., 1981) is another dual-

processing model that shares many similarities with the heuristic-systematic model. This 

model is used to understand how much thought and consideration people give to 

persuasive messages and the multiple roles variables have in persuasion (O’Keefe, 2013). 

This model has been used to understand source credibility and framing on behavioral 

intentions (Jones et al., 2003) and how people process cigarette messages (Flynn et al., 

2011). An extended application to e-cigarettes is useful to understand the applicability to 

e-cigarette messages.   
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Research Goals  

Scholars have called for additional research on developing messages to combat 

the growing number of new youth and young adult e-cigarette users (Villanti et al., 

2021). While youth account for the largest user group of e-cigarettes, this population is 

often difficult to access without funding to compensate participation and parental consent 

is required, which could be challenging to obtain, especially when the study involves 

illegal or sensitive health behaviors. Alternatively, young adults are an appropriate 

population to test e-cigarette health harm messages on because they are exposed to e-

cigarette advertisements (Duke et al., 2014), are making their own health decisions that 

could impact their future health (Lawrence et al., 2017), and report a high prevalence of 

experimentation with e-cigarettes (Dai & Leventhal, 2019). As young adult use of e-

cigarette remains high, scholars must focus on developing messages that target this 

audience.  

The overall goal of this dissertation was to understand young adults’ perceived 

source credibility, perceived message effectiveness, willingness to communicate about 

their health, self-efficacy, and future e-cigarette use intentions after viewing messages 

that varied by theme and source. To achieve this goal, a sample of young adults enrolled 

in a large Mid-Atlantic university saw one of 16 messages and answered questions 

regarding the variables of interest.  

Preview of Chapters  

With these goals in mind, the remaining chapters detail the information relevant 

to this study. Chapter two explores the literature relevant to the variables of interest and 
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explains how they connect to the three theoretical frameworks used to guide this research. 

Chapter three details the methodology of the study conducted for this dissertation. 

Chapter four reports the findings for the study and includes the tables that are useful to 

interpret the results. Finally, chapter five dives into the meaning of the results and 

explores practical and theoretical implications. The final chapter concludes with 

limitations associated with the study and provides recommendations for future research to 

expand on the findings presented here.  
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LITERATURE REVIEW 

Description of E-Cigarettes  

 The first e-cigarettes were designed to mimic the appearance of traditional 

tobacco cigarettes to assist individuals in quitting combustible tobacco products without 

sacrificing the look and feel of smoking (Hildick-Smith et al., 2015). Newer e-cigarette 

designs resemble cigars, pipes, pens, and USB drives, while tank systems are unique in 

their appearance (Center for Disease Control and Prevention, 2020c). Most e-cigarettes 

contain three main components, a battery, a heating element, and a cartridge, pod, or 

container that holds the e-liquid. To use the e-cigarette, users activate the device, usually 

by pressing a button, which engages the heating element in which an atomizer produces 

an aerosol from the e-liquid, which the user inhales. 

These e-cigarette styles come with pre-filled e-liquid and are intended to be 

thrown away when the e-liquid is empty; these are known as disposables (e.g., Puff Bar). 

Once the ban on flavored pods was implemented, many users switched to this style of e-

cigarette device (Williams, 2020). Disposables are relatively cheap compared to other e-

cigarette products, are readily available online, come in various styles and flavors, and 

vary in the amounts of nicotine in the e-liquid (Williams, 2020). Figure 1 depicts various 

types of disposable devices.   
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Other styles, such as tank systems, also known as mods, allow users to refill their 

tank with e-liquid that comes in different flavors and nicotine levels. According to recent 

national data, tank systems are the most common e-cigarette device type by both youth 

and young adults (Schneller et al., 2019). These devices are popular for users who want 

to do vape tricks, a practice popular among young people where users blow large vape 

clouds into shapes (Barker et al., 2019; Kong et al., 2020; Pepper et al., 2017). Tanks also 

appeal to users because they can be customized by adjusting device power levels, 

changing the heating coils, and mixing their e-liquid (Brown & Cheng, 2014; Schneller et 

al., 2019; Talih et al., 2015). Several studies have found that increasing the voltage of 

these devices led to an increase in potentially harmful ingredients (Kosmider et al., 2014; 

2015; 2018; Sleiman et al., 2016; Zhao, Navas-Acien et al., 2019) and a high presence of 

metals that vary by device, e-liquid flavor, and the degradation of the coil over time 
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(Hess et al., 2017; Olmedo et al., 2018; Williams et al., 2015; Zhao, Navas-Acien et al., 

2019). Figure 2 shows the device, the replaceable parts, and the liquids. 

 

 

 

 

 

A third style, sometimes called pod-systems (e.g., Juul), is a rechargeable device 

that uses pre-filled, disposable containers, called pods (hence the device name). This type 

of device once dominated the e-cigarette but recently has been overtaken by tank and 

disposable systems. This is part may be attributed to the lack of flavored pods available. 

Figure 3 shows the different styles of reusable devices and pods. 
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E-Cigarette Marketing Practices  

Despite the growing body of evidence that supports the point that vaping is 

associated with health risks points to the health risks (Allen et al., 2016; Loukas et al., 

2018; Muthumlage et al., 2018), many people still have positive regard towards e-

cigarette products (Case et al., 2018). This is likely due to narrative promoted by media 

outlet and e-cigarette marketing that vaping is safe, risk-free, and cool (Duke et al., 2014; 

Grana & Ling, 2014; Kim et al., 2019; Payne et al., 2016; Wagoner et al., 2016). Scholars 

believe the positive sentiment towards e-cigarettes could be due to e-cigarette 

advertisement exposure (Wagoner et al., 2016).  

E-Cigarette Advertisements  

E-cigarettes have normalized smoking, can influence smoking behaviors, and 

threatens decades of public health campaign efforts to reduce tobacco use (Fairchild et 
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al., 2014). As e-cigarettes use increases, e-cigarette companies are earning large profits 

(Zaleski & Huet, 2019) that allow them to become more creative with their marketing 

strategies (Padon et al., 2017). Unlike cigarette companies who are restricted by 

advertising regulations (e.g., restricted from television advertisements), e-cigarette 

companies are free to market with minor restrictions and a broad reach (Collins et al., 

2019; Duke et al., 2014), with 78.2% of young adults reporting exposure to e-cigarette 

advertisements in some form (Wagoner et al., 2019). 

The extensive reach of these advertisements can, in part, be attributed to their 

presence on social media as most e-cigarette brands are present on at least two platforms 

(O’Brien et al., 2020). In addition, E-cigarette messages on social media typically 

contains pro-e-cigarette content (Lazard et al., 2016; Yang et al., 2019), and depict e-

cigarettes as healthy, safe, and socially desirable (Berg et al., 2015; Farrelly et al., 2015). 

This is problematic as young adults report using social media for social learning and 

health information seeking (Al-Menayes, 2015).  

Further, e-cigarette advertisements in any form often make implicit or explicit 

health claims such as e-cigarettes are a safer alternative to cigarettes or even utilize 

celebrity endorsement to make their products more appealing (Grana & Ling, 2014). 

While e-cigarette companies claim they do not market towards underage individuals, 

youth believe that these advertisements are meant for younger people, not adults 

(McKelvey et al., 2019).  
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Consequences of E-cigarette Advertisement Exposure  

Research indicates that young adults typically have positive attitudes and beliefs 

about e-cigarettes (Duke et al., 2014; Cho et al., 2019; Coleman et al., 2016; Gorukanti et 

al., 2017; Mantey et al., 2016; Padon et al., 2017; Peters et al., 2013; Phua et al., 2018) 

despite acknowledging a lack of knowledge about e-cigarettes or their risks (Coleman et 

al., 2016; Yang et al., 2019). Scholars believe this is in part because of e-cigarette 

advertisement exposure. This thought is supported by results that found even non-e-

cigarettes users had more positive feelings towards e-cigarettes and higher intentions to 

vape after exposure to e-cigarette positive advertisements (Pokhrel et al., 2016). 

Further, exposure to tobacco social media marketing and more frequent social 

media use is related to tobacco use longitudinally (Depue et al., 2015), positive attitudes 

towards vaping (Al-Menayes, 2015), and higher rates of vaping intentions in young 

adults (Massey et al., 2021). Advertisements in any form that appeal to youth and young 

adults were found to reduce harm perceptions and increase the likelihood of e-cigarette 

use (Padon et al., 2017; Padon et al., 2018; Papaleontious et al., 2019; Pokhrel et al., 

2019). 

When investigating the motivations behind using e-cigarette products, young 

adults liked the high-tech appearance, flavor options, nicotine exposure control, and 

ability to do smoke tricks (Wagoner et al., 2016). They also have low health risk 

perceptions of the products (Yang et al., 2019), enjoy the sensory satisfaction (e.g., 

relieve stress and headaches, control fidgetiness, and like the buzz), enjoy the recreational 

aspect, and feel it has professional and social benefits compared to cigarettes (Pokhrel et 
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al., 2015). Exacerbating the problem, young adults received positive reinforcement from 

family and friends for using e-cigarettes in place of combustible cigarettes (Coleman et 

al., 2016) which could hinder users from altogether quitting tobacco use and instead 

replace one product with another.  

It is clear that e-cigarette advertisements are seen by and appeal to younger 

generations, despite the claims that youth are not the target audience (Collins et al., 

2019). It seems vaping has become normalized, socially desirable by some, and is even 

seen as beneficial (Coleman et al., 2016; Pokhrel et al., 2015). Despite the evidence that 

vaping could be dangerous, risk perceptions of e-cigarettes are low (Papaleontious et al., 

2019; Pokhrel et al., 2019). As e-cigarette use remains high, messages that prevent non-

tobacco users from initiating e-cigarette use and educate individuals about the risks of 

using these products are vital. Due to this, scholars and public health officials alike have 

called for more research on how to counteract e-cigarette advertising and social norms to 

prevent another generation from becoming addicted to nicotine (Padon et al., 2017).  

Strategies to Counter E-Cigarette Use  

As e-cigarette use remains high in youth and young adult populations, there is a 

need to develop strategies that prevent non-tobacco users from initiating e-cigarette use 

and that educate individuals about the risks of using these products. To do this, scholars 

can turn to the successful strategies used to reduce combustible cigarette use. One way to 

do this is by developing counter messages or anti-tobacco messages (Farrelly et al., 2017) 

and disseminating these messages through public health campaigns (Shen, 2010). 
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Creating these messages can be a challenging task as there are many factors to consider, 

one such factor is determining a message theme (Brennan et al., 2017).  

Message Themes 

Tobacco can negatively impact an individual in many ways from their health to 

their social life, meaning there are several themes message creators can use to emphasize 

the risks of tobacco. There are several theme options to include in a message. Common 

message themes include chemicals, metals, uncertainty about ingredients, addiction, long 

and short-term health risks, flavors, mood effects, social implications, and dangerous 

exploding devices (Brennan et al., 2017; Lazard, 2021; Owusu et al., 2020; Sangalang et 

al., 2019; Villanti et al., 2021). Scholars recommend using multiple related themes in 

messages (Owusu et al., 2020). Further, researchers testing anti-e-cigarette messages on a 

youth and young adults found that participants wanted more detailed information about 

the specific risks of vaping, what e-cigarette do to the body (Noar et al., 2019; Ross, 

2017), and expressed a desire to learn novel information (Lazard et al., 2018). These 

suggestions should be taken into consideration by message creators to make the messages 

as impactful as possible. This study drew upon these past findings and developed 

messages that used four health-related themes that warrant further investigation.  

General Health  

First, it was essential to include health themes linked to adverse health 

implications to ensure the message is believable and credible. Previous efforts to reduce 

cigarette smoking have found anti-tobacco messages that highlight the health 

consequences of smoking to increase health concerns and reduce smoking intentions 
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(Farrelly et al., 2017; Rath et al., 2019; Shen, 2010). In addition, E-cigarette messages 

have been used to inform individuals about the health implications of vaping with success 

(Noar et al., 2018; Noar et al., 2020; Owusu et al., 2020; Ross, 2017) and points to the 

utility of using health themes in messages (Noar et al., 2019; Royne & Levy, 2015; 

Walter, 2019). Further, a large qualitative study (n = 1000 youth 13-17 and n = 1000 

youth adults 18-24) found that the most common motivation to quit vaping was health-

related (Amato et al., 2021). 

Anti-e-cigarette messages usually focus on specific health aspects related to 

vaping. However, it could be that a general message theme of health could be just as 

effective at communicating the risks. One way to expand on the current literature is to 

test a general health message that includes both the short-term and long-term effects of 

vaping. Typically, youth have difficulty relating to long-term health risks and short-term 

health risks are more effective (Liu & Yang, 2020). Young adults are at a point in their 

lives where they may be able to process the impact of long-term health implications 

better. Thus, this dissertation tested a general health message that included both long-

term and short-term health implications of vaping.  

Ingredients  

Another way to develop credible messages is by drawing upon messages used in 

other public health campaigns. Campaigns such as The Real Cost have used ingredient 

themes in their messages (Brennan et al., 2017). In addition, scholarly evidence shows e-

cigarettes contain a plethora of potentially dangerous ingredients, including chemicals 

that are still under investigation (Allen et al., 2016; Callahan-Lyon, 2014; Kosmider et 
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al., 2016; Gerloff et al., 2017). These clearly show support for using an ingredient 

message theme.  

These products also contain various amounts of metals that contribute to short and 

long-term health consequences, such as shortness of breath (short-term) and popcorn lung 

(long-term: Allen et al., 2016; Center for Disease Control and Prevention, 2020c). 

Messages that included information about the harmful effects of chemicals were found to 

reduce e-cigarette cravings and intentions to purchase (Sanders-Jackson et al., 2015) and 

were perceived as effective (Noar et al., 2019). These findings support the use of metals 

in an ingredient message theme.  

Most e-cigarette harm messages focus on either chemicals or metals. As 

discussed, scholars have found that messages containing multiple themes could be more 

impact than a single theme (Owusu et al., 2020). As both chemicals and metals are 

related to the content of the ingredients within e-juice, it could be practical to combine 

both into the common theme of ingredients. This study adds to the literature by testing a 

message that includes multiple themes and discusses the specific health effects these 

ingredients could cause.  

Nicotine  

Since August 2018, the FDA has required that e-cigarette packaging and 

advertisements contain a warning message that the products contain nicotine (Wackowski 

et al., 2019). Nicotine addiction is often a critical theme in e-cigarette prevention 

messages (Roditis et al., 2020; Sangalang et al., 2019). Messages that contain information 

about the risks of nicotine are an effective method to increase intentions to avoid tobacco 



25 
 

products (Erku et al., 2021; Wackowski et al., 2019). Further, research with youth and 

young adults found that messages stating nicotine harm brain development were 

perceived as more effective than addition messages alone (Noar et al., 2019; Wackowski 

et al., 2019). While some evidence suggests addiction can be tricky to message on 

(Villanti et al., 2021), it could be because youth have difficulty understanding the 

definition of addition or how difficult it is to quit smoking (Roditis et al., 2016; Villanti et 

al., 2019). Young adults may be better able to process additional messages and abstract 

concepts as their cognitive functioning improves.  

Most message testing research focuses on nicotine health harms or nicotine being 

addictive (Erku et al., 2021; Noar et al., 2019; Villanti et al., 2021; Wackowski et al., 

2019). Since the literature suggests combining themes, messages explaining that e-

cigarettes contain nicotine, which is addictive, and can harm brain development into the 

mid-20’s, may be an effective way to reach young adults. The combination of stating 

explicitly that nicotine is addictive and is the cause of health issues could be better 

understood by this population and increase knowledge about nicotine (Villanti et al., 

2019) reducing misconceptions about the dangerous effects of nicotine in any tobacco 

product.  

Uncertainty  

Creators of anti-e-cigarette messages could use uncertainty themes to help 

persuade individuals from initiating e-cigarette use. Two recent studies found that 

participants who viewed e-cigarette uncertainty message themes had higher risk 

perceptions when compared to the control group (Li et al., 2020; Owusu et al., 2020). 
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Previous research (Kong et al., 2015; Noar et al., 2019) found messages that emphasized 

uncertainty were effective with youth but was not tested with young adults. To address 

this gap, the present study included an uncertainty message theme and expanded the 

current literature by exploring an area that many were highly uncertain about, the EVALI 

illness.  

 The EVALI outbreak that was previous discussed, was unnamed and the causes 

were unknown at the time of data collection for this study. There was substantial 

uncertainty from public health officials about what it was in e-cigarettes that was causing 

lung-injuries and killing some e-cigarette users. The uncertainty message theme 

emphasized that researchers were unaware of what caused EVALI, only that it was 

related to e-cigarette use. While the cause of EVALI is now understood as the vitamin E 

acetate additive in THC e-juice cartridges, it is still worthwhile to understand if invoking 

uncertainty is a viable theme for young adults that could be utilized in future messages. It 

is also worth examining uncertainty themes as much of the information is still 

contradictory and most likely will be until long-term data is collected. 

Young Adult Population 

Typically, studies use audience segmentation strategies to develop interventions 

for specific populations (Soneji et al., 2017; Tan et al., 2015; Warren, 2013; Yang et al., 

2019; Yang et al., 2018). Adolescents are the focus of most e-cigarette research due to 

their high susceptibility to begin smoking and the increased health risks they face such as 

stunting brain development (Noar et al., 2019; Peters et al., 2013; Sargent et al., 2010). 
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However, this leaves a gap in young adult populations who are also at risk for e-cigarette 

initiation despite not using other tobacco products.   

Young adulthood is a time for experimentation (Arnett, 2000) and a time when 

young adults establish lifelong health behaviors (Rath et al., 2012). As previously 

discussed, young adults (18-29) use of e-cigarette products is on the rise (McMillen et al., 

2014) as well as among college students specifically (Littlefield et al., 2015; Pearson et 

al., 2012; Regan et al., 2013; Sutfin et al., 2015). One potential hypothesis for increased 

e-cigarette use by young adults is that this age group is often in college and sees their 

peers openly vaping, while youth often have to hide their e-cigarette use from parents and 

teachers (Kong et al., 2015). Studies of both youth and young adult populations have 

consistently reported that peer influence is a common reason they started vaping (Kong et 

al., 2015; Pepper et al., 2017) and that their first e-cigarette was acquired from a friend 

(Cooper et al., 2018).  

Studying young adults enrolled in college is a practical way to access this 

population as 66.2% of young adults attend a college or university (United States 

Department of Labor, 2020). In a broader sense, college students’ substance use trends 

are predictive of substance use in larger populations (Johnston et al., 2013) and could 

help researchers predict future product use trends (Spindle et al., 2017). For these 

reasons, this study utilized a sample of college students to help further test strategies to 

reduce e-cigarette use. 
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Source Credibility  

The previous literature has mixed findings of what sources young adults trust for 

health information (Peterson et al., 2020). Further, e-cigarette risk information is fraught 

with contradictory information from trusted sources. The inability of credible sources to 

agree on a stance makes it even more challenging to counter the misinformation coming 

from e-cigarette companies. This study examines young adult’s perceived source 

credibility of different sources to help clarify which sources may be effective at 

delivering e-cigarette health messages. 

Theoretical Guidance and Application  

Given the high use of e-cigarette products by young adults (Dai & Leventhal, 

2019; Gentzke et al., 2019) and their lack of knowledge about the risks of vaping (Cooper 

et al., 2018), anti-e-cigarette messages must correct misinformation and encourage health 

behaviors. Theoretical frameworks guide how to design persuasive messages that could 

encourage healthy behaviors. Theories also help make sense of results from message 

testing. Three theories were used as a framework to assist in the message development 

and used to determine dependent variables of interest.   

Uncertainty Management Theory  

Uncertainty management theory (UMT; Brashers, 2001) expands on the earlier 

works of uncertainty management (Berger & Calabrese, 1975) by posing that uncertainty 

is not always negative and can help scholars understand how to utilize uncertainty to 

encourage healthy behaviors (Brashers, 2007). UMT has been applied across various 

interests, most prominently in health settings (Brashers, 2007).  Uncertainty is explained 
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to exist “when details of situations are ambiguous, complex, unpredictable, or 

probabilistic; when information is unavailable or inconsistent; and when people feel 

insecure in their state of knowledge or the state of knowledge in general” (Brashers, 

2001, p. 478).  

Reactions to uncertainty can vary by the individual, where some wish to seek 

more information to reduce uncertainty, others may avoid information to remain 

uncertain. For example, when uncertainty management was studied in the context of 

adults tested for HIV, 13% of people sampled never received their results (Tao et al., 

1999), while others sought out information to learn as much as possible about the disease 

(Brashers et al., 2000). While uncertainty can lead to negative emotions, negative 

emotions can be used to help people make positive behavior changes (Brashers, 2001). 

Previous work suggests that uncertainty messages that utilize fear appeals (Witte, 1992) 

or guilt (O’Keefe, 2013) can motivate individuals to make positive health behavior 

changes (Brashers, 2001). UMT also accounts for situations when individuals have much 

information about a topic but still feel uncertain because the information is contradictory 

(Brashers, 2001). Uncertainty management, decision making when uncertainty is high, 

and information seeking in uncertain situations is well studied in many health contexts 

(Ellsberg, 1961; Johnson-Taylor et al., 2007; Nagler, 2014) and has recently been 

explored in relation to e-cigarettes (Yang, Herbert et al., 2020). 

Conflicting information about the health risks associated with vaping is prevalent. 

E-cigarette companies depict their products as safe while government and public health 

agencies warn about the risks of vaping. Contributing to the confusion, several credible 
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health organizations, scientists, and government agencies disagree on a stance towards e-

cigarettes (Glynn et al., 2021). Historically, credible sources were united against one 

enemy, big tobacco, sending a clear message to the public that combustible tobacco was 

dangerous and should be avoided. However, with the introduction of e-cigarettes to the 

U.S. market, the public no longer has a clear message regarding the risks of vaping 

(Yang, Herbert, et al., 2020). For example, Public Health England’s 2018 campaign 

claims that vaping is 95% safer than using combustible cigarettes (Kmietowicz, 2018; 

McNeill et al., 2015) while the FDA does not recognize e-cigarettes as a viable cessation 

method (U.S. Food and Drug Administration, 2017). The conflicting information can 

cause feelings of uncertainty in individuals (Yang, Herbert et al., 2020), motivating 

individuals to avoid e-cigarettes to protect their health. 

Willingness to Communicate about Health  

Willingness to communicate about health (Wright et al., 2007) is a framework 

that accounts for an individual’s openness to discussing their health. This work builds on 

previous research about willingness to communicate in general (McCroskey & 

Richmond, 1998).  McCroskey and Richmond (1998) define willingness to communicate 

as “an individual’s predisposition to initiate communication with others” (p.120). When 

this construct was proposed, they cautioned that this trait was most likely influenced by 

the situation (McCroskey & Richmond, 1998). Therefore, it could be that different 

message themes also influence an individual’s willingness to communicate about e-

cigarette health risks. 
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UMT and Willingness to Communicate about Health. Previous literature 

suggests that when confronted with contradictory information, individuals may take 

advantage of the uncertainty to justify their behavior (Brashers, 2001; Brashers & 

Babrow, 1996; Brashers et al., 2000). For example, an individual may continue to vape 

and validate their choice because the long-term health implications of doing so are 

unknown. Alternatively, individuals may also attempt to seek additional information by 

communicating with other (Brashers et al., 2000; Mischel, 1988). According to Wright et 

al (2007), there are many instances in which people discuss their health and having health 

conversations could be beneficial in spreading correct information.  

One concept that may influence an individual's willingness to communicate about 

health is self-efficacy. Self-efficacy as a concept was proposed by psychologist Albert 

Bandura who explained: “perceived self-efficacy is concerned with judgements of how 

well one can execute courses of action required to deal with prospective situations” 

(Bandura, 1982, p. 122). In other words, self-efficacy is an individual’s expectation about 

their ability to perform a behavior (Bandura & Adams, 1977). It is much more difficult to 

engage in a healthy behavior repeatedly or continuously avoid unhealthy behaviors. It 

requires a great deal of self-confidence that an individual can continue engaging in the 

desired behavior. 

Concerning e-cigarettes, self-efficacy could be related to individuals' belief that 

they can quit using or avoid initiating e-cigarettes. However, when uncertainty is high an 

individual’s self-efficacy to avoid the negative health behavior could be low. As 

discussed above, a person could use the uncertainty to justify their behavior (Brashers, 
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2001) or feel less informed to make positive behavioral choices. Previous research 

indicated that exposure to positive e-cigarette-related content led to lower self-efficacy 

and lower intentions to quit vaping (Phua, 2019).  

However, the relationship between uncertainty, self-efficacy, and willingness to 

communicate about health are not well studied, especially in the context of anti-tobacco 

campaigns. Self-efficacy is a necessary component to help current non-users continue 

avoidance of e-cigarettes and for current users to quit using e-cigarettes.  

Willingness to Communicate about Health and Message Themes. Previous 

research has examined participants’ willingness to communicate about e-cigarettes after 

exposure to different messages themes. Research by Noar et al (2019) found that youth 

who signed up for e-cigarette health messages via text message, showed or talked about 

the messages with friends and family members. Another study with adults over 18 tested 

various message themes and asked participants about their willingness to communicate 

about the risk of e-cigarettes but did not find significant differences between message 

themes (Owusu et al., 2020). The first study did not include a message theme about 

uncertainty (Noar et al., 2019). The second study included participants over 18, but the 

young adult age range (18-24) was the smallest portion of the sample. The present study 

expands on the literature by assessing young adults’ willingness to communicate about 

the health risks of e-cigarettes after exposure to health, ingredient, nicotine, and 

uncertainty message themes.   
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UMT, Willingness to Communicate about Health, and Source Credibility 

UMT also accounts for source credibility and must be taken into consideration. 

Brashers (2007) explains that if an individual doubts the validity of information, 

uncertainty could increase. UMT explains that when an individual experiences 

uncertainty one of their reactions could be to seek information by talking to others, 

especially when someone is uncertain about a health concern (Brashers, 2007). However, 

uncertainty management could be challenging for some who lack information-seeking 

skills (Brashers, 2007). A straightforward way to gather information is to communicate 

about the health issue with trusted sources.  

However, even among typically trusted sources (scholars, healthcare providers, 

public health professionals, and government agencies), there is disagreement about the 

dangers of e-cigarettes (Collins et al., 2019; Glynn et al., 2021; Helen & Eaton, 2018). 

On one side, tobacco naïve individuals (i.e., those who were not previous tobacco users) 

are experimenting with e-cigarettes and becoming addicted, many of whom are under 21 

years of age (Glynn et al., 2021; Yang, Herbert et al., 2020). On the other side, previous 

and current combustible tobacco users who have failed to quit tobacco using FDA 

approved nicotine replace therapy (NRT) have found success in quitting or reducing 

combustible tobacco use with the help of e-cigarettes (Bhatnagar et al., 2014; Chen et al., 

2019; Glynn et al., 2021). These conflicting stances from officials could impact young 

adults' perceptions of credibility towards these sources, lead to uncertainty around the 

safety of these products, and impact an individual’s willingness to communicate about 

the health risks with trusted sources.  
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Messages from traditionally trusted sources may encourage communicative 

behaviors, especially when the message is concerned with a highly uncertain topic. 

Alternatively, given that vaping poses health risks, individuals may be hesitant or 

unwilling to speak with healthcare providers about their e-cigarette use. How uncertainty 

regarding e-cigarettes impacts source credibility perceptions and a person’s willingness to 

communicate about the health risks of e-cigarettes is not well explored in the current 

research. This study aims to expand our understanding of these factors by looking at how 

different message sources can impact perceived credibility and willingness to 

communicate about health.  

Heuristic-Systematic Model  

Communication theories such as the heuristic-systematic model (HSM) and the 

elaboration likelihood model (ELM) explain multiple factors that could influence the 

persuasive ability of messages. I will discuss ELM later in this chapter, but both provide 

theoretical guidance on developing messages and highlight key variables of interest 

(Vereen et al., 2020). While the two dual-processing models are similar, both provide 

theoretical guidance to understand how persuasive messages are processed.  

HSM proposes two distinct modes of processing information (Chaiken, 1980; 

Chaiken & Ledgerwood, 2011). The first, systematic processing, means an individual 

gives careful attention to the arguments in a message and thinks deeply about the 

information (Chaiken, 1980; Chaiken et al., 1989). The second mode, heuristic 

processing, involves using salient and easily understandable cues without giving the 

argument deep considerations (Chaiken, 1980; Chaiken et al., 1989; Chaiken & 
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Ledgerwood, 2011). Unless an individual is motivated and able to think carefully about 

information, they will more often engage in a heuristic process (Chen & Chaiken, 1999).  

This theory has been applied in a considerable number of contexts such as 

processing risk communication (Khalor et al., 2003), product warning labels (Zuckerman 

& Chaiken, 1998), and in several instances of e-cigarette research (Katz et al., 2018; Katz 

et al., 2020; King, Ndoen et al., 2018). HSM has been used in e-cigarette studies to 

understand conflicting health warning information and intentions to use e-cigarettes (Katz 

et al., 2018), the influence of modified risk statements about e-cigarette flavors (Katz et 

al., 2020), and smokers’ risk perception (King, Ndoen et al., 2018). This model serves as 

a valuable guide to understanding how individuals process information and how to make 

anti-vaping messages more persuasive. 

Systematic versus Heuristic Analysis  

Previous applications of this model demonstrate that high levels of issue 

involvement results in systematic information processing while low levels of involvement 

lead to heuristic information process (Chaiken, 1980; Trumbo, 2002). This was supported 

in e-cigarette research that applied HSM. The modes of processing in adult and youth 

participants were varied based on gender and prior experience with e-cigarettes (Katz et 

al., 2018; Katz et al., 2020). However, interviews with current and recent ex-smokers 

found that despite having sophisticated knowledge about smoking risks and the topic 

being relevant, participants applied heuristic processing to harm and addiction messages 

(King, Ndoen et al., 2018).    
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Elaboration Likelihood Model 

The elaboration likelihood model (O’Keefe, 1990; Petty & Cacioppo, 1986) has 

been an essential framework to understand source credibility. Cacioppo and Petty (1984) 

suggested two routes to persuasion, a central route and a peripheral route. The central 

route views attitude changes as a result of careful consideration of the relevant 

information, while the peripheral route relies on other cues (e.g., attractiveness, power, 

and credibility) that may shape an attitude (Cacioppo & Petty, 1984). “These cues may 

shape attitudes or allow a person to decide what attitudinal position to adopt without the 

need for engaging in any extensive issue-relevant thinking” (Petty et al., 1981, p. 847). 

The central and peripheral routes of elaboration are similar to the two routes discussed in 

HSM.  

ELM, like HSM, has been used in a variety of contexts (Angst & Agarwal, 2009; 

Dinoff & Kowalski, 1999) and has helped develop health promotions that encourage 

sustained behavioral changes (Petty et al., 2009). In addition, ELM helps scholars 

understand how variables can influence the persuasiveness of a message (Petty et al., 

2009). For instance, argument quality and message framing can serve as cues for both 

central and peripheral cues (Nayakankuppam & Priester, 1998; Schuman et al., 2012; 

Umphrey, 2003). For this dissertation, argument quality could be determined by the 

perceived source credibility. Further, these messages all negatively framed e-cigarettes as 

it harms the user's health.  
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Application of HSM and ELM  

Additional research examining HSM and ELM in the context of e-cigarettes is 

needed. However, researchers point to an area of contention; if broad theories such as 

these require subject-specific testing, it weakens the explanatory power of these models 

(Katz et al., 2018). Alternatively, further testing could lend support for the general 

applicability of the models if they are found to be a good fit. The messages used in this 

study were developed to maximize persuasive potential by appealing to both potential 

processing options. For central or systematic processing, the argument strength is deeply 

considered so the information included in the messages were straight-forward and 

science-based messages. In the peripheral or heuristic process, cues like message source, 

are more impactful. Three factors related to these theories were explored in the present 

study, perceived message effectiveness, source credibility and behavioral intentions.  

Perceived Message Effectiveness  

Perceived message effectiveness (PME) ratings are often used when developing 

public health campaigns, such as for The Real Cost messages and other tobacco 

campaigns (Noar et al., 2018) to help test if a message could potentially change 

behavioral intentions. Further, “PME is also used to examine receptivity of messages 

after they are fully developed or deployed” (Noar et al., 2018, p. 295). PME includes two 

related constructs, message perceptions and effect perceptions (Noar et al., 2018). 

Message perceptions are the judgment about the attributes of a message (Rucker & Petty, 

2006), such as credibility and understandability (Li et al., 2020). The message 

perceptions may be more critical during central message processing when an individual 
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thinks deeply about the information presented. The credibility or believability of the 

message could serve as a peripheral cue. Petty et al (2009) explain that cues such as 

credibility can be considered even when using the central processing route.   

The second construct is the effect perceptions that evaluate a message’s ability to 

change behavioral intentions or actual behavior (Li et al., 2020). This could be assessed 

by asking participants about their self-efficacy (Bigsby et al., 2013) or their behavioral 

motivations (Niederdeppe et al., 2011). PME has the potential to help researchers select 

promising messages that could change behaviors (Cappella, 2018; Noar et al., 2018). 

Previous literature underscores the importance of considering message design and source 

credibility as these could contribute to persuasion (Petty & Cacioppo, 1986) and explains 

that message themes and message heuristics should be considered (Li et al., 2020). 

Conflicting Information and Perceived Message Effectiveness. As discussed, 

e-cigarette information is often contradictory. While the conflicting information may 

increase uncertainty, this may also impact the perceived effectiveness of other e-cigarette 

messages. This was the case in research by Katz et al (2018; 2020) that tested ambiguity 

perceptions by adding a modified risk statement (e.g., e-cigarettes may be less harmful 

than combustible tobacco products) in addition to a product risk statement (e.g., this 

product contains nicotine, nicotine is an addictive chemical). In the adult population, 

higher levels of uncertainty led to greater counter-arguing (a sign the participants 

engaged in systematic processing) and reduced the perceived effectiveness of the 

message (Katz et al., 2018). In a similar study with a youth population, the conflicting 

information also led to counter-arguing but increased risk perceptions of e-cigarettes 
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(Katz et al., 2020). This could be because the adult population is often not the target for 

anti-tobacco campaign messages while youth populations have grown up with these 

campaigns and question tobacco products to a greater extent (Katz et al., 2020). 

In this study, the young adult population has also grown up with health campaigns 

such as The Real Cost and the Truth Initiative. It is almost certain that the young adult 

population has been exposed to conflicting e-cigarette information. However, it remains 

unknown how this population processes messages regarding e-cigarettes or if they 

believe these messages are effective. The study conducted for this dissertation includes a 

measure of PME to help understand how participants processed the information in the 

message and if the message could be a potential strategy in future anti-vaping campaign 

efforts.  

Source Credibility  

Source credibility functions as a cue for information processing that shapes 

attitudes towards the message content (Hovland & Weiss, 1951; Petty et al., 1981; 

Pornpitakpan, 2004). Source credibility is conceptualized as the expertise and 

trustworthiness of a person or organization (Case et al., 2018). Specifically, expertise is 

the extent to which the source is perceived as making correct assertations, while 

trustworthiness refers to the audience’s perceptions that the source believes the 

assertations made are accurate (Hovland et al., 1953). Originally, source credibility was 

thought to be a significant factor for the peripheral route; however, previous research 

indicates that source credibility was impactful for both processing routes (Chen & 

Chaiken, 1999; Jones et al., 2003; Kahle & Homer; 1985). Pornpitakpan (2004) 
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concludes that a highly credible source is more persuasive on attitude and behavioral 

change than low credibility sources in an extensive review of source credibility literature. 

However, it is unclear who young adults trust for information. Peterson and 

colleagues (2020) found that participants’ trust in different sources varied by the health 

topic and demographic characteristics. First, findings report that more education is 

associated with higher levels of trust in government and health organizations (Alcala et 

al., 2017; Alcala & Shimoga, 2020; Armstrong et al., 2013; Boulware et al., 2003; 

Peterson et al., 2020; Richardson et al., 2012; Vereen et al., 2020). As college students 

progress through their education, they may develop the health literacy skills necessary to 

evaluate sources of health information critically.  

A second factor is previous experience with tobacco. Ever e-cigarette users 

reported significantly less trust in government agencies when compared to never e-

cigarette users (Case et al., 2018). However, in a probability sample of U.S. adults from 

2015-2017, results show an increasing amount of trust in public health sources (i.e., 

doctors and health organizations; Alcala & Shimoga, 2020; Owusu et al., 2019) while the 

trust in e-cigarette companies and social media remained low (Owusu et al., 2019).  

It is worthwhile to investigate whom young adults perceive as a credible sources 

of information. As HSM and ELM explain, the source of a message is a crucial 

component of persuasion when using the peripheral or heuristic processing routes 

(Chaiken, 1980; Petty et al., 1981). Identifying trusted sources of tobacco information 

could assist researchers in the creation and dissemination of anti-tobacco messages (Li et 

al., 2020; Vereen et al., 2020). This dissertation manipulated message sources to 
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determine which source may be most effective for anti-vaping messages directed towards 

young adults.  

Source Credibility of Healthcare Providers. Evidence suggests that source 

credibility perceptions for healthcare providers can differ across populations. For 

example, individuals from racial minority groups, those with lower income, and with less 

education have less trust in health professionals when compared to White individuals or 

those with higher income and education (Armstrong et al., 2013; Boulware et al., 2003; 

Peterson et al., 2020; Richardson et al., 2012; Verneer et al., 2020). However, 

healthcare providers are a source of health information and when viewed as trustworthy, 

it can lead to medication adherence behaviors in patients and stronger patient-provider 

relationships (Matthias et al., 2010; Nguyen et al., 2010; Saha et al., 2010).    

Additionally, physicians remain a viable and trusted source of e-cigarette health 

information by young adults (Alcala & Shimoga, 2020; Owusu et al., 2019). One study 

found that trust in healthcare providers was negatively associated with harm perceptions 

of e-cigarettes (Case et al., 2018). This is promising as doctors could be an excellent 

source of information for individuals who use the systematic or central processing routes. 

Additionally, if an individual uses the central processing route and wants to obtain more 

information about the health risks of e-cigarettes, they may be more willing to 

communicate with their healthcare providers.  

 However, physicians’ stance on e-cigarettes is just as inconsistent as other 

sources. One study found that when e-cigarettes came up in a patient’s appointment, 47% 

of providers spoke about the risks of use like addiction, 33% gave neutral, non-committal 
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responses, and 20% spoke about the benefits for harm reduction or cigarette cessation 

(Brown-Johnson et al., 2016). The lack of a consensus among the medical community is 

likely to lead to more confusion and decrease trust in healthcare providers. Luckily, as the 

previous research by Katz and colleagues (2020) suggests, youth who saw conflicting 

message information had higher risk perceptions of e-cigarettes. Despite the conflicting 

e-cigarette information young adults see, they may still view healthcare providers as a 

trusted source. Therefore, it is worthwhile to investigate the perceived credibility of 

healthcare providers.  

Source Credibility of Government and Public Health Organizations. The 

Government also serves as a source of health information. The FDA’s public health 

campaign The Real Cost launched their e-cigarette prevention campaign as an extension 

of their cigarette prevention campaign of the same name (Xuan & Choi, 2021). These 

campaigns have documented success at preventing youths’ use of tobacco products (Noar 

et al., 2018; Santiago, Mahoney, Murray, & Benoza, 2019; Santiago, Talbert, & Benoza, 

2019; Stevens et al., 2021; Xuan & Choi, 2021; Zeller, 2020). Further, these campaigns 

have documented extensive reach to more than 10.7 million youth aged 12-17 years and 

prevented nearly 350,000 youth aged 11-18 from initiating smoking between 2014-2016 

(Farrelly et al., 2017; Zeller, 2020).   

Public health organizations have become established sources for tobacco 

information. Truth Initiative is one such public health organization that has developed 

campaigns to help prevent tobacco initiation and empower current users to quit. 

Noteworthy campaigns such as This is Quitting, BecomeAnEx, FinishIt, and truth have 
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had success in reaching their target audiences (youth and young adults) and changing 

campaign-targeted attitudes and intention not to smoke (Hair et al., 2017; Rath et al., 

2019; Vallone et al., 2018). 

While both government and public health campaigns have successfully prevented 

e-cigarette use, it is important to note that some campaigns are met with resistance. For 

example, California’s Tobacco Control Program (CTCP) is part of The California 

Department of Public Health that addresses smoking and smoking-related health 

implications. CTCP launched their campaign Still Blowing Smoke campaign in 2015 and 

peoples’ reactions on Twitter expressed displeasure at government regulations of e-

cigarettes, refuting claims that e-cigarette companies are aligned with big tobacco, and 

made false e-cigarette health claims (Allem et al., 2017). Further, the counter-campaign 

Not Blowing Smoked launched the same day to undermine the Still Blowing Smoke 

campaign efforts.  

Research exploring levels of truth in these entities report mixed results. One study 

examined cross-sectional data for a U.S. national survey and found moderate levels of 

trust in government health agencies (e.g., FDA) and health organizations (e.g., American 

Cancer Society) but a large proportion reported some degree of skepticism (Peterson et 

al., 2020). A second study found similar levels of trust in government agencies and health 

organizations but no association between the trust in these entities and e-cigarette use or 

harm perceptions of e-cigarettes (Alcala & Shimoga, 2020).  

As previous researchers suggest, previous exposure to anti-tobacco health 

campaigns could serve as a type of inoculation against misinformation or conflicting 
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information regarding the risks of vaping (Katz et al., 2020). As many anti-e-cigarette 

messages come from both Government and public health organizations, it is essential to 

determine if they are viewed as trusted sources among young adults. Given that this 

population was likely exposed to FDA and Truth Initiative messages in the past, they 

may see the message source and use peripheral message processing and trust the 

information. However, it is still worthwhile to investigate the perceived credibility of 

these sources as the previous research is unclear.  

This dissertation examines college students’ perceived source credibility of three 

entities, government (FDA’s The Real Cost), health organizations (Truth Initiative), and 

healthcare providers (a physician). Additionally, I included a message with no source to 

better understand if young adults in college are paying attention to the message source. 

This is relevant as one study that assessed college students’ trust in online sources found 

that students paid little attention to the source or credibility of the information they found 

online (Dobbs et al., 2020).  If college students are not paying attention to the source of 

information, they could just as easily read misinformation and perceive it as credible, 

leading to confusion and potential mistrust when they come across contradictory e-

cigarette information. 

Scholars acknowledge that “e-cigarettes are one such issue for which the public 

needs to trust experts and institutions for risk assessment information” (Owusu et al., 

2019, p. 145). To gain public trust and reduce confusion, scholars, doctors, public health 

officials, and others need to take a united stance to help prevent a new generation of 

youth and young adults from becoming addicted to tobacco products. The conflicting 
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findings on perceived trustworthiness indicate that more source credibility testing is 

needed to better understand how to message the risks of e-cigarettes to young adults.   

Behavioral Intentions  

A systematic review of existing literature on tobacco health messaging found that 

most studies focused on knowledge, attitudes, and beliefs, while fewer studies included 

behavioral intentions as an outcome (Cornacchione Ross et al., 2019). Actual behavior 

was the least studied aspect, which is not surprising given the difficulty of studying actual 

behavior. Behavioral intentions are commonly studied instead because of their strong 

association with actual behavior.  

To decrease vaping intentions, scholars have tested various methods such as 

including warning labels on e-cigarette packages, which is now an FDA requirement 

(May et al., 2016), sending health harm messages (Noar et al., 2019) or support messages 

(Graham et al., 2020; 2021) via text message, and using social media (Lazard et al., 

2018). However, it is helpful for practitioners to understand if their message will be 

processed through central or peripheral routes as different strategies work best for each of 

these. What remains unexplored is if messages designed to maximize persuasive appeal 

for both systematic or heuristic processing are effective (Katz et al., 2018).  

As previously mentioned, many characteristics influence whether an individual is 

likely to use one processing route over the other. To account for this, the messages tested 

in this study incorporated researchers’ suggestions for developing message themes 

(Lazard, 2021; Mays et al., 2016; Noar et al., 2019; Owusu et al, 2020; Villanti et al., 

2021). Additionally, this study tested these message themes from various sources to 
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further understand what sources young adults trust for anti-vaping information. To 

understand the impacts of these messages, a measure of behavioral intentions was 

included.  

Research Questions 

The following research questions were asked based on the previous literature and 

theoretical framework to guide the research analysis.  

RQ1: Does perceived source credibility vary by message source (no source, 

government, public health organization, or healthcare provider) after controlling 

for gender, age, and tobacco user status?   

RQ2: Does perceived message effectiveness vary message source (no source, 

government, public health organization, or healthcare provider) after controlling 

for gender, age, and tobacco user status?   

RQ3: Does willingness to communicate about health vary by message source (no 

source, government, public health organization, or healthcare provider) after 

controlling for gender, age, and tobacco user status?   

RQ4: Does perceived self-efficacy to avoid e-cigarettes vary by message source 

(no source, government, public health organization, or healthcare provider) after 

controlling for gender, age, and tobacco user status?   

RQ5: Do behavioral intentions to avoid e-cigarettes vary by message source (no 

source, government, public health organization, or healthcare provider) after 

controlling for gender, age, and tobacco user status?  
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RQ6: Does perceived credibility vary by message theme (health, ingredients, 

nicotine, or uncertainty) after controlling for gender, age, and tobacco user 

status?    

RQ7: Does perceived message effectiveness vary by message theme (health, 

ingredients, nicotine, or uncertainty) after controlling for gender, age, and tobacco 

user status?    

RQ8: Does willingness to communicate about health vary by message theme 

(health, ingredients, nicotine, or uncertainty) after controlling for gender, age, and 

tobacco user status?   

RQ9: Does perceived self-efficacy to avoid e-cigarettes vary by message theme 

(health, ingredients, nicotine, or uncertainty) after controlling for gender, age, and 

tobacco user status?   

RQ10: Do behavioral intentions to avoid e-cigarettes vary by message theme 

(health, ingredients, nicotine, or uncertainty) after controlling for gender, age, and 

tobacco user status?  
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METHODOLOGY 

This study implemented an experimental design through a survey of college 

students at George Mason University, a large mid-Atlantic university outside of the 

Washington DC region. The goal of this study was to understand how source and 

message themes impact perceptions of source credibility, message effectiveness, and 

participants’ willingness to communicate about the health risks associated with e-

cigarette use.   

Sampling and Recruitment  

A convenience sample was used to recruit young adults enrolled in a university-

required introductory to communication course or an elective communication research 

methods course. Inclusion criteria required participants to be a George Mason 

University student enrolled in the introductory communication course or the 

communication research methods course and were currently between 18-29 years of 

age. Recruitment for the study began on the first day of the fall 2019 semester and closed 

at the end of the semester. A second wave of participant recruitment was planned for 

spring 2020 through Amazon Mechanical Turk, however sufficient responses 

were gathered and additional recruitment was unnecessary.   

Students enrolled in the introductory communication course are typically in their 

freshman year but can take the course at any time prior to graduating. The course 
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requires all students to participate in two research projects which can include online 

surveys. This study was approved by the basic communication course director for 

students to complete and earn one credit towards their research participation 

requirement. A vague message describing the study and a link to the survey was posted 

on the course Blackboard page along with other approved research options. Students had 

at least two research project options and were not required to participate in this study.   

Participants recruited from the communication research methods course had 

similar research participation requirements as the introductory communication 

course. The instructor approved this study to meet the research participation 

requirements. The vague study description was also posted on the research method course 

Blackboard page. This course offered several research options, and students were not 

required to participate in this survey. Any student interested in participating in this 

study could read the vague message describing the study and click a link that took them 

to the online survey created through Qualtrics. See Appendix A for the whole message.   

Procedure  

Those interested in participating in the study were first shown an informed 

consent page where they could indicate consent by clicking yes or no. Those who 

selected no were redirected to a page thanking them for their time. Participants who 

selected yes would enter into the survey where they would see a question asking if they 

were over 18 years of age. Anyone under 18 was redirected to a page explaining that they 

did not qualify to participate in the study and thanked them for their time. Participants 

over 18 were able to complete the remainder of the survey. Participants who were over 29 
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years of age and did not read or notice the inclusion criteria required them to be between 

18-29 were allowed to progress through the survey and still earned credit for their 

research participation. Responses from those who were over 29 years of age 

were manually removed from the study. Two participants were 30 years of age and were 

removed during the data cleaning process.   

Participants who passed the screener were then able to complete the survey. The 

survey took approximately 15-minutes to complete. Other than the informed consent and 

confirming the participant was over 18 years of age, no other questions required a 

response and participants were free to skip any questions they were not comfortable 

answering. If participants did not provide a response to a question when they attempted to 

move to the next page a message would pop up informing them of a missed question. 

Participants could close the message and continue to the next page or go back and select a 

response.    

George Mason University's IRB approved the survey and all of its encompassing 

components (e.g., consent forms, recruitment materials, images). After participants gave 

informed consent, they completed demographic information (gender, age, and race) and 

answered questions about their tobacco use. Specifically, participants selected the types 

of tobacco products they used (e.g., cigarettes, e-cigarettes, hookah, cigars, smokeless 

tobacco, etc.) and how frequently they used these products, if at all.   

After completing the first section, participants were randomly assigned to one of 

16 conditions where they viewed an anti-e-cigarette message overlaid on a background. 

These messages were identical except for the source or message theme. The sources 
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included no source, a healthcare provider, the federal government (i.e., the FDA’s The 

Real Cost), and a public health organization (i.e., Truth Initiative). To indicate the source, 

the Real Cost and Truth Initiative logos were added to the background. In addition, the no 

source condition featured black text over an image of an e-cigarette and the doctor 

condition featured a doctor in the background.   

The message themes included health, ingredients, nicotine, and uncertainty. The 

health message included information about the health risks associated with using e-

cigarettes. The ingredients message included metals that are often in e-cigarettes. The 

nicotine message included information about the addictiveness and harms of nicotine. 

The final message theme uncertainty included information about the number of 

individuals who had been killed or injured due to vaping-related problems. When 

participants completed the survey, it was unknown why people who used e-cigarettes 

were suddenly getting ill. This illness is now known as EVALI and has been linked to the 

vitamin E acetate, which was common in the THC cartridges made for e-cigarettes.    

Once participants completed the survey, they were taken to a message instructing 

them to take a screenshot of the page and save it to their computer. Once the screenshot 

was saved, they could then upload it to their course Blackboard page to receive credit for 

their research participation. See Appendix B for the informed consent, Appendix C for 

the final message participants uploaded to receive credit, Appendix D for the complete 

survey, and Appendix E for the messages.  
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Participants   

Five hundred ninety-four young adults enrolled in at least one college 

course completed the survey. The majority of participants were male (51.5%), White 

(53.2%), and 18 years of age (37.2%). Participants primarily did not use any tobacco 

product (69.5%). Those who did use tobacco products most frequently used e-cigarettes 

(18%), followed by cigarettes (7.1%), hookah (5.4%), cigars (2.9%), and 

smokeless (2.0%). Additionally, some participants did use marijuana (13%) 

and cannabidiol (CBD, .2%). See tables 1 and 2 for participants’ demographic 

information on race and gender.    

 
 
 
 
Table 1.   
Demographic Information: Race  
Race   n  Percent of cases  

White/Caucasian  316  53.4%  
Black or African 

American  
60  10.1%  

American Indian or 
Alaskan Native  

9  1.5%  

Asian  179  30.0%  
Native Hawaiian  5  .8%  

Prefer Not to Answer  84  14.3%  
N = 594, participants were able to select more than one race  
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Table 2.   
Demographic Information: Gender  
Gender  n  Percent of cases  

Male  306  51.7%  
Female  275  46.1%  

Non-Binary  6  1.0%  
Prefer Not to Answer  7  1.2%  

 

 

Key Measures  

Covariates. This study controlled for three covariates to increase the findings' 

precision and rule out alternative explanations for the findings. The covariates included 

age, gender, and tobacco user status. These were controlled for to reduce internal validity 

threats and increase the accuracy of the conclusions drawn from the analysis.  

Age. Participants were asked “Please indicate your age in years.” Participants 

over 29 years of age were removed from the analysis in order to keep results consistent 

for the young adult age range.   

Gender. Participants were asked to indicate their gender in a single item. 

Response options included Female, Male, Non-binary, Transgender, Prefer not to 

answer, and Other. The Other response option was open-ended to be inclusive of other 

genders not captured in the standard response options. However, no participants wrote in 

their response.    

Tobacco User Status. This variable was assessed by asking participants “Please 

select any of the following products you have used within the last two weeks.” Response 

options included: cigarettes, cigars, smokeless tobacco (chewing 
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tobacco), hookah, products containing THC or marijuana, any electronic nicotine device 

(e-cigarettes, vape pens, e-hookah), I do not use any of these products, and an open-

ended response for other type of nicotine product (please specify). Participants 

who selected I do not use any of these products were classified as non-users. Participants 

who only selected products containing THC or marijuana, but no other tobacco product, 

were classified as non-users. Participants who selected any other response were classified 

as a tobacco user. The open-ended product type was analyzed to determine the response 

was an actual tobacco product prior to classifying the participant as a tobacco user.   

Behavioral Intentions. Behavioral intention was measured using five 

items. Responses were a five-point Likert scale ranging from strongly 

disagree to strongly agree. Participants were asked “After seeing the 

message…” followed by example items such as “I am more likely to stop using e-

cigarettes” and “I am more aware of the risks of e-cigarettes.” Alpha reliability for the 

scale was 

Perceived Credibility. This variable was measured by four 3-point semantic 

differential items. Previously conducted research on the validity and reliability of three-

point Likert scales demonstrated the effectiveness of reduced response options (Jacoby & 

Matell, 1971). A three-point response option was included to help reduce participant 

fatigue given the length of the survey and to encourage completed feedback. The three-

point response options reduces the amount of time a participant has to spend 

contemplating their response. The word pairs used were: not believable/believable, not 
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credible/credible, untrustworthy/trustworthy, and not truthful/truthful. Alpha 

reliability for the scale was 

Perceived Message Effectiveness. Four 3-point semantic differential items 

measured this variable for the same reasons discussed for the perceived credibility 

scale. The word pairs used were not convincing/convincing, forgettable/memorable, 

unimportant/important, and not persuasive/persuasive. Alpha reliability for the 

scale  

Willingness to Communicate about Health. Willingness to communicate about 

health was adapted from an existing scale (Wright et al., 2007) and initially contained ten 

items. This study used a condensed five item version of the scale and rewrote the items to 

fit within the context of e-cigarettes. Some of the questions include “I feel comfortable 

talking about e-cigarettes with healthcare providers” and “I actively seek out information 

about e-cigarettes.” Responses were on a five-point Likert scale ranging from strongly 

disagree to strongly agree. The coefficient alpha for the scale was 

Self-Efficacy. Self-efficacy was accessed using seven-items with a five-point 

Likert-type scale ranging from not at all confident to very confident. Items in the scale 

included “I can quit using e-cigarettes” and “I could refuse an e-cigarette offered by 

my best friend.” The coefficient alpha for the scale was     

Data Analysis   

Tests of frequencies and multivariate analysis of covariance (MANCOVA) were 

used with the software SPSS (Version 22) to answer the research 

questions. Specifically, frequencies were conducted on participants’ 
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age, race, gender, tobacco use status (user or non-user), and type of tobacco product 

used. When conducting a MANCOVA test certain assumptions must be met. 

First, MANCOVA assumes that the observations are independent of one another. This 

was accomplished by randomly assigning participants to conditions. The second 

assumption is the level and measurement of the variables such that the independent 

variables are categorical, and the dependent variables are continuous of scale variables. In 

this study the independent variables of source and message type are 

categorical variables and the dependent variables perceived credibility, perceived 

message effectiveness, willingness to communicate about health, and self-efficacy are 

scale variables.   

The third assumption is the absence of multicollinearity which states that the 

dependent variables cannot be too correlated to each other. Tabachnick and Fidell’s 

(2012) recommendation that no correlation should be above r = .70 was followed for this 

study. The fourth assumption of MACOVA is that the distribution of each variable is 

normal. The fifth assumption is the homogeneity of variance, which assumes the variance 

between groups is equal and was determined with Levene’s test of equality of 

variance for this study. The final assumption is concerned with the relationship between 

covariates and dependent variables. To determine this, correlation analyses were 

conducted to assess if a statistical relationship existed between the covariates (gender, 

age, tobacco user) and the dependent variables (perceived credibility, perceived message 

effectiveness, self-efficacy, and willingness to communicate about health).        
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To answer research questions one and two, a MANCOVA analysis was used to 

determine statistically significant mean differences between the sources participants saw 

and source credibility, perceived message effectiveness, willingness to communicate 

about health, and future behavioral intentions. A MANCOVA was also to test for 

differences in message themes and source credibility (independent variables), perceived 

message effectiveness, willingness to communicate about health, and future behavioral 

intentions (dependent variables). The covariates in the MANCOVA included gender, age, 

and tobacco user status. An alpha of .05 was used to determine statistical significance.   
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RESULTS 

This dissertation aimed to understand how the dependent variables, perceived 

source credibility, perceived message effectiveness, willingness to communicate about 

health, and perceived self-efficacy varied by the independent variables, message source 

and message theme. The covariates in this study included participant’s age, gender, and 

whether they used e-cigarettes. A MANCOVA analysis was used to answer the research 

questions.  

Some assumptions required checking before moving forward with the analysis. 

First, participants who did not complete the entirety of the survey were removed. Prior to 

data cleaning, 673 participants took the survey. After removing incomplete responses and 

participants who were over the age of 29, 594 participants remained. Second, I checked 

to ensure there no outliers in the data. After looking at the Tests of Normality, none of the 

results were statistically significant with the alpha set at .05. Therefore, these 

assumptions were met, and I tested the linearity between the dependents and the 

covariates.  

The third assumption is testing for a linear relationship between the dependent 

variables and the three covariates. When looking at the matrix scatter plot, it was 

determined that it was acceptable to move on to test the homogeneity of variance and 
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covariance and homogeneity of regression slopes. This was accomplished by conducting 

a custom MANCOVA to test these assumptions.  

I first looked at the independent variable message source. When evaluating Box’s 

Test of Equality of Covariance Matrices, the results were not significant (p = .007). Box’s 

Test of Equality of Covariance Matrices has been criticized for being overly sensitive for 

large sample sizes and will report statistically significant results one does not exist. Thus, 

I followed the recommendation of Hans-Vaughn (2016) to address this issue by setting 

the alpha level at .001. Wilks’ Lambda was used to interpret results because Box’s test 

was non-significant. When looking at the Wilks’ Lambda for message source, it was also 

non-significant (p = .648). The non-significant alpha here indicated it was appropriate to 

move forward with the MANCOVA test.  

Next, I looked at the independent variable message theme. Box’s Test of Equality 

of Covariances Matrices, the results were non-significant (p = .334). The Wilks’ Lambda 

was also non-significant at (p = .877). These non-significant findings indicated I could 

move forward with the MANCOVA test. See table 3 for more assumption testing details 

including the correlations between dependent variables.   

Findings  

To answer my research questions, I conducted two MANCOVA analyses. The 

first MANCOVA tested if differences in my dependent variables were present by 

message source. The second MANCOVA tested for differences in my dependent 

variables by message theme. Post hoc examinations were conducted to see what message 

sources and message themes differed for each dependent variable.  
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Research questions 1-5. In order to reduce familywise inflation of alpha for 

interaction effects, a MANCOVA with the independent variable message source and five 

dependent variables (self-efficacy, willingness to communicate about health, behavioral 

intentions, perceived credibility, and perceived message effectiveness) was conducted. 

Box’s M test for the equality of covariance matrices was not significant, F (45, 

619013.81) = 1.00, p = .47, so Wilk’s Lambda values were used. Multivariate tests 

showed significant main effects for message source [F (15, 1364.12) = 3.48, p = .000, ηp
2 

= .03, power = 1.00].  

Tests of between-subjects effects indicated that there was a significant main effect 

for message source on perceived message credibility, [F (3, 501) = 12.80, p < .001, ηp
2 = 

.07, power = 1.00]. However, there were no significant effects for message source on 

perceived message effectiveness F (3, 501) = 6.41, p = .10. Additionally, there were no 

significant effects for message source on willingness to communicate about health F (3, 

501) = 3.51, p = .34, or on self-efficacy F (3, 501) = 4.20, p = .24, or behavioral intent F 

(3, 501) = 3.33, p = .35.  

Pairwise comparison indicate that participants who saw The Real Cost message 

from the government source (M = 2.56, SE = .05) and those who saw the Truth Initiative 

message from the public health organization (M = 2.53, SE = .04) had significantly higher 

perceived source credibility than participants who saw the no source message (M = 2.24, 

SE = .05) or the doctor source (M = 2.27, SE = .05). These findings answer research 

questions one through five.  
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Research questions 6-10. To answer research questions six through ten a second 

MANCOVA test was conducted with the independent variable message theme and five 

dependent variables (self-efficacy, willingness to communicate about health, behavioral 

intentions, perceived credibility, and perceived message effectiveness) to account for 

familywise inflation of the alpha.  

 Box’s M test for the equality of covariance matrices was not significant, F (45, 

616220.96) = .94, p = .59, so Wilk’s Lambda values were used. Multivariate tests showed 

significant main effects for message theme [F (15, 1364.12) = 1.82, p = .03, ηp
2 = .02, 

power = .92]. Tests of between-subjects effects indicated that there was a significant 

main effect for message theme on perceived message credibility, [F (3, 501) = 3.10, p = 

.03, ηp
2 = .02, power = .72]. However, there were no significant effects for message 

theme on perceived message effectiveness F (3, 501) = 2.52, p = .058. Additionally, 

there were no significant effects for message theme on willingness to communicate about 

health F (3, 501) = 1.90, p = .13, or on self-efficacy F (3, 501) = .27, p = .88, or 

behavioral intent F (3, 501) = 1.13, p = .36. 

Pairwise comparison indicate that participants who saw message theme of 

nicotine (M = 2.52, SE = .05) had significantly higher perceived source credibility than 

those who saw the health theme (M = 2.36, SE = .05), the ingredients theme (M = 2.35, 

SE = .05), and the uncertainty theme (M = 2.36, SE = .05). 
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Table 3.  
   
Means, Standard Deviations, Alpha Coefficients, and Correlations with 95% CIs for all 
Dependent Variables  
   

Variable  M  SD  α  1  2  3  4  
                        
1. Credibility  2.40  0.53  .82              
                        
2. PME  2.23  0.59  .80  .46**           
            [.39, .52]           
                        
3. WTCH  3.37  0.79  .71  .24**  .28**        
            [.16, .31]  [.20, .35]        
                        
4. Self-
Efficacy  

4.49  0.67  .89  .08*  .16**  .19**     

            [.00, .16]  [.08, .23]  [.12, .27]     
                        
5. BI  3.67  1.07  .90  .35**  .66**  .34**  .31**  

            [.28, .42]  [.61, .70]  [.26, .41]  [.24, .38]  

                        
Note. M and SD are used to represent mean and standard deviation, respectively. The 
lowercase alpha symbol (α) represents Cronbach’s alpha coefficient, a measure the 
internal consistency for each scale. Values in square brackets indicate the 95% 
confidence interval (CIs) for each correlation. The confidence interval is a plausible 
range of population correlations that could have caused the sample correlation 
(Cumming, 2014).   
   
* p < .05, **p < .01.  
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DISCUSSION 

Most previous work testing e-cigarette health harm messages focus on youth, 

which leaves a gap to understand young adults’ perceptions. This study aimed to 

understand how message source and message themes would impact perceived credibility, 

PME, willingness to communicate about health, self-efficacy, and behavioral intentions 

in a young adult population, specifically, those attending college. Young adults in college 

may experiment with risky behaviors, such as e-cigarettes, even without any previous 

risky behaviors (Dai & Leventhal, 2019). Further, college students are exposed to high 

levels of e-cigarette advertisements (Duke et al., 2014) that could make them more 

susceptible to initiating e-cigarette use (Mantey et al., 2016). Developing e-cigarette 

health harm messages have shown previous success when implemented through a large-

scale public health campaign (Zeller, 2020). However, ongoing research is needed to test 

how to make these messages as impactful as possible (Noar et al., 2019).   

Significant Findings   

Research Question 1  

The first research question in this study investigated how perceived source 

credibility would vary by message source. Findings indicated that participants who saw 

the message source from the government condition (The Real Cost) and the public health 

organization (Truth Initiative) were more likely to rate these sources as credible when 
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compared to the no source and healthcare provider condition. There are several 

implications for this finding.  

First, this finding is not particularly surprising given that the young adult 

population would have most likely been exposed to the numerous campaign messages 

sponsored by these two sources, consistent with the findings from previous research 

(Katz et al., 2020). These two sources have created several campaigns, some dating back 

to 2008 (Truth Initiative, 2019). The target age for these campaigns includes youth 12-17 

years of age, which would have included this study’s population as they were only a few 

years out of high school. Further, Truth Initiative claims they have high brand awareness 

(80%) among adolescents and young adults (Truth Initiative, 2020), and The Real Cost is 

said to have reached more than 10.7 million youth aged 12-17 years (Farrelly et al., 2017; 

Zeller, 2020). These sources are well-known, and they were likely perceived as credible 

given the participants’ likely encounter with these brands in their past.   

Second, past research examining trust in these types of sources has found 

moderate to high results in most instances (Alcala & Shimoga, 2020). These findings 

suggest that young adults may have paid more attention to health information sources 

than previous research indicated (Dobbs et al., 2020) and even may have paid attention to 

the sources while they were adolescents. Previous work suggested that college students 

did not pay attention to the source of messages and perceived sources like blogs, forums, 

and social media sites as credible (Dobbs et al., 2020). However, these findings suggest 

that when no source is present, the level of perceived source credibility decreases, 
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indicating some level of source awareness when reading e-cigarette health messages, 

which is a valuable finding.    

Knowing that the message source is noticed and processed is beneficial to 

message developers. While the evidence about trust in government and public health 

organizations was varied (Alcala & Shimoga, 2020; Peterson et al., 2020), these findings 

suggest that the government and public health organizations' sources are perceived at 

least in young adults as credible. Therefore, public health campaigns should continue 

developing anti-tobacco messages for youth populations as they have successfully 

reduced vaping intentions (Zeller, 2020). Additionally, these campaigns should expand to 

target young adults as they are already a trusted source for tobacco information and could 

help prevent e-cigarette initiation in college students.  

Third, ELM explains that a message source can serve as a cue for peripheral 

message processing (Cacioppo & Petty, 1984). Given the lack of significant findings on 

the other dependent variables, it could be that participants were using a peripheral 

message processing route and not thinking deeply about the message. Since participants 

only had a single exposure to the message in this study, it may not have been enough to 

develop any significant changes in the outcome variables aside from perceived 

credibility, which is consistent with previous literature (Petty et al., 2009).  

ELM and HSM suggest that the systematic or central processing route requires 

more cognitive processing resulting in a more thorough analysis of the argument 

(Chaiken, 1980; Chaiken & Ledgerwood, 2011). Public health messages could continue 

to target young adults to move them from a peripheral processing route to a central route 
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through repeated exposure to anti-vaping messages. Suppose public health campaigns 

develop strong arguments that counter misinformation. In that case, young adults may 

trust the government and public health organization sources enough to think critically 

about the argument, doubt the claims made in e-cigarette advertisements, and with 

repeated exposure, it could be enough to make positive behavior changes.   

Fourth, UMT explains that not all uncertainty is perceived as positive or negative 

(Brashers, 2001). While e-cigarette information is often contradictory and could lead to 

uncertainty, in this case, the uncertainty may not have elicited a negative appraisal 

(Lazarus, 1991) which could be contributed to the perceived credibility of the source. 

Source credibility could serve as a sort of protection against uncertainty (Katz et al., 

2020) which has been suggested in organizational communication literature and may also 

apply in health communication (Ellis, 1992). Message developers should ensure their 

messages are delivered from a credible source and work to target at-risk individuals.  

Knowing that Truth Initiative and TRC are perceived as credible sources by 

young adults, message creators should utilize these sources for their messages. 

Continuing to target youth with anti-tobacco messages could develop trust in these 

sources that is sustained through to young adulthood. To continue the relationship, 

campaign developers should create messages for young adults so they benefit from 

repeated exposure of anti-vaping messages from a trusted source, which may encourage 

the desired behavior.  

Lastly, it was noted that the no source condition did not increase perceived source 

credibility in this study. As explained, this could be because young adults are paying 
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closer attention to a message source than some research suggests (Dobbs et al., 2020). It 

could also be because young adults in college are developing their reasoning ability and 

when presented with contentious information (Glynn et al., 2021), they want to know the 

source to evaluate it better (Liu & Lawrenz, 2018) and form an opinion. As Katz et al 

(2020) research suggests, youth doubt claims made by the tobacco industry. However, 

this research did not test messages without a source. Since young adults are more 

cognitively developed, they may doubt the tobacco industry and any health claim 

messages that do not depict a source.  

It is also not surprising when looking at the lower level of perceived credibility 

for the healthcare condition. College students often attempt to find health information 

online and do not feel a need to see a physician (Kwan et al., 2019). The lack of a stable 

primary care provider or any professional healthcare could indicate that this generation is 

content receiving health information from other sources and taking their health into their 

own hands (Kim et al., 2011).    

Research Question 6  

Research question 6 asked if credibility varies by message theme. Findings 

indicated that participants who saw the nicotine message theme perceived more 

credibility. There are a few possible explanations for why this theme in particular was 

perceived as more credible. First, messages explaining the harms of nicotine have long 

been a tactic in anti-tobacco campaign messages (Roditis et al., 2020; Sangalang et al., 

2019; Villanti et al., 2021). It is possible that given prior exposure to nicotine messages, 

participants were familiar with the dangers of nicotine and perceived it as credible. 
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Finally, given that the nicotine message highlighted the addictiveness of nicotine and the 

health consequences nicotine can have on brain development, it may have reminded 

participants about previous nicotine messages from other credible sources (e.g., The Real 

Cost or Truth Initiative; Katz et al., 2020).   

Second, other research findings point to the effectiveness of brain harm messages 

(Noar et al., 2019; Wackowski et al., 2019) compared to addiction messages alone. 

Combining the health consequences and addiction risks into one nicotine message may 

support the suggestion to include multiple themes in a single message (Li et al., 2020; 

Owusu et al., 2020; Pornpitakpan, 2004). Further, young adults may be better suited for 

understanding addiction than youth. While young adults have many misperceptions about 

why exactly nicotine is dangerous (Villanti et al., 2019), this message may effectively 

frame some of the exact reasons why nicotine is bad.  

Third, repeated exposure may be playing a major part in this finding. Public 

health campaigns such as TRC and Truth Initiative have messaged about the dangers of 

nicotine in the past (Amato et al., 2021; Roditis et al., 2019). Also, cigarette packages and 

more recently e-cigarette packages and advertisements are required to state that the 

products contain nicotine (Wackowski et al., 2019). If participants who saw this message 

have also seen these warning messages or the campaign messages, they could be 

benefiting from repeated exposure. Despite youth and young adults asking for novel 

information regarding e-cigarette harms (Lazard et al., 2018), the long-term exposure to 

similar nicotine risk messages could account for the credibility of this message (Petty et 

al., 2009). 
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Further, the young adult population grew up with health campaigns educating 

them about the risk of addiction from the nicotine in combustible cigarettes (Delahanty et 

al., 2020). Now that many anti-tobacco campaigns focus on e-cigarettes, the messages 

that focus on nicotine harms could be a sort of peripheral cue to establish the message's 

credibility. If participants connect their previous knowledge about the risks of nicotine 

from combustible cigarettes, the same conclusions could be drawn for nicotine and e-

cigarettes.  

Fourth, more support for this idea relates to uncertainty. Despite the conflicting 

information regarding e-cigarettes (Glynn et al., 2021), the messages around nicotine 

remain the same. Scholars, doctors, public health officials, and even e-cigarette 

companies acknowledge that nicotine exposure is almost unavoidable when someone 

vapes. It could be that a nicotine message feels credible to young adults because nicotine 

is not the subject of debate like the other health risks associated with vaping are. If the 

uncertainty is low and the perceived credibility of nicotine messages is high, this theme 

could be a promising area of focus for message developers.  

To reduce the misinformation associated with nicotine (Villanti et al., 2019), 

message creators could focus on linking health risks from vaping with nicotine whenever 

possible. Combining this information with a credible message source like TRC or Truth 

Initiative could be an impactful future direction for anti-vaping messages. This 

combination may be beneficial for people who use heuristic processing. As the individual 

views that message, the combination of a credible message source and a credible message 

may work in tandem to provide specific health information (e.g., nicotine harms brain 
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development) and not increase uncertainty by conflicting with other e-cigarette health 

information.   

Non-Significant Findings   

Perceived Message Effectiveness 

While no other significant findings were discovered in this study, a lot can be 

learned. Messages regarding e-cigarette health impacts and ingredients have previously 

been found to be effective (Noar et al., 2019; Ross, 2017). Perceived message 

effectiveness was almost significant in the message themes of general health and 

ingredients when compared to the uncertainty and nicotine themes. This is interesting 

because the nicotine theme was significant in terms of perceived credibility. This is 

useful to know as a credible message may not mean that it is effective as demonstrated 

here.  

ELM may help explain this further. Petty and Cacioppo (1986) explain that 

message design and source credibility are two important factors in a persuasive message. 

As the nicotine message and TRC and Truth Initiative were significant in terms of 

perceived credibility, the main issue could be the message design. These messages were 

created be to direct and straightforward to ensure they were easily understood (Li et al., 

2020). However, participants in previous studies have also requested detailed information 

about what specific harms e-cigarettes cause the body (Noar et al., 2019). Since these 

messages were not particularly detailed, this could attribute to the lack of significant 

findings regarding this outcome.  
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Additionally, when exploring reasons for discontinuing or abstaining from e-

cigarette use, the findings are unclear. Some research findings suggests that the health 

risks of vaping were not an effective message (Kong et al., 2015), while other research 

said that health concerns were a main driving factor (Amato et al., 2021). In this case, 

participants may not have perceived the health messages as particularly effective. Since 

all of the themes tested in this study related to the health risks of vaping, additional 

investigation is needed to parse out what makes an effective message for young adults.  

Lastly, most of the participants in this study were not tobacco users. Since 

susceptibility to e-cigarette use was not measured, it is difficult to know the participants’ 

attitudes towards tobacco products and how that may influence perceived message 

effectiveness. Additionally, the participants may have already be well aware of the health 

risks associated with vaping. As the previous research points out, participants desire new 

information and may be a key part of effective messages.  

Since both the ingredients and the general health messages almost reached 

significance, it would be worthwhile for future research to continue developing these 

message themes. The general health theme did include both short and long-term health 

risks (heart rate, blood pressure, artery stiffness) associated with e-cigarette use which is 

thought to increase the effectiveness of messages (Liu & Yang, 2020). Future research 

should explore other short and long-term health effects to determine which are perceived 

as effective. Also, the ingredients message theme included short and long-term health 

effects (shortness of breath and popcorn lung) and combining the themes chemicals and 
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metals (Owusu et al., 2020). Continuing to test these message themes could lead help 

clarify the results found here.   

Willingness to Communicate about Health 

The willingness to communicate about health outcome was not significant but 

could be explained for a few reasons. First, college students lack the self-efficacy to 

navigate the complicated healthcare system including obtaining health insurance 

coverage, which could prevent them from even visiting a healthcare provider (James et 

al., 2020). While some universities offer student health centers, these services are under-

utilized (Lemly et al., 2014). Other barriers to seeking healthcare include anxiety to find a 

supportive physician (Lykens et al., 2018), the lack of perceived risk for health issues 

(Green et al., 2003), and perceived stigma for certain illnesses (Tran & Silverstri-Elmore, 

2020). This could be especially evident as underage e-cigarette use is not only illegal, but 

smoking in general is a highly stigmatized behavior (Evans-Polce et al., 2015; Riley et 

al., 2017) and the perceived health risks of vaping are low (Collins et al., 2019; Yang, 

Herbert, et al., 2020).  

Second, young adults have difficulty establishing a relationship with a healthcare 

provider, either because they do not seek healthcare or when they do, it is at a university 

clinic where several different providers may see them. This would prevent a relationship 

from being developed between the patient and provider (Nguyen et al., 2010) and could 

decrease the open communication necessary to talk about potentially illegal or risky 

behaviors. However, colleges and universities should equip their campus healthcare 

providers with anti-tobacco information and provide health risk information that can be 
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shared with students. Despite no significant findings regarding participants’ willingness 

to communicate about health risks of e-cigarettes, healthcare providers should be ready if 

a student does come to them with questions.  

Third, while Noar et al (2019) found in his adolescent sample that participants 

discussed the health messages with family and friends, this might not translate to young 

adults. It could be that individuals do not intend to talk about the risks of e-cigarettes with 

healthcare providers, family, or friends, and instead the conversation naturally emerges. 

Noar et al (2019) did not include a measure about willingness to communicate and 

instead asked participants if they talked about or shared the messages. It could be that 

exposure to anti-vaping messages through a text message prompted a natural 

conversation. This provides support for future campaigns to message directly to young 

adults. If messages appear in a natural environment, it may encourage conversations 

about e-cigarettes. These conversations may move individuals from a peripheral 

processing route to a central processing route as they discuss the message and the topic 

becomes more salient.  

Self-Efficacy  

No significant results were found for message source or message theme on self-

efficacy. Self-efficacy is thought to be a highly accurate predictor of behavioral change 

(Bandura & Adams, 1977; Maibach et al., 1991). Public health campaign messages 

attempt to increase self-efficacy with the goal that individuals will adopt and adhere to a 

desired behavior. Some research shows that perceptions of self-efficacy can change after 

exposure to an intervention (Maibach et al., 1991), in this study the intervention being the 
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messages. However, many message testing studies use multiple interventions or exposure 

the audience multiple times to the message (Petty et al., 2009). Previous research 

indicates that multiple exposures to the messages was associated with positive outcomes 

such as increased self-efficacy to perform the desired behavior (Agha, 2003; Good & 

Abraham; 2010; Lim & Noh, 2017).    

One explanation for why any of the messages did not impact self-efficacy could 

be the single exposure. Participants were not required to look at the message for a 

specific amount of time. It could be that participants needed to see the message for a 

longer duration of time or through repeated exposure to have a significant impact. 

Moreover, the messages were loss-framed messages and previous research has indicated 

that gain-framed messages could be more effective in some health messages (Kim & 

Jang; 2018; Lim & Noh, 2017). However, The Real Cost often uses fear appeals and loss-

framed messages which have had tremendous success (Noar et al., 2018; Santiago, 

Mahoney, et al., 2019; Santiago, Talbert, et al., 2019; Stevens et al., 2021; Xuan & Choi, 

2021; Zeller, 2020). Future message testing strategies should continue to explore gain vs 

loss-framed messages with repeated exposure to messages to understand better how e-

cigarette health harm messages could influence self-efficacy.      

A second explanation for the non-significant results could be that these specific 

messages did not empower participants to believe they could avoid or quit vaping. These 

messages contained concise information about the harms associated with vaping that may 

not have been long enough to elicit the reactions necessary to increase self-efficacy. This 

is supported by strategies used by Truth Initiative where the campaign sends encouraging 
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messages repeatedly to individuals to increase their self-efficacy (Graham et al., 2020; 

2021).  

Lastly, the health harms of e-cigarettes are still being realized so harm messages 

are often left repeating similar information. As previous research found, youth expressed 

a desire to see new information (Lazard et al., 2018). It is possible that young adults have 

previous exposure to the information used in this study’s messages and change in self-

efficacy did not change. Alternatively, it could be that participants in this study were 

already highly efficacious. As mentioned, susceptibility to using tobacco products in the 

future was measured in this study so it is unknown if there was room for participants to 

become even more confident in their ability to avoid e-cigarette use after message 

exposure. Future studies interested in this outcome should ensure a baseline measurement 

is obtained and implement a susceptibility, curiosity, or openness scale prior to exposure 

to a stimulus.  

Behavioral Intentions  

Non-significant results were found on behavioral intentions by message themes 

and message source. According to several theoretical assumptions, self-efficacy and 

behavioral intentions are closely related such as in the health belief model (Becker, 1974) 

and the theory of planned behavior (conceptualized as perceived behavioral control: 

Fishbein & Ajzen, 1975). Further, self-efficacy is thought to influence behavioral 

intentions with act as an antecedent of actual behavior (Bandura & Adams, 1977). 

However, this study failed to detect any changes in self-efficacy and therefore, it is not 

unexpected that significant behavioral intentions were not detected. 
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Explanations for the non-significant results are similar to the reasons why self-

efficacy changes may not have occurred. For example, the time spent observing the 

message may not have had enough persuasive appeal to impact behavioral intentions. 

Also, behavior change is difficult to establish with a single message exposure. Further, 

participants in this study were not tobacco users. If these participants were not susceptible 

to using e-cigarettes in the future the study may not have made any noticeable impact on 

their intentions to continue not using these products. Specifically, participants were asked 

if after viewing the message, they were less likely to start using e-cigarettes. If 

participants were not open to using e-cigarettes in the future, then exposure to the 

messages in this study may not have been impactful.  

Further explanations for the non-significant findings are related to the ELM and 

HSM theoretical frameworks. Previous research tells us that different characteristics 

influence whether an individual uses a systematic or heuristic processing route (Katz et 

al., 2018, 2020). HSM posits that the processing mode could be influenced by the 

applicably (i.e., involvement) of the message to the individual (Chaiken, 1980). If the 

participants were not motivated to process the message because they did not feel the 

information applied to them, it could explain the lack of significant findings on 

behavioral intentions. Additionally, ELM predicts that behavioral intentions are likely to 

be sustained if the individual uses a central processing route (O’Keefe, 1990). It could be 

participants had low involvement with the message they saw and their intentions were not 

impacted (Chaiken, 1980).          
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CONCLUSION 

Limitations and Directions for Future Research 

As with all research, this study has several limitations. First, this study used a 

convenience sample of young adults enrolled in college. Therefore, these results cannot 

be generalized to a wider population. While most anti-tobacco efforts are aimed at youth 

and this study expanded the literature by testing young adults, future research should 

make an effort to obtain a nationally representative sample to determine if the results are 

generalizable.  

Second, participants were not required to view the message for a specific amount 

of time or more than once. Repeated exposures to a message could help establish changes 

in the outcome variables. Repeated exposures to a message are also more consistent with 

the natural environment. For example, the messages tested in this study were similar to a 

message a public health campaign may develop. A health campaign aims to reach its 

target audience with its messages multiple times. Future message testing studies should 

implement repeated exposure to the message or require the message to be viewed for a 

specific amount of time to ensure that the participant is thoroughly reading the message 

and that the message is fully processed.  

Third, this study was conducted through an online survey platform and was not 

reflective of a real-world environment or how participants would see e-cigarette health 
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harm messages. Future studies could post the messages on a mock-version of social 

media platforms to make the messages appear more realistic. A more realistic setting to 

view the messages may have an impact on how the messages are perceived.  

Fourth, the stimulus (i.e., the messages) were created using stock photos 

purchased online. In actual public health campaigns, a team of highly skilled message 

creators would develop the message to make it visually appealing. Given the limited 

resources for this study, this was not an option and could have impacted how the 

participants perceived these messages. Future studies could work with a graphic artist to 

develop a higher quality stimulus if the resources are available. Alternatively, future 

research could also test messages that have already been created. While this was not the 

goal of the current study, it is a viable option for other researchers.  

Fifth, this study attempted to keep the instrument as brief as possible to avoid 

response fatigue. However, this means that not all variables of interest could feasibly be 

tested. Variables such as knowledge, attitudes, and beliefs would have been useful to 

include but some variables had to be prioritized in maximize the number of complete 

responses. While past tobacco use questions were included to help separate users from 

non-users, susceptibility to future tobacco and curiosity about tobacco use were not 

included. This means some participants included in this study could have been 

completely uninterested in tobacco use. These individuals are not the target audience for 

anti-tobacco campaign messages as they are already engaging in the desired behavior. 

Future studies should consider using a scale such as the Pierce scale, to assess 
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susceptibility to using e-cigarette products (Pierce et al., 1995). This could help explain 

some of the findings and help researchers study the population they are interested in 

Lastly, this study's low number of tobacco product users could be due to 

how users were operationalized. Participants were asked to identify any tobacco product 

they had used in the last two weeks. It could be that two weeks was not a long enough 

time period to capture users. Future studies interested in identifying users may consider 

using a past 30-day use of tobacco products in order to capture more tobacco users.  

Throughout this chapter I have provided suggestions for future research but will 

summarize them here. First, government and public health organizations are credible 

sources of e-cigarette information for college students in this sample. Campaigns such as 

the TRC and Truth Initiative should continue developing messages for youth populations 

to ensure they continue to be trusted sources. These campaigns should also develop anti-

tobacco messages for at-risk young adults, not just messages that encourage cessation 

because young adults are also initiating e-cigarette use. Since the campaigns are familiar 

and trusted, they could help reduce e-cigarette use among young adults.  

Second, anti-vaping messages should work to include novel health risk 

information. However, these messages should also build upon what is already known. In 

this study the nicotine messages were perceived as credible and could be a viable theme 

for future research to explore in more depth. Specifically, given that nicotine health risks 

are generally not as debated among trusted sources, campaign messages could provide e-

cigarette information that is not as uncertain as other health information regarding e-

cigarettes.  
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Third, future research should ensure they test messages on susceptible young 

adult populations because they target many anti-vaping health campaigns. Learning more 

about this segmented audience could help with the development of effective messages. 

Finally, while youth and young adults have similar perceptions of tobacco, it is 

worthwhile to invest the time to explore where the nuances are between the two 

populations who make up a majority of e-cigarette users.  

Lastly, anti-vaping messages should not stigmatize vaping or e-cigarette users 

(Evan-Polce et al., 2015). This was a frequent issue with the development of anti-

cigarette messages (Smith, 2007). Stigmatizing the behavior could decrease an 

individual’s willingness to communicate about the health risks associated with vaping 

with trusted sources. Instead, anti-vaping messages should empower individuals to stay 

tobacco free.  

Conclusion   

Overall, this dissertation has provided insights into how perceived credibility can 

vary based on the message source and message theme. Consistent with previous research, 

this study found that public health organizations and government sources tend to be 

perceived as more credible than healthcare providers and no source messages. This 

finding suggests that contrary to previous literature young adults in college do pay 

attention to the source of a message and at least when it comes to e-cigarette messages, 

perceive some sources and themes are more credible than others. Further, nicotine 

messages are perceived as credible when combined with information about how it can 

harm brain development. Those responsible with creating e-cigarette harm messages 
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should continue to explore these themes in their formative message testing stages. 

Research should continue to explore how different message sources and message themes 

could be improved for young adults as this population is still vulnerable to initiating e-

cigarette use.   
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APPENDIX A: STUDY INVITATION 

Dear students,  
We invite you to participate in a brief experiment about e-cigarette messages and source 
credibility. In this research you will be asked to view e-cigarette messages and asked 
about your reactions to the message. The survey should take approximately 15-minutes of 
your time.  
Completing this study will satisfy your research credit option for COMM 100/101. If you 
participate in this research study, please screenshot the end of survey message, save it as 
a pdf on your computer, and upload it to the research credit option assignment in the 
assignments tab in your Blackboard course.  
Please contact Dr. Kevin Wright at kwrigh16@gmu.edu or Andie Malterud at 
amalteru@gmu.edu if you have any questions or concerns about this study You may also 
contact the Institutional Review Board Office at 703-993-9590 or at irb@gmu.edu if you 
have questions about your rights as a participant in this research.  
IRBNet number: 1515375-1 
 
https://gmuchss.az1.qualtrics.com/jfe/form/SV_e8qGKrQ2BBOrhDT 
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APPENDIX B: CONSENT FORM 

Exploring source credibility and message theme impacts: Developing e-cigarette health 
messages for college students.  

Research Procedures: This research is being conducted to investigate individuals’ 
perceptions of e-cigarette messages. If you agree to participate, you will be asked to 
complete a survey. This survey should take about 15-minutes to complete.  
Risks: There are no foreseeable discomforts from participating in this study. As a 
participant, you have the right to withdraw consent at any time without consequences and 
you do not have to answer any question that you do not wish to answer on the survey.  
Benefits: There are no direct benefits to you for participating.  
Confidentiality: The data in this study will be confidential. All surveys will be 
anonymous. Names and other identifiers will not be placed on surveys or other research 
data. While it is understood that no computer transmission can be perfectly secure, 
reasonable efforts will be made to protect the confidentiality of your transmission. The 
de-identified data could be used for future research without additional consent from 
participants. 
Participation: You must be between 18 and 29 years of age to participate in this study. 
Your participation is voluntary, and you may withdraw from the study at any time and for 
any reason. There is no penalty or loss of benefits to which you are otherwise entitled. 
There are no costs to you. If you are in COMM 101 you may earn your research credit by 
completing this survey. There are alternatives ways to earn your research credit for your 
COMM 101 course. For example, you can visit the Communication Center. If you are in 
COMM 400 you may earn extra credit by completing this survey. There are alternative 
ways to earn extra credit for your COMM 400 course. For example, you can complete 
other approved research opportunities to earn extra credit. If you are completing this 
survey through Amazon Mechanical Turk, you will be paid for your responses. All 
participants must complete the entirety of the survey in order to earn research credit, 
extra credit, or payment.  
Contact: This research is being conducted by Andie Malterud and Kevin Wright at 
George Mason University. Andie may be reached via email at amalteru@gmu.edu or via 
phone at 703-993-1096 and Dr. Wright may be reached via email at kwrigh16@gmu.edu 
or via phone at 703-993-1096 for questions or to report a research-related problem. You 
may also contact the Institutional Review Board Office at 703-993-9590 or at 
irb@gmu.edu if you have questions about your rights as a participant in this research. 
You may print this consent form for your records if you would like to retain a copy.  
Consent: I have carefully read this form and all of my question have been answered by 
the research staff.  
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o Yes, I agree to participate in this study.  (1)  

o No, I do not agree to participate in this study.  (2)  
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APPENDIX C: CLOSING MESSAGE 

Thank you for completing the e-cigarette survey.  
 
If you are a COMM 100/101 or COMM 400 student, you should print this page as a PDF 
or screenshot this message to submit for credit on Blackboard. Failure to print this page 
or take a screenshot before closing will result in no credit earned for participating courses 
as we are unable to match identifying information with survey responses.  
 
Thank you again for your responses. If you have any questions or concerns about this 
survey please contact Andie Malterud at amalteru@gmu.edu.  
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APPENDIX D: SURVEY 

 
 

Start of Block: Informed Consent 

 
Q1 Informed Consent  
The health belief model and e-cigarettes: Testing source credibility and message 
effectiveness.  
Research Procedures: This research is being conducted to investigate individuals’ 
perceptions of e-cigarette messages. If you agree to participate, you will be asked to 
complete a survey. This survey should take about 15-minutes to complete.   
Risks: There are no foreseeable discomforts from participating in this study. As a 
participant, you have the right to withdraw consent at any time without consequences and 
you do not have to answer any question that you do not wish to answer on the survey.   
Benefits: There are no direct benefits to you for participating.   
Confidentiality: The data in this study will be confidential. All surveys will be 
anonymous. Names and other identifiers will not be placed on surveys or other research 
data. While it is understood that no computer transmission can be perfectly secure, 
reasonable efforts will be made to protect the confidentiality of your transmission. The 
de-identified data could be used for future research without additional consent from 
participants.  
Participation: You must be between 18 and 29 years of age to participate in this study. 
Your participation is voluntary, and you may withdraw from the study at any time and for 
any reason. There is no penalty or loss of benefits to which you are otherwise entitled. 
There are no costs to you. If you are in COMM 101 you may earn your research credit by 
completing this survey. There are alternatives ways to earn your research credit for your 
COMM 101 course. For example, you can visit the Communication Center. If you are in 
COMM 400 you may earn extra credit by completing this survey. There are alternative 
ways to earn extra credit for your COMM 400 course. For example, you can complete 
other approved research opportunities to earn extra credit. If you are completing this 
survey through Amazon Mechanical Turk, you will be paid for your responses. All 
participants must complete the entirety of the survey in order to earn research credit, 
extra credit, or payment.   
Contact: This research is being conducted by Andie Malterud and Kevin Wright at 
George Mason University. Andie may be reached via email at amalteru@gmu.edu or via 
phone at 703-993-1096 and Dr. Wright may be reached via email at kwrigh16@gmu.edu 
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or via phone at 703-993-1096 for questions or to report a research-related problem. You 
may also contact the Institutional Review Board Office at 703-993-9590 or at 
irb@gmu.edu if you have questions about your rights as a participant in this research. 
You may print this consent form for your records if you would like to retain a 
copy.                              Consent: I have carefully read this form and all of my question 
have been answered by the research staff.  

o Yes, I agree to participate in this study.  (1)  

o No, I do not agree to participate in this study.  (2)  

 

Skip To: End of Survey If Informed Consent The health belief model and e-cigarettes: 
Testing source credibility and message... = No, I do not agree to participate in this study. 

End of Block: Informed Consent 
 

Start of Block: Demographics 

 
Q2 Are you 18 years of age or older?  

o Yes  (1)  

o No  (2)  

 

Skip To: End of Survey If Are you 18 years of age or older?  = No 
 

 
Q3 Enter your age in years.  

________________________________________________________________ 
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Q4 What is your ethnicity? Select all that apply.  

 White  (1)  

 Black or African American  (2)  

 American Indian or Alaska Native  (3)  

 Asian  (4)  

 Native Hawaiian or Pacific Islander  (5)  

 Other  (6) ________________________________________________ 

 
 

 
Q5 What is your gender? 

 Male  (1)  

 Female  (2)  

 Non-Binary  (3)  

 Transgender  (4)  

 Prefer not to answer  (5)  

 Other  (6) ________________________________________________ 
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Q6 What is the highest level of education you have completed? 

o Less than high school  (1)  

o High school graduate  (2)  

o Some college  (3)  

o 2 year degree  (4)  

o 4 year degree  (5)  

o Professional degree  (6)  

o Doctorate  (7)  
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Q7 Please select any of the following products you have used within the last two weeks. 

 Cigarettes  (1)  

 Cigars  (2)  

 Smokeless Tobacco (Chewing Tobacco)  (3)  

 Hookah  (4)  

 Products containing THC or Marijuana  (5)  

 Any electronic nicotine device (E-cigarettes, Vape Pens, E-Hookah)  (6)  

 I do not use any of these products  (7)  

 Other type of nicotine product (please specify)  (8) 
________________________________________________ 

 
 

 
Q8 How often do you smoke cigarettes?  

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  
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Q9 How often do you smoke cigars? 

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  

 
 

 
Q10 How often do you use smokeless tobacco? 

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  
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Q11 How often do you smoke Hookah?  

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  

 
 

 
Q12 How often do you smoke products containing THC or Marijuana? 

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  
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Q13 How often do you use e-cigarette products? 

o Daily  (1)  

o 4-6 times a week  (2)  

o 2-3 times a week  (3)  

o Once a week  (4)  

o Never  (5)  

 
 

 
Q14 Please select all the types of e-cigarette substances you have smoked within the last 
two weeks.  

 THC or Marijuana  (1)  

 CBD oil  (2)  

 Flavored e-cigarette cartridge (such as: fruit, cinnamon, dessert flavors)  
(3)  

 Non-flavored e-cigarette cartridge (such as: mint or menthol)  (4)  

 Non-nicotine cartridges  (5)  

 Nicotine cartridges  (6)  

 

End of Block: Demographics 
 

Start of Block: No Source: Health 
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Q15 
 
 
 

 
Q16 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q17 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q18 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: No Source: Health 
 

Start of Block: No Source: Ingredients 

 
Q19 
 
 
 

 
Q20 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q21 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q22 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: No Source: Ingredients 
 

Start of Block: No Source: Nicotine 

 
Q23 
 
 
 

 
Q24 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q25 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q26 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: No Source: Nicotine 
 

Start of Block: No Source: Uncertainty 

 
Q27 
 
 
 

 
Q28 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q29 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q30 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: No Source: Uncertainty 
 

Start of Block: Real Cost: Health 

 
Q31 Below is a message from The Real Cost. The Real Cost is a government created 
campaign to educate people about the risks of tobacco use.  
 
 
 

 
Q32 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q33 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q34 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Real Cost: Health 
 

Start of Block: Real Cost: Ingredients 

 
Q35 Below is a message from The Real Cost. The Real Cost is a government created 
campaign to educate people about the risks of tobacco use.  
 
 
 

 
Q36 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q37 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q38 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Real Cost: Ingredients 
 

Start of Block: Real Cost: Nicotine 

 
Q39 Below is a message from The Real Cost. The Real Cost is a government created 
campaign to educate people about the risks of tobacco use.  
 
 
 

 
Q40 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q41 Please select the words that best describe the image above.   
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q42 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Real Cost: Nicotine 
 

Start of Block: Real Cost: Uncertainty 

 
Q43 Below is a message from The Real Cost. The Real Cost is a government created 
campaign to educate people about the risks of tobacco use.  
 
 
 

 
Q44 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q45 Please select the words that best describe the image above.   
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q46 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Real Cost: Uncertainty 
 

Start of Block: Truth: Health 

 
Q47 Below is a message from Truth. Truth is a national campaign aimed at educating 
people about the risks of tobacco use.  
 
 
 

 
Q48 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q49 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q50 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Truth: Health 
 

Start of Block: Truth: Ingredients 

 
Q51 Below is a message from Truth. Truth is a national campaign aimed at educating 
people about the risks of tobacco use.  
 
 
 

 
Q52 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q53 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q54 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Truth: Ingredients 
 

Start of Block: Truth: Nicotine 

 
Q55 Below is a message from Truth. Truth is a national campaign aimed at educating 
people about the risks of tobacco use.  
 
 
 

 
Q56 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q57 PPlease select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q58 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Truth: Nicotine 
 

Start of Block: Truth: Uncertainty 

 
Q59 Below is a message from Truth. Truth is a national campaign aimed at educating 
people about the risks of tobacco use.  
 
 
 

 
Q60 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q61 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q62 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Truth: Uncertainty 
 

Start of Block: Doctor: Health 

 
Q63 
 
 
 

 
Q64 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 
 

 



131 
 

Q65 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q66 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Doctor: Health 
 

Start of Block: Doctor: Ingredients 

 
Q67 
 
 
 

 
Q68 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q69 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 

 
 
 

 



135 
 

Q70 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Doctor: Ingredients 
 

Start of Block: Doctor: Nicotine 

 
Q71 
 
 
 

 
Q72 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q73 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q74 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Doctor: Nicotine 
 

Start of Block: Doctor: Uncertainty 

 
Q75 
 
 
 

 
Q76 What are your thoughts and reactions about the message you just read? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
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Q77 Please select the words that best describe the image above.  
 1 (1) 2 (2) 3 (3)  

Believable o  o  o  No Believable 

Convincing o  o  o  Not Convincing 

Memorable o  o  o  Forgettable 

Important o  o  o  Unimportant 

Persuasive o  o  o  Not Persuasive 

Credible o  o  o  Not Credible 

Trustworthy o  o  o  Untrustworthy 

Truthful o  o  o  Not Truthful 
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Q78 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Doctor: Uncertainty 
 

Start of Block: Perceived Susceptibility 
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Q79 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

If I use e-
cigarettes, it 

is likely I will 
experience 

health 
problems in 

the future. (1)  

o  o  o  o  o  

If I use e-
cigarettes, my 

chances of 
being 

hospitalized 
in the next 

few years is 
high. (2)  

o  o  o  o  o  

If I use e-
cigarettes, I 
feel I will 
develop 

breathing 
problems at 
some time 
during my 

life. (3)  

o  o  o  o  o  

Using e-
cigarettes 

could harm 
my brain 

development. 
(4)  

o  o  o  o  o  

 
 

End of Block: Perceived Susceptibility 
 

Start of Block: Perceived Severity 
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Q80 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

After seeing 
the message, 

I am more 
likely to stop 

using e-
cigarettes. 

(1)  

o  o  o  o  o  

After seeing 
the message, 

I am less 
likely to 

start using e-
cigarettes. 

(2)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
aware of the 
risks of e-
cigarettes. 

(3)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
friends about 
the risks of 
e-cigarettes. 

(4)  

o  o  o  o  o  

After seeing 
the message, 

I am more 
willing to 

tell my 
family about 

o  o  o  o  o  
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the risks of 
e-cigarettes. 

(5)  

 
 

End of Block: Perceived Severity 
 

Start of Block: Perceived Benefits 

 
Q81 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

Avoiding e-
cigarette use 

will help 
keep me 

healthy. (1)  

o  o  o  o  o  

Talking to 
my doctor 
about e-
cigarette 
risks is a 

good idea. 
(2)  

o  o  o  o  o  

Quitting or 
not using e-
cigarettes is 
good for my 

long-term 
health. (3)  

o  o  o  o  o  

Those who 
care about 

me want me 
to quit or not 
start using e-

cigarettes. 
(4)  

o  o  o  o  o  
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End of Block: Perceived Benefits 
 

Start of Block: Perceived Barriers 

 
Q82 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

I'm afraid to 
talk to my 

doctor about 
e-cigarette 
risks. (1)  

o  o  o  o  o  

I would 
rather use e-

cigarettes 
than 

traditional 
cigarettes 

because they 
are healthier. 

(2)  

o  o  o  o  o  

It is hard to 
quit using e-
cigarettes. 

(3)  
o  o  o  o  o  

E-cigarettes 
are not very 

risky. (4)  o  o  o  o  o  
The risks of 

using e-
cigarettes 

are not very 
well known. 

(5)  

o  o  o  o  o  

 
 

End of Block: Perceived Barriers 
 

Start of Block: Self-Efficacy 
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Q83 How confident do you feel in your ability to do each of the following activities?  

 
Not at all 
confident 

(1) 

Somewhat 
unconfident 

(2) 

Neither 
confident or 
unconfident 

(3) 

Somewhat 
confident 

(4) 

Very 
confident 

(5) 

I can quit using 
e-cigarettes. 

(1)  o  o  o  o  o  
I can avoid 

starting to use 
e-cigarettes. 

(2)  
o  o  o  o  o  

I could refuse 
an e-cigarette 
offered by my 
best friend. (3)  

o  o  o  o  o  
I could refuse 
an e-cigarette 
offered by my 
friends, even if 
they teased me. 

(4)  

o  o  o  o  o  

I could refuse 
an e-cigarette 
offered by a 

family 
member. (5)  

o  o  o  o  o  

I could refuse 
to use e-

cigarettes even 
if I see 

celebrities 
smoking on 

TV. (6)  

o  o  o  o  o  

I could refuse 
to use e-

cigarettes even 
if I saw e-
cigarette 

o  o  o  o  o  
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advertisements. 
(7)  

 
 

End of Block: Self-Efficacy 
 

Start of Block: Willingness to communicate about health 
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Q84 Please rate your level of agreement for each of the following statements below. 

 
Strongly 

disagree (1) 
Somewhat 

disagree (2) 

Neither 
agree nor 

disagree (3) 

Somewhat 
agree (4) 

Strongly 
agree (5) 

I feel 
comfortable 
talking about 
e-cigarettes 
with health 

care 
providers. (1)  

o  o  o  o  o  

I actively 
seek out 

information 
about e-

cigarettes. 
(2)  

o  o  o  o  o  

I am 
comfortable 
talking with 
a variety of 

people about 
e-cigarettes. 

(3)  

o  o  o  o  o  

I frequently 
talk about the 
risks of using 
e-cigarettes. 

(4)  

o  o  o  o  o  

I only talk 
about the 

risks of using 
e-cigarettes 
when I have 

to. (5)  

o  o  o  o  o  

 
 

End of Block: Willingness to communicate about health 
 

Start of Block: End of Survey Credit 
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Q85 Thank you for completing the E-Cigarette Message Effects survey. 
 
If you are a COMM 100/101 or COMM 400 student, you should print this page as a PDF 
or screenshot this message to submit for credit on Blackboard. Failure to print this page 
or take a screenshot before closing will result in no credit earned for participating courses 
as we are unable to match identifying information with survey responses.  
 
Thank you again for your responses. If you have any questions or concerns about this 
survey please contact Andie Malterud at amalteru@gmu.edu.  
 

End of Block: End of Survey Credit 
 

 
 
 



151 
 

APPENDIX E: MESSAGES 
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