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ABSTRACT
Tobacco use is the leading cause of preventable death in the United States (U.S.), killing
more than 480,000 people each year. In recent years, we have seen a steady decline in cigarette
smoking but have seen increased alternative tobacco product use (e.g., electronic cigarettes).
Positive perceptions of e-cigarettes are associated with increased e-cigarette use (Amrock,
Zakhar, Zhou, & Weitzman, 2015; Chen-Sankey & Kong, Choi, 2019; Pokhrel, Fagan, Kehl, &
Herzog, 2015; Simmons et al., 2016). However, studies assessing the perceptions of e-cigarettes
vary widely and do not adequately capture perceptions of social norms and the addictiveness of
e-cigarettes. The current study used qualitative and quantitative data to create a valid and
reliable measure of e-cigarette perceptions. Study 1 included focus groups assessing adults’
perceptions of e-cigarettes in El Paso, TX. In Study 2, a measure of perceptions of e-cigarette
use was created with the following constructs: Perceptions of Harm (e.g., harm of e-cigarettes),
Perceived Behavioral Control (e.g., addiction perceptions), and Social Norms (e.g., use among
friends and family, and social acceptability among friends and family). In this study, participants
(n =80) provided additional qualitative data to assess the content of the items in a sample from
Prolific. Finally, Study 3 refined the measure and tested the hypothesized three-factor structure
of the measure in a Prolific sample of 400 participants. Results indicate that the hypothesized
factor structure provided good model fit and the measure demonstrated good convergent and
discriminant validity. Future research should assess the inclusion of the Perceptions of Benefits
and Long-Term Health Effects. Additionally, future studies should attempt to shorten the current
measure. This measure may be used in the creation of policy and interventions.

Keywords: Perceptions of e-cigarettes, mixed methods approach
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CHAPTER 1: INTRODUCTION
Tobacco use is the leading cause of preventable death in the United States (U.S.), killing
more than 480,000 people each year (U.S. Department of Health and Human Services
[USDHHS], 2014). Additionally, over 41,000 people die each year from secondhand smoke
exposure (USDHHS, 2014). In the U.S., 13.7% of adults reported being current smokers
(Creamer et al., 2019). In recent years, we have seen a steady decline in cigarette smoking but
have seen increased alternative tobacco product use (e.g., electronic cigarettes, hookah; Centers
for Disease Control and Prevention [CDC], 2015; USDHHS, 2012).
Currently, youth and young adults have the highest rates of use among the general
population of alternative tobacco products, with 19.5% of high school students and 7.6% of
young adults (CDC, 2020; Olfson, Wall, Lui, Sultan, & Blanco, 2019) reporting current ecigarette use. In addition, researchers have found that e-cigarettes use among young adults can
harm their developing brains and have an increased chance of future cigarette smoking (Doran et
al., 2017). Thus, in 2016, the Surgeon General released a report stating tobacco use, including ecigarette use, was unsafe among young adults (USDHHS, 2016). However, there is a dearth of
research on validated and reliable tools to assess the perceptions of e-cigarettes among the young
adult population (Morean & L'Insalata, 2017). In the current study, researchers collected
qualitative and quantitative data on the perceptions of e-cigarettes among young adults and
developed a measure to assess perceptions of e-cigarettes.
1.1 HISTORY OF E-CIGARETTES
Electronic cigarettes (e-cigarettes) are composed of a battery-operated device that heats
an e-liquid. The liquid contains various flavorings, harmful chemicals and may or may not
contain nicotine. Usually, the e-liquid contains propylene glycol and glycerin. While many e-
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cigarettes may have similar features or similarities with cigarettes, other items like USBs, mods
(i.e., e-cigarettes you can modify on your own), and tank systems may look different from
cigarettes. E-cigarettes have various names such as e-cigs, e-hookah, vapes, vape pens,
electronic nicotine delivery systems, and mods (National Institute on Drug Abuse [NIDA],
2018). A Chinese pharmacist, Hon Lik, invented e-cigarettes as a smoking cessation device in
2003 (Hon, 2013). By the mid-2000s, e-cigarettes were on the U.S. market. Since then, ecigarettes' popularity and the diversity of devices have risen (USDHHS, 2016). Since ecigarettes vary widely in appearance, Figure 1 illustrates the different types of e-cigarettes and
the estimated dates on which each e-cigarette entered the market.

Figure 1: History of E-Cigarette Devices
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1.2 HEALTH EFFECTS OF E-CIGARETTES
Overall, e-cigarettes produce fewer toxicants, chemicals, and particulate matter than
traditional cigarettes. For example, the amount of e-cigarette particulate matter is below the
World Health Organization's standards (Ratajczak, Feleszko, Smith, & Goniewicz, 2018). For
smokers who are using e-cigarettes to quit smoking, there is limited evidence of reducing chronic
obstructive pulmonary disease (COPD) symptoms, asthma symptoms, and improved lung
function (NASEM, 2018). In addition, secondhand exposure and its consequences to health
seem minimal (NASEM, 2018). There is also no evidence of e-cigarette use causing lung
cancer, but there is some evidence of reducing respiratory symptoms (NASEM, 2018). There is
also limited evidence that flavorings and nicotine can have potentially hazardous effects on lung
tissue (Ratajczak et al., 2018). Additionally, there is moderate evidence of increased respiratory
symptoms (e.g., coughing, wheezing, and asthma symptoms) among adolescent e-cigarette users.
Finally, although we have evidence of the potential benefits and harms of e-cigarette use, the
NASEM is still calling scientists to continue their research efforts.
Similarly, the cardiovascular effects caused by e-cigarettes have both potential benefits
and harms. A systematic review performed by Kennedy and colleagues found e-cigarettes cause
an increase in blood pressure and heart rate (Kennedy, van Schalkwyk, McKee, & Pisinger,
2019). In addition, the NASEM found that the heart rate increase after e-cigarettes is like the use
of traditional cigarettes. Still, this increase in heart rate does not increase the risk of
cardiovascular disease (NASEM, 2018). Further, studies assessing the underlying
pathophysiological pathways toward cardiovascular disease are limited and only included shortterm outcomes (NASEM, 2018). Finally, there is insufficient evidence that e-cigarettes cause
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any long-term changes in heart rate and blood pressure, but more research is needed to make any
conclusions (NASEM, 2018).
In late 2019, there was an e-cigarette use/vaping-associated lung injury (EVALI)
outbreak. As of February 2020, there had been 68 deaths and 2,807 hospitalizations due to
vaping (CDC, 2020b). In addition, those affected reported shortness of breath, cough, chest pain,
fever, chills, and other symptoms (CDC, 2020b). Studies assessing the constituents or chemicals
that cause EVALI found e-cigarettes linked to the outbreak contained Tetrahydrocannabinol
(THC) and Vitamin E (Blount et al., 2020; Kalininsky et al., 2019).
Currently, most of the literature on the health effects of e-cigarettes focused on
respiratory disease, cardiovascular disease, and cancer. However, it is also essential to assess the
addictiveness of e-cigarettes since tobacco use disorder increases individuals' emotional and
cognitive distress (Hughes, 2006; Reyes-Guzman et al., 2017). According to the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5), characteristics of tobacco use disorder include
at least two of the following occurring within 12 months: unpleasant withdrawal symptoms,
increased tobacco use, and unsuccessful efforts to cut down (American Psychiatric Association,
2013).
Research on tobacco dependence has focused on cigarettes, and data on dependence
symptoms among e-cigarette users is limited (Rostron, Schroeder, & Ambrose, 2016; Strong et
al., 2017). Rostron & colleagues found 50% of e-cigarette only users reported use within 30
minutes of waking up, strong cravings, and the need to use among a nationally representative
sample. These rates are lower than similar rates of craving for cigarettes only and users who
used both cigarettes and e-cigarettes (Rostron et al., 2016). These studies show the addictiveness
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and the risk of dependence of e-cigarettes for older generations of e-cigarettes. However, studies
have not assessed addiction levels with newer generations of e-cigarettes (NASEM, 2018).
Further, there are other characteristics outside of nicotine use that cause dependence
(Fagerström, 2012). Dependence on tobacco products is also a function of the smell of ecigarette, taste, and hand-to-mouth movements (Strong et al., 2017). A study found higher
dependence scores among e-cigarettes users who were women, white, had a college education,
older, used e-cigarettes longer, used newer models (e.g., JUUL), and used larger models (e.g.,
not cigarette-like devices; Foulds et al., 2015). Another study using the same sample from
Foulds and colleagues assessed the dependence symptom differences between older and newer
generations of e-cigarettes users (Yingst, Veldheer, Hrabovsky, Nichols, Wilson & Foulds,
2015). The study found higher dependence scores among those using newer generations of ecigarettes than those using older generations of e-cigarettes despite the nicotine level being lower
in the newer generation e-cigarettes (Yingst et al., 2015).
1.3 E-CIGARETTES AS CESSATION DEVICES
Currently, there is limited evidence of e-cigarettes' effectiveness for smoking cessation
(NASEM, 2018). However, studies found e-cigarettes to be less harmful than cigarettes. Thus,
researchers have seen e-cigarettes as a harm reduction approach for current smokers. However,
again, as mentioned before, the long-term health effects of e-cigarette use are still unknown.
Currently, few randomized control trials (RCT) and cohort studies assess the effectiveness of ecigarettes compared to Nicotine Replacement Therapy (NRT, e.g., patch, gum). Overall, there
are mixed results (Caponnetto et al., 2013; El Dib et al., 2017; Hajek et al., 2019; Kalkhoran and
Glantz, 2016; Malas et al., 2016). For example, an RCT of 866 participants found a 1-year
abstinence rate of 18% in the e-cigarette group compared to the 9.9% in the NRT group (Hajek et
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al., 2019). Meanwhile, other studies have not found any significant differences in the
effectiveness of e-cigarettes as cessation aids compared with no treatment or NRT (NASEM,
2018).
In addition, some studies have reported on the covariates of e-cigarette cessation. For
example, a youth and young adults are more likely to quit using e-cigarettes (Brikmanis,
Petersen, & Doran, 2017). Other covariates, such as devices with higher nicotine content predict
a reduction of e-cigarette use among participants (Malas et al., 2016). Meanwhile, reduced ecigarette use among participants predicts traditional cigarette use (Malas et al., 2016). A
nationally representative sample of former smokers found that smokers were not satisfied with ecigarettes and were more likely to use e-cigarettes and traditional cigarettes (Pechacek, Nayak,
Gregory, Weaver, & Eriksen, 2016). While e-cigarettes may have the potential to reduce the risk
of health complications relative to traditional cigarettes (NASEM, 2018), there is insufficient
evidence about e-cigarettes and their covariates for their use as cessation devices (NASEM,
2018).
1.4 E-CIGARETTE USE AMONG YOUNG ADULTS
Although there is controversy about the efficacy of e-cigarettes as a cessation device, all
experts agree youth and young adults should not use e-cigarettes (USDHHS, 2016). Nearly 90%
of adults who smoke cigarettes daily have their first cigarette before 18, and 99% had their first
cigarette before 26 (USDHHS, 2012). The use rates among youth and young adults have
increased dramatically, with the Surgeon General calling the use of e-cigarettes among these
populations an epidemic (USDHHS, 2016). For example, current e-cigarette use among high
school students is 19.5%, while 7.8% of young adults use e-cigarettes (CDC, 2020; Olfson et al.,
2019). In addition, 38% of young adults reported ever using e-cigarettes (Gagné, Lee, &
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O’Loughlin, 2020). Young adulthood is a critical time for public health interventions, as young
adults are susceptible to trying new substances and co-using substances (Bluestein, Kelder, &
Pérez, 2019, Haardörfer et al., 2016; Meisel, Clifton, MacKillop, & Goodie, 2015).
Furthermore, problematic substance use is more likely to emerge during young adulthood
(Lanza, Motlagh, & Orozco, 2020).
There are social, environmental, and cognitive influences that lead young adults to
tobacco use. Previously, low academic attainment, peer group influences, and negative affect are
associated with initiation and continued smoking behaviors of traditional cigarettes among youth
(USDHHS, 2012). Since e-cigarettes are a new product, research on the correlates of e-cigarette
use is essential. Research shows the use of e-cigarettes is related to future health behavior. For
example, a meta-analysis on the impact of e-cigarette use on future cigarette use found that
current e-cigarette use relates to future cigarette use among young adults (Glasser, Abudayyeh,
Cantrell, Niaura, 2019: Olfsen, Wall, Liu, Sultan, & Blanco, 2019; Soneji et al., 2017).
Additionally, studies assessing the correlation of e-cigarette use among young adults have found
higher e-cigarette use relates to deviant peer affiliation (the degree of antisocial activity among
peers), impulsivity, and lower levels of social anxiety (Lanza, Motlagh, Orozco, 2020).
E-liquid flavorings also predict e-cigarette use. As mentioned before, flavorings (e.g.,
taste) may be related to nicotine dependence (Fagerström, 2012; Strong et al., 2017). The FDA
was initially hesitant to regulate e-liquid flavorings as they believe regulation may hinder current
traditional smokers from switching to e-cigarettes (FDA,2020). That said, over 60% of young
adults report starting or experimenting with sweet (e.g., candy, fruit, chocolate) flavored ecigarettes (Villanti et al., 2017). In addition, young adults and youth reported flavored ecigarettes as their reason for starting and continuing use (Ambrose et al., 2015; Soneji et al.,
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2019; Villanti et al., 2017). Additionally, older adults report using tobacco and menthol flavors
more frequently (Villanti et al., 2019).
In addition, research is assessing whether e-cigarette use leads to other substances such as
alcohol or cannabis. This is important given youth and young adults are more likely to engage in
risky behaviors (Ksinan, et al., 2020). Currently, 55% of young adults are current alcohol users,
and 35% of young adults are marijuana users (Substance Abuse and Mental Health Services
Administration [SAMHSA], 2019). The following paragraphs include information on the
relationship between e-cigarette use, cannabis, and alcohol.
The relationship between e-cigarettes and cannabis is significant, as studies have found a
positive relationship between cannabis and e-cigarette use (Ksinan et al., 2020). For example, a
study found a bidirectional relationship between e-cigarettes and cannabis. Thus, those who
primarily use cannabis were more likely to use e-cigarettes, and those who use e-cigarettes were
more likely to use cannabis. Finally, a meta-analysis assessing the association between ecigarette and cannabis found e-cigarettes users were more likely to be current cannabis users
(Chadi, Schroeder, Jensen, Levy, 2019).
Similarly, studies assessing the impact of alcohol use on e-cigarette use find positive
associations between the two (Mehra, Keethakumar, Bohr, Abdullah, Tamim, 2019). In
addition, a study using a latent class analysis found frequent e-cigarette users (e.g., users who
used e-cigarettes more than five days in the past 30 days) were more likely to binge drink (Lanza
et al., 2020). Other studies have found e-cigarette use was associated with hazardous alcohol use
and higher past-month total drinks (Roberts, et al., 2020). However, many of these studies have
only assessed college students, and further research is needed on a non-college sample as there
are differences between these two groups (Lanza et al., 2020).
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Finally, it is essential to highlight the health effects of e-cigarette use among youth and
young adult populations. In 2016, the Surgeon General released a report on the increasing use of
e-cigarettes among youth and young adult populations (USDHHS, 2016). The report outlined
nicotine use and its detrimental effects on youth and young adult populations. For example,
during time of critical brain development (until 25 years of age) nicotine can cause damage to
impulse control pathways and damage learning and attention (USDHHS, 2016). For example,
nicotine can cause future addiction to nicotine and other drugs. Additionally, e-cigarette use can
increase the likelihood of alcohol and illicit drugs (e.g., cannabis; Ksinan et al., 2020; Lanza et
al., 2020; Mehra et al., 2019) and EVALI, as mentioned previously. Since there are both shortterm and long-term consequences of using an e-cigarette device, studying perceptions of ecigarettes use is essential.
1.5 E-CIGARETTE USE AMONG ADULTS
Since the current study creates a new measure, it is crucial to mention e-cigarette use
among the general adult population. 3.2% of adults in the U.S. are current e-cigarette users
(Creamer et al., 2019). Most of these current adult e-cigarette users are current or former
tobacco product users (e.g., cigarettes, cigars, and chew; Rosen & Steinberg, 2020). Thus, the
most common reasons, among adults, for using e-cigarettes is smoking cessation and addressing
the health-related risks of smoking cigarettes and tobacco products (Kinouani et al., 2020;
Filippidis, Laverty, Gerovasili, & Vardavas, 2017; Rutten et al., 2015).
Overall, 6.4% of adults aged 25 to 44 years old report e-cigarette use, while 3% of those
aged 45-65 report using e-cigarettes. Of those aged 65 and older, .8% of these individuals use ecigarettes (Creamer et al., 2019). Further, Non-Hispanic Whites (5.1%) are more likely to be
current e-cigarette users than Hispanics (2.8%), Non-Hispanic Blacks (3.4%), and Asians (2.7%;

9

Cornelius, Wang, Jamal, Loretan, Neff, 2020). In addition, men (4.3%) are more likely to
currently use e-cigarettes than women (2.3%; Creamer et al., 2019). Finally, like cigarette use,
e-cigarette use among persons living with a mental illness (7.6%) is higher than the general
population (3.2%; Creamer et al., 2019; Weinberger, Zhu, Barrington-Trimis, Wyka, &
Goodwin, 2020).
1.6 TOBACCO USE PATTERNS AMONG THE LATINX POPULATION
The Latinx community is the largest minority in the U.S., comprising 18.5% of the U.S.
population (U.S. Census Bureau, 2019). Therefore, it is essential to assess tobacco use among the
Latinx community because the U.S. Census projects the Latinx community to be 30% of the U.S.
population by 2060. Tobacco products (e.g., traditional tobacco products) are disproportionately
promoted in racial and ethnic minority communities increase rates of tobacco product use in
these communities (Soneji et al., 2019). In addition, Latinxs are also more likely to have
smoking-related health disparities such as lower health insurance coverage rates, lower
healthcare access, and are less likely to be advised to quit by a healthcare provider (USDHHS,
2004; Reitzel et al., 2009).
There are conflicting results among studies assessing the prevalence of cigarette smoking
and other tobacco product use among the Latinx population. For example, studies assessing ecigarette use among Latinx adults ranged from 2.5% to 7.9% (Creamer et al., 2019; Harlow,
Stokes, & Brooks, 2019). Among young adults (i.e., 18-24), 5% of Latinxs report current use of
e-cigarettes, which is higher than Black young adults (3%) but lower than White young adults
(9.5%; Dai & Leventhal, 2019). Another study assessing past-year use of e-cigarettes among
young adults was highest among Latinx (32%) and White (38%) participants compared to Black
(12%) participants (Temple et al., 2017).
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In addition to conflicting results among studies assessing the prevalence of e-cigarette
smoking among the Latinx population, there is a dearth of literature on Latinx's perceptions of ecigarette use compared to other ethnicities. One study showed that Latinx adults are less likely
to begin e-cigarettes for quitting and are more likely to have positive views of traditional
cigarettes than other racial and ethnic groups (Harlow et al., 2019). Given the similarity in rates
among Latinx and White samples regarding e-cigarette use (Temple et al., 2017), it would also
be essential to assess whether perceptions of e-cigarette use among Latinx generalize to other
populations. Understanding perceptions of e-cigarettes among ethnicities (e.g., similarities or
differences) can allow for a more generalizable measure to the general population.
1.7 THEORY OF PLANNED BEHAVIOR
The Theory of Planned Behavior posits individuals' attitudes, norms, and behavioral
control predict behavioral intention, which leads to action (1985, Ajzen). Theory of Planned
Behavior says that people can place positive or negative values on behaviors. For example, if a
person places a negative value toward a behavior, then that person would be more likely to not
engage in the behavior (Kohler, Grimley, & Reynolds, 1999). An example of this would be if a
person does not like the smell of cigarettes, the person will negatively value the smell. Since
they have placed a negative value on the smell of cigarettes, they will not engage in smoking
behavior.
This theory states that social norms, which are a group's expectations regarding
appropriate and acceptable behavior for its members' attitudes and behaviors, determine behavior
(Hechter & Opp, 2001). Perceived behavior control (related to self-efficacy) believes that an
individual's ability to complete behavior is related to their control of the behavior. Perceived
behavioral control is an extension of self-efficacy from Albert Bandura's Social Cognitive
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Theory. Bandura defines self-efficacy as a person's perceived ability to perform a behavior
(Bandura, 1977). A barrier to achieving a behavior may not consist of positive or negative
attitudes but rather the inability to complete the behavior. For example, someone may have
positive attitudes about quitting smoking but may feel they cannot quit smoking, and therefore,
never attempt. Overall, the Theory of Planned Behavior posits people who judge behavior as
low risk, high benefit, and easily completed will be more likely to do the behavior.
The Theory of Planned Behavior has been used in various theoretical and empirical
studies to understand the predictors of a wide range of behaviors (Hollett, Gignac, Milligan,
Chang, 2020; Potard, Kubiszewski, Camus, Courtois, & Gaymard, 2018; Si, Si, Tang, Wu, &
Lan, 2020; Topa & Moriano, 2010). More specifically, the Theory of Planned Behavior predicts
aspects of cigarette smoking behavior (Topa et al., 2010). A meta-analysis assessed the
predictability of the Theory of Planned Behavior on smoking behavior (Topa & Moriano, 2010).
The study found 35 studies (N = 267,977) and found perceived behavioral control, attitudes, and
social norms predicted behavioral intentions to smoke cigarettes (Topa et al., 2010).
Further, studies assessing the predictors of e-cigarette use using the Theory of Planned
Behavior are limited. One study assessed perceptions of e-cigarettes in college students using
the framework of the Theory of Planned Behavior (Case, Crook, Lazard, Mackert, 2016).
College students participated in structured interviews, asked about knowledge, attitudes,
perceived benefit/perceived advantages, perceived threat/perceived disadvantages, perceived
barriers, perceived norms, and perceived self-efficacy (Case et al., 2016). The study found users
of e-cigarettes were more likely than nonusers to have positive attitudes about e-cigarettes (Case
et al., 2016). Regarding social norms, nonusers of e-cigarettes were more likely than e-cigarette
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users to indicate their family and friends would disapprove of their use of e-cigarettes (Case et
al., 2016).
Overall, e-cigarettes are an emerging tobacco product, and there has been an increase in
studies assessing perceptions of e-cigarettes. Understanding these predictors will allow
researchers to understand why people initiate the use of e-cigarettes, create targeted public health
communications and interventions, and how to regulate e-cigarettes. For example, a study that
assessed perceptions of JUULs, and USB-like devices found 30% of participants believed JUUL
pods did not contain nicotine and pod-based systems were less harmful than other e-cigarettes
(McKelvey, Baiocchi, Halpern-Felsher, 2018). Thus, campaigns like the Truth Initiative have
focused on informing young adults and youth on the nicotine content in JUUL pods (Truth
Initiative, 2019). In the future, the Food and Drug Administration could use studies like this to
regulate the amount of nicotine in each JUUL pod. Next, the paper will discuss research on the
measures currently used.
1.8 PERCEPTIONS
Perceptions are defined as a way of understanding or interpreting something (Oxford
Dictionary, 2020). Perceptions predict behavior (Davis et al., 2019; Hing, Russell, Thomas, &
Jenkinson, 2019; Martens et al., 2006; Roditis, Delucchi, Chang, & Halpern-Flesher, 2016).
Specifically, positive perceptions of e-cigarettes are associated with increased e-cigarette use
(Amrock, Zakhar, Zhou, & Weitzman, 2015; Chen-Sankey & Kong, Choi, 2019; Pokhrel, Fagan,
Kehl, & Herzog, 2015; Simmons et al., 2016). Studies assessing the perceptions of e-cigarettes
vary widely. For example, studies evaluating the perceptions of e-cigarette marketing, risk/harm,
and benefits vary widely and many employ various scales and instruments (Ambrose et al., 2015;
Pokhrel et al., 2015; Soneji et al., 2019; Villanti et al., 2017). Among these varying studies of
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perceptions, many employ various scales and instruments. Unfortunately, most of these scales
and tools are not psychometrically sound (NASEM, 2018). The upcoming section discusses the
theoretical framework of perceptions and behavior, the current research on the perceptions of ecigarettes, and the need for a psychometrically sound instrument.
1.9 VARIOUS E-CIGARETTES PERCEPTION SCALES
While many studies assess perceptions of e-cigarettes, few studies have developed
measures to quantify perceptions of e-cigarette use. Copeland, Peltier, and Waldo (2017)
validated the Risk and Benefits of E-Cigarettes (RABE) measure in a sample of 734 young
adults. The RABE consists of 30 items scored on a 7-point Likert scale from 1 "totally disagree"
to 7 "totally agree." Example items include: "E-cigarettes are not safe." and "E-cigarettes
contain toxic chemicals." Confirmatory factor analysis supported the two-factor structure that
involved a risks subscale and benefits subscale. In addition, the RABE demonstrated good test
score reliability (risk subscale α = 0.92 and benefits α =0.89; Copeland et al., 2017). The RABE
included information about the risk and benefits of e-cigarette use, but this scale failed to include
addiction perceptions and perceptions of social norms. Previous research has shown the Theory
of Planned Behavior’s self-efficacy (e.g., addiction perceptions) and social norms predict future
behavior (Hollett, Gignac, Milligan, Chang, 2020; Potard, Kubiszewski, Camus, Courtois, &
Gaymard, 2018; Si, Si, Tang, Wu, & Lan, 2020; Topa & Moriano, 2010).
Another study developed and validated a survey assessing perceptions of e-cigarettes
compared to cigarettes called Comparing E-Cigarette and Cigarette (CEAC) Questionnaire in a
sample of 525 adults (Kale, Pickering, & Cooper, 2020). Sample questions included, “Electronic
cigarettes can be used to quit or cut down on smoking traditional cigarettes” and “Electronic
cigarettes are less harmful to the user’s health than traditional cigarettes.” The survey responses
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were on a 5-point Likert scale from 1 “strongly disagree” to 5 “strongly agree.” The
confirmatory factor analysis supported the three-factor structure (e.g., general benefits, health
benefits, and general effects). In addition, the CAEC demonstrated good internal validity
(general benefits α = 0.95, health benefits α = 0.82, and general effects α = 0.85; Kale et al.,
2020). Like the previous study, the CAEC also failed to include addiction perceptions and
perceptions of social norms. In addition, perceptions of e-cigarettes' harms and benefits should
include items that are independent of cigarettes.
Researchers cannot currently measure perceptions of e-cigarettes that include addiction
perceptions and social norms (Gibson et al., 2019). The current research will create a more
comprehensive measurement that is generalizable to the public. This study will include
questions that will take previous research that youth and young adults may use these products as
a gateway to other nicotine products, alcohol, and illicit drugs. Meanwhile, it will also include
questions that assess older users' perceptions of their effectiveness for smoking cessation.
Measurements that have various perceptions from different sections of e-cigarette users will
allow researchers to reduce the confusion in the literature, allow for the aggregation of data
across research studies, and allow for more reliable and validated measures to be used
consistently (Gibson et al., 2018). Overall, this would allow for more robust research
methodologies (NASEM, 2018).
1.11 QUALITATIVE AND QUANTITATIVE RESEARCH METHODS IN SCALE
DEVELOPMENT
As mentioned before, developing a comprehensive, valid, and reliable scale assessing the
perceptions and of e-cigarettes is needed (NASEM, 2018). For this study, the researcher used
mixed methods approaches to create and validate a scale. The following paragraphs include
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quantitative and qualitative method's strengths and weaknesses and how researchers can integrate
these methodologies in MMR.
Quantitative methods test and validate theories, test hypotheses, generalize research
findings to different populations and provide precise data. Overall, quantitative methods can be
objective, reliable, and valid (Johnson & Onwuegbuzie, 2004). Thus, quantitative methods may
be harder to apply to the population studied. Researchers may also miss essential phenomena
occurring outside of their hypotheses (Johnson & Onwuegbuzie, 2004). Researchers use
qualitative methods when researchers know little about the research question (Rutberg &
Bouikidis, 2018). In addition, researchers have a more in-depth understanding using open-ended
questions, interviews, or focus groups (Rutberg & Bouikidis, 2018). However, with qualitative
studies, it is difficult to test hypotheses and theories. In addition, the results may not be
generalizable to other populations, and the researchers can influence the results.
For the purposes of this study, a qualitative study was conducted first assure that multiple
perspectives and experiences were identified beyond our preconceived notions. Next,
quantitative methods were used to test and validate those concepts. Using MMR can enhance
validity through integration and corroboration of findings. In addition, research is becoming
more complex and more interdisciplinary (Johnson & Onwuegbuzie, 2004). Since the current
study attempts to create a comprehensive, valid, and reliable scale assessing the perceptions of ecigarettes, and there is a current dearth in the literature, the researchers used MMR to inform this
study.
1.12 AIMS AND HYPOTHESES
Overall, the scales discussed previously do not adequately capture the perceptions of ecigarettes. Therefore, based on previous literature and theory, the current study assessed various
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constructs of e-cigarettes among adults (Gibson et al., 2018). The constructs included perceived
benefits (e.g., appearance, experience, cessation benefits), harm perceptions (e.g., harm of ecigarettes, harm of e-cigarettes compared to cigarettes, and specific health effects of use, harm to
others), addiction perceptions, and perceptions of social norms (e.g., use among friends and
family, and social acceptability among friends and family). In addition, it is important to make
this scale versatile as the e-cigarette landscape continues to change.
The current study used qualitative and quantitative data to create a valid and reliable
measure of e-cigarette perceptions. This study collected qualitative data on the perceptions of ecigarettes among adults in 2019. The findings from the qualitative study informed the
development of a quantitative measure which initially was qualitatively edited in a follow-up
study and validated in a quantitative study. In addition, the researchers conducted the qualitative
study (e.g., focus groups) and use the themes from the focus groups to develop a measure of ecigarette perceptions. In subsequent studies, the measure was refined through a qualitative
approach and validated using quantitative methods.
Aim 1. Identify themes from adults’ perceptions of e-cigarettes
A qualitative study (semi-structured focus group interview) was conducted to identify
themes from adults’ perceptions of e-cigarettes. Participants were asked: Q1: When did you first
try a novel tobacco product? Q2: Why did you start the product? Q3: What are some
considerations when selecting a novel tobacco product? Q4: Are novel tobacco products helpful
for quitting smoking traditional tobacco products? Q5: How do those you know (e.g., family,
friends, co-workers) view novel tobacco products? Q6: Have you attempted to quit the use of
traditional tobacco products? Q7: If you decide to quit tobacco, why would you consider
quitting? Q8: Do you think novel tobacco products are addictive? Q9: Are you addicted? Q10:
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Are your friends addicted? Q11: If there was one thing you want someone researching novel
tobacco products to know, what would it be? In addition to the questions about novel tobacco
products, the study also included similar questions about traditional tobacco products.
Aim 2. Develop and refine the measure through qualitative methodologies
To address Aim 2, the researcher used the relevant themes to develop an initial scale.
Based on previous research done by Onwuegbuzie and colleagues, the researcher presented the
items to 81 participants and collected quantitative data. Various reliability analyses were
conducted to assist the researcher in developing the scale. The participants rated the items for
clarity, esthetics, relevancy, and tone (2010). In addition, the researcher asked participants to
describe any construct(s) not included in the scale. Finally, the researcher used the feedback to
modify and refine the scale.
Aim 3. Develop a validated and reliable measure to assess adults’ perceptions of e-cigarettes
The scale was then revised and administered to 400 adults to develop a valid and reliable
measure of perceptions of e-cigarettes. The researcher developed and administered a measure
through a sample from Prolific, and a three-factor structure was predicted and tested. This
sample was split was into two halves, where the hypothesized factor structure was tested on the
first sample. Once the data were collected, the researcher conducted a confirmatory factor
analysis (CFA) to verify the expected factor structure. Indices of model fit (Hu & Bentler, 1999)
were used to assess model fit. If the model did not fit well, the researcher examined local fit
information to determine where model fit would be improved. The model was re-estimated in
the first sample and then tested in the second sample to establish its generalizability.
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CHAPTER 2: STUDY 1 METHODS
For this study, the researcher used the mixed-methods instrument development and
construct validation process created by Onwuegbuzie and colleagues as a guideline (2010). The
instrument development and construct validation process includes 10 phases that outline how to
conceptualize the construct of interest, identify behaviors that underlie the construct, develop the
instrument, pilot-test the instrument, design and field-test instrument, validate the revised
instrument, and evaluate the instrument and construct evaluation process (Onwuegbuzie,
Bustamante, & Nelson, 2010). See Appendix A for the complete list and a description of each
phase in the instrument development and construct validation phases.
A vital component of the instrument development and construct validation includes
crossover analyses. Crossover analyses are done throughout the instrument development and
construct validation process and extract a comprehensive meaning from the data (Onwuegbuzie
et al., 2010). Crossover analyses include integrated data reduction, integrated data display, data
transformation, data correlation, data consolidation, data comparison, data integration, warranted
assertion analysis, and data importation. Overall, crossover analyses ensure that the researcher
switches between quantitative and qualitative lenses and vice versa several times. According to
Onwuegbuzie and colleagues, this procedure allows researchers to get the most accurate meaning
of the data and forces them to mix or combine qualitative and quantitative data.
For Phase 1, Study 1 had a solid theoretical framework and a multidisciplinary review of
the literature in introducing this dissertation. Study 1 also included focus groups (Phase 2) and
identified themes related to their attitudes towards e-cigarettes (e.g., what they like or dislike
about them), their subjective norms towards e-cigarettes (e.g., who around them uses ecigarettes), and their self-efficacy to quit or continue using e-cigarettes (e.g., how addicted are
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you to e-cigarettes). As stated earlier, prior validated scales have failed to address social norms
and addiction perceptions. Therefore, the research team used the focus groups (e.g., phase 2 of
IDVC) to identify and describe behaviors that underlie the construct from e-cigarette users. See
Appendix A for a description of the Phases and their correspondence to the current study
(Obwuegbuzie et al., 2010).
2.1 PARTICIPANTS
Eligible participants were between 18 and 35 and be current or previous users of novel
tobacco products. The researcher recruited participants through flyers distributed at the
University of Texas at El Paso (UTEP) campus, local smoke/vape shops, and the City of El Paso
recreation centers (See Appendix B for recruitment flyer). In addition, researchers distributed
flyers at a regional tobacco control network (e.g., Paso del Norte Tobacco Control Network).
The researcher invited a sample of adults to participate in the study by signing up through an
online forum provided by UTEP. Overall, 21 participants completed the focus groups, with each
focus group having between 1-3 participants, with 14 sessions (See Appendix C). The current
study did not achieve the number of participants recommended by Krueger due to scheduling
issues. For example, participants would consistently not arrive at their scheduled focus group
timeslot. Most participants were female (52.4%) and Latinx (81%). The average age was 21.05,
and most participants reported some college (63.64%) as their current level of education. Table 1
includes information on the demographic characteristics of the focus group sample.
Table 1: Demographic characteristics of the focus group sample
Characteristic
Average Age
Gender
Female
Male
Education Level
High School Diploma

n (%)
21.05
11 (52.4)
10 (47.6)
3 (14.3)
20

Some College (no degree awarded)
Associates Degree
College Graduate (e.g., B.A., B.S.)
Marital Status
Single (never married)
Married
Domestic Partner
Hispanic, Latino, or Spanish
Yes
No
Race/Ethnicity
Native American
White
Prefer not to say

14 (66.7)
1 (4.8)
3 (14.3)
19 (90.5)
1 (4.8)
1 (4.8)
17 (81.0)
4 (19.0)
1 (4.8)
16 (76.2)
1 (4.8)

2.2 PROCEDURE
The Institutional Review Board of UTEP approved this study. The research team
conducted a focus group study to assess young adults' perceptions of e-cigarettes. Dr.
Shenberger-Trujillo gave the research team literature and semi-structured interviews training
(Obwuegbuzie, Dickinson, Leech, & Zoran, 2009). In addition, the researcher conducted one
practice interview with volunteers to ensure the researcher used appropriate interview
techniques. The researcher conducted focus groups between April 2019 and June 2019 in a
conference room in the School of Pharmacy at UTEP. Once in the conference room, participants
were given an iPad to complete the demographic questionnaire. While participants completed
those questionnaires, researchers wrote notes on the individual sessions (e.g., knew each other,
were friends/family). Appendix C includes information on the date, times, number of
participants, and number of sessions. After completing the questionnaires, participants were
introduced to the moderator and research assistants, provided a brief description of the study and
a confidentiality statement (See Appendix D for Welcome Script).
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Briefly, the research staff reminded the participants that the focus groups would be
confidential, and all participant responses would not be associated with any identifying
information (e.g., names, pronouns, etc.). In addition, the researcher asked participants to keep
other participants' responses confidential because of the sensitive topics that may arise
throughout the focus group. Finally, we reminded participants that they would not be penalized
if they ever felt uncomfortable or did not want to answer any questions posed by the moderator.
The semi-structured focus groups lasted between 30 minutes to 1 hour. The researcher
comprised the focus group sessions of 1 moderator and 1-3 research assistants, and the
moderator led the discussion between the participants while the research assistants took notes.
The sessions were not audio recorded. Throughout the sessions, the moderator summarized
participants' statements and asked questions to clarify and gain more insight into the participants'
responses (Gibson, 2007). In addition, the moderator ensured the discussion continued and
stayed focused on the topic and ensured all participants had the opportunity to contribute
(Gibson, 2007). After the sessions, the researcher asked participants if they would like to bring
anything else up and thanked them for their participation. Participants received 30$ for their
participation. After the end of the session, the moderator and research assistants transcribed their
notes and sent them to the principal investigator. The principal investigator then combined the
notes into a comprehensive document for thematic analysis.
2.3 MEASURES
Participants completed an informed consent form (See Appendix E), a brief demographic
questionnaire that included their gender, the current level of education, race, ethnicity, and
household income (See Appendix F). In addition, the questionnaire included information on
their current tobacco product use. For example, researchers asked participants, "How many
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cigarettes do you currently smoker per day on average?". The questions focused on traditional
and novel tobacco products (See Appendix G). Sessions started by asking basic information
about traditional tobacco use (e.g., what product they used, why they started, how was the
product obtained?), to more specific information (e.g., if they felt addicted, how many friends
and family use these products). Then, the questions transitioned to novel tobacco products.
Similarly, the session was started by asking basic information about novel tobacco use to more
specific questions. Table 2 includes information and categories of the various questions asked of
the participants.
Table 2: Categories and examples of the focus group questions
Question examples
Who introduced them to the product/s?
Who do they know that uses them?
How do those they know view the use of these products?
What types of products did they use?
Who introduced them to the products?
How did they obtain it for the first time?
What are considerations when selecting the product?
Have they attempted to quit the use of these products?
Have you found that these products are helpful for quitting?
Please rank all tobacco products from safest to least safe.

Thematic analysis to identify, analyze, and report patterns within data (Braun & Clarke,
2006). First, the researcher collected responses from the participants during the focus group
interviews, and research assistants summarized participant responses. The researcher then sent
the summarized participant responses to Dr. Shenberger-Trujillo, and she combined the
responses. According to Braun & Clarke (2006), there is a six-phase approach to thematic
analysis. The phases include familiarizing yourself with the data, generating initial codes,
searching for themes, reviewing potential themes, defining, and naming themes, and producing
the report. Appendix H describes the process during each of the six phases.
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First, the research team carefully reviewed each entry to check for any inaccuracies or
mistakes in data entry. For example, the research team removed duplicate responses from the
data set. Then, the research team read through the data and noted any initial ideas or thoughts
about the data (e.g., phase 2 of the instrument development and construct validation phases).
Next, the research team identified and provided initial data codes (e.g., phase 3 of the instrument
development and construct validation phases). The codes provide a label for a summary of a
portion of relevant data to your research question. A codebook was created and included various
potential codes with their definitions. For example, social norms are the code for family
members who used the products or normalization of the use of the products through the family.
In addition, the researcher created a coding manual to help research assistants through the coding
process (See Appendix I).
Throughout the coding process, the research team modified existing codes and revised
the codebook. The research team held four meetings to discuss and resolve any coding
discrepancies among the coders. The research team went through several rounds of coding and
revisions. Next, the research team integrated the various codes into potential themes. During
this phase, the researcher identified similarities among the codes and created themes and
subthemes (Braun & Clarke, 2006). A theme captures something important and is related to the
research question. The prevalence of the theme in the data describes its size or significance.
In Phase 4, the researcher review the potential themes and changes or adjustments (Braun
& Clarke, 2006). Questions often asked during this phase included; Is this a theme or just a
code? And are there enough data to support this theme? The researcher may review their themes
in relation to their entire data set several times during this process. In Phase 5, the researcher
define and name the various themes. In this phase, each theme needs to be defined clearly. The

24

themes derived should tell a story of the current data about the research question. In addition,
researchers extracted various examples from the data for each of their themes. Finally, in Phase
6, the research team produces a report of their findings. This report should be clear and provide
a story about the data collected and its relation to the research questions (Braun & Clarke, 2006).
Given this, we did not collect an index of how similarly the research team evaluated the themes
(Braun & Clarke, 2006).
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CHAPTER 3: STUDY 1 RESULTS
Researchers used thematic analysis to extract themes from the focus group interviews.
Themes that were conceptually similar with one another were organized into categories. Various
quotes from the focus group participants are presented to illustrate the themes. For each theme,
the number of focus groups that the themes appeared in are reported. For this study, we did not
collect the number of total participants in each focus group who mentioned the theme. Thus, this
is meant to approximate participant agreement. Overall, 25 themes were extracted from the data.
Participants reported first using traditional tobacco products at an average age of 16.92.
Additionally, 42.9% of participants reported being current users of traditional tobacco products.
For the purposes of this paper, the researcher focused on e-cigarettes. All the participants in the
study had either tried, previously used e-cigarettes. More specifically, 76.2% of the participants
reported being current users of e-cigarettes.
3.1 INTRODUCTION TO E-CIGARETTES
Participants were asked who introduced them and how they obtained e-cigarettes. The
top themes were social norms and accessibility (See Appendix I). The researcher defined social
norms as, “Perceptions of standard behavior and attitudes among a group.” In all focus groups (n
= 13), participants stated being introduced to e-cigarettes through family or friends. For
example, one focus group stated they were introduced to e-cigarettes through their cousins. The
focus group described their cousins being current e-cigarette users and introducing them to the
products. Meanwhile, other focus groups had friends introduce them. For example, they
mentioned their friends introducing them at parties or other social situations. One participant
admitted to pressuring her non-user friends to use e-cigarettes. Another participant stated,
“Everyone is using them” and being able to easily access them through friends and family.
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The researchers also asked participants how they obtained e-cigarettes. In addition to the
focus groups stating they were able to easily access them through friends and family they also
stated they were able to access through different circumstances. Close to half (n = 6) of the
focus groups stated e-cigarettes were easily accessible. The researchers defined the theme
accessibility as the legal or general ease of accessibility. For example, one focus group reported
that they were able to find e-cigarettes “…at any convenience store on every corner”. This was
also echoed with another focus group that mentioned, “JUULs are easier to get than vape
products (older generations) because vapes products are only sold at vape/smoke shops whereas
JUUL is sold at any gas station.” Additionally, other focus groups reported they were able to
buy them online without any age restrictions or requirements. Focus groups reported that they
themselves and others (even those underage) were able to buy e-cigarettes at convenience stores
and online without identification.
3.2 APPEAL OF E-CIGARETTES
Next, participants were asked about their considerations or reasons for selecting ecigarettes. Participants stated a variety of reasons why they select a variety of e-cigarette
products. The top themes that were extracted from the participants were sensory, customization,
and discreteness. For the definitions and examples of each of the themes see Appendix I. The
following sections will discuss the various themes extracted.
The researchers defined the sensory theme as the taste, smell, and flavorings of the
products. Overall, 12 focus groups (92.31%) reported sensory as the reason for selecting and
using e-cigarettes. For example, participants stated they used e-cigarettes because of the variety
of flavors (e.g., pineapple coconut, watermelon), no smell or after taste when compared to
traditional tobacco products (e.g., cigarettes). Participants stated, “I like the smell and taste of
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fruit more than just straight cigarette.” They also stated that they liked that e-cigarette use did
not lead to them smelling like cigarettes do. Since e-cigarettes do not leave a smell, focus groups
mentioned they felt they were able to use them more often. One participant said, “You are able
to do it wherever and be discrete.”
Discreteness was mentioned by 42% of the focus groups. Focus groups stated, “JUUL is
a lot smaller, it’s travel size, and I am able to hide it from my parents.” One focus group told the
research group they were able to, “…hide it in plain sight because my parents did not know what
it looked like, they didn’t recognize it. I can keep it on my nightstand.” Other focus groups
mentioned they liked the smallness of the devices. As mentioned before, they are also able to
hide their use of these products because they do not smell, and they do not release the same
smoke that traditional products do. Some focus groups mentioned being able to hide the use of
the products from teachers in high school.
Focus groups also mentioned customization as a reason for selecting e-cigarette products.
The customization theme was defined as an expressed interested in being able to scale up or
scale down nicotine levels to preference or personalization of electronic product including tanks,
flavorings, or nicotine levels. In the current study, 62% (n = 8) of focus groups reported
customizations as a reason for their use of e-cigarettes. For example, participants stated they
were able to customize the flavors and nicotine content. One focus group stated, “With
cigarettes you are not able to control the nicotine, but JUULs give you a sense of control.” In
addition, other focus groups state, “While at a vape shop, you are able to craft your device…”
Another theme that emerged among the focus groups was the health effects of ecigarettes. Focus groups reported they felt they were a healthier option compared to cigarettes
and other traditional tobacco products (e.g., hookah, cigars). For example, a focus group stated,
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“They feel clean or healthier.” Additionally, when the focus groups were asked to rank all
tobacco products (e.g., traditional and novel) from the safest to the least safe, all reported ecigarettes were safer than the other tobacco products. Focus groups mentioned that various ecigarettes have a varying degree of harm. For example, focus groups stated JUUL’s were more
harmful than other e-cigarettes.
Even though the focus groups perceived e-cigarettes to be less harmful than traditional
cigarettes, 75% of the focus groups stated they were afraid of the long-term health effects of ecigarettes. They stated, “There is not enough information on e-cigarettes.” They stated they
were afraid that the e-cigarettes may be the cigarettes of the current generation. They reported
they would like more research done and the information disseminated to them, but they also
understood since they were a new product there might be limited information. They stated they
did not know what was in them and would like to know the ingredients, the long-term health
effects, and the health effects if you quit using e-cigarettes. One focus group stated, “This
information will sway me into using it more or less.”
3.3 TRENDS IN THE USE OF E-CIGARETTES
Further, researchers also asked about the reason’s participants continued their use and
trends in the use of e-cigarettes. Focus groups stated they themselves or others they knew used
these products for stress or anxiety relief. For example, a focus group stated they did not have
health insurance so they believed it could be an option to manage anxiety and stress. Another
focus group stated, “I don’t use vapes daily, usually only when I’m stressed out. Especially
during difficult times like final week.” There were four focus groups that stated stress and
anxiety relief as a reason to continue using.
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Finally, 33% of focus groups stated that they used e-cigarettes with other substances.
This theme was coded as “co-use”. Participants reported they used their e-cigarettes with coffee,
or alcohol. For example, one focus group stated, “…was drinking and it [ the e-cigarette]
complimented alcohol nicely.” Another focus group reported they, “would get drunk quicker
when using e-cigarettes and alcohol together.” Focus groups also mentioned it was easy to use
these products at bars. As mentioned before, focus groups stated they selected these products
because they can conceal their use of e-cigarette in areas where traditional cigarettes may not be
allowed (e.g., indoor areas).
3.4 ADDICTIVENESS OF E-CIGARETTES
Most focus groups reported e-cigarettes were addictive (90%). The focus groups were
knowledgeable of the varying types of e-cigarettes and stated that those with nicotine were
addictive whereas those without nicotine were not. They also believed that the addictiveness of
e-cigarettes depended on the nicotine content of each product and on the e-cigarette product
(e.g., 1st generation devices, JUULs). They also reported traditional tobacco products are more
addicting than e-cigarettes. Interestingly, focus group participants would frequently state that
their friends were addicted, but they themselves were not addicted. For example, focus groups
said, “Yes, they are addicting. My friends are addicted, but I am not.” Or “I’m not personally
addicted, but my friends are addicted.”
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CHAPTER 4: STUDY 1 DISCUSSION
Overall, most focus groups stated they started using with friends or family members.
They stated e-cigarettes were easily accessible to them through friends and family. Participants
stated e-cigarettes were everywhere and everyone was using them. Given these results, social
norms seem to be important in the acquisition of e-cigarettes among this sample. These findings
are like previous literature that has found peer use and positive attitudes towards e-cigarettes
result in increased risk of future e-cigarette use (Bold, Kong. Cavallo, Camenga, & KrishnanSarin, 2017; Kintz et al., 2020).
Participants of the focus groups also highlighted how easy e-cigarettes were to acquire.
For example, they mentioned e-cigarettes were accessible at any convenience store/gas station or
online. Previously, participants reported believing e-cigarettes were easier to get than cigarettes
(Gorukanti, Delucchi, Ling, Fisher-Travis, & Halpern-Felsher, 2017). Participants reported
online retailers do not have age verification or it is easy to navigate through these age
verification checks (Pepper, Coats, Nonnemaker, & Loomis, 2019). In July 2020, Congress
passed the Preventing Online Sales of E-Cigarettes to Children Act that requires online retailers
to verify age for all purchases, an ID to be present for delivery, label shipping packages to show
they contain tobacco products, and comply with all state and local tobacco tax requirements
(Preventing Online Sales of E-Cigarettes to Children Act, 2020). In addition, one study assessed
if various convenience stores and gas stations complied with state laws. Participants were given
20$ and asked to try and purchase e-cigarettes. The participants then reported if their ID was
requested and if they were able to purchase e-cigarettes. Over 12% of convenience stores and
gas stations did not ask for the participants’ ID and sold e-cigarettes illegally (Henriksen,
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Schleicher, Johnson, & Lee, 2020). Policies should address these issues by providing more
funding to enforcement, and training for convenience store and gas station owners and clerks.
In addition to participants perceiving e-cigarettes as easier to acquire than cigarettes,
participants stated e-cigarettes were healthier and less harmful than cigarettes. The participants
reported the perceived minimal risk e-cigarettes posed was a reason to start or continue using ecigarettes. Previous studies have shown that e-cigarette users believe that e-cigarettes pose
minimal health (Russell, Katsampouris, Mckeganey, 2020; Gorukanti, et al., 2017).
Subsequently, research has shown lower e-cigarette risk perceptions are predictive of future ecigarette use (Brose, Leonie, Hitchman, & McNeill, 2015; Choi and Foster, 2013; Cooper,
Loukas, Case, Marti, Perry, 2018). Thus, positive beliefs surrounding e-cigarettes is important to
understanding future e-cigarette use.
Even though the current study finds that users believe that e-cigarettes pose minimal
health risks, participants stated they were afraid of the long-term health effects of e-cigarettes.
Most long-term health risks of e-cigarettes are not known, but what we do know from the
research is that e-cigarette users are also poly-tobacco users (Gilbert, Kava, & Afifi, 2021; King
et al., 2018). For example, they are also using cigarettes, hookah, and other tobacco products.
Communications should not capitalize on the fear of the long-term health effects of e-cigarette
users without research as this may lose e-cigarette users trust in public health professionals.
Instead, communications about the effects of nicotine have on the developing brain, the risks of
poly-tobacco use, and the potential risks of long-term health effects. Research and
communication of the findings to the public may lead to start, stop, continue using e-cigarettes.
Like previous research, participants also stated e-cigarettes were addictive (Russell, et al.,
2020; Gorukanti, et al., 2017). Other research has found that half of regular users perceived
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themselves not to be addicted to e-cigarettes (Camara-Medeiros et al., 2021). This was also
supported in our findings. The participants in this study stated e-cigarettes were addictive, but
they did not perceive themselves to be addicted. As previously mentioned, the Theory of
Planned Behavior posits that lower perceived addiction may be important in the initiation and
continued use of e-cigarettes (Ajzen, 1985). Given this, lower perception of addiction among
this sample may lead them to future or continued use. This is alarming as newer generations of
e-cigarettes deliver higher levels of nicotine and have shown higher perceived addiction rates
(Do et al., 2021; Yingst et al., 2015).
Since 2018, the Food and Drug Administration announced their deeming on e-cigarettes.
Now, all e-cigarettes with nicotine in them require a warning statement that says, “WARNING:
This product contains nicotine. Nicotine is an addictive chemical (Food and Drug
Administration, 2016)”. Although, there are e-cigarettes that are nicotine free or the nicotine is
sold separately. These devices would not require them to have the FDA warning. In addition,
there have been nation-wide campaigns from the Truth Initiative. These campaigns have
included information on the equivalency of one JUUL pod to a pack of traditional cigarettes (The
Truth Initiative, 2015). Future campaigns should include prevention, how to recognize ecigarette dependency, and cessation.
4.1 LIMITATIONS AND FUTURE DIRECTIONS
The current findings or themes that emerged among the focus groups, the body of
research that support these findings, and theory (e.g., Theory of Planned Behavior and Health
Belief Model) were used to construct a survey. As mentioned before, assessing perceptions of ecigarettes consistently and accurately will allow for more generalization among the literature.
This will in turn allow researchers to construct targeted prevention and cessation campaigns for
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e-cigarette use. In addition, it will allow policy makers to create research informed policies that
will impact the initiation and continued used of e-cigarettes. Study two will create and pilot-test
a survey assessing e-cigarette perceptions.
The current study had few limitations. The focus group data was collected in El Paso,
TX, a majority Latinx population. All the findings from this study have been corroborated by
previous studies, but the future study assessed these perceptions of e-cigarettes in a sample in the
United States. Additionally, the participants recruited for this study was restricted to young
adults. The future studies did not include this restriction but do predict that most participants
will be young adults. The literature suggests most e-cigarette users are youth or young adults
(CDC, 2020; Olfson et al., 2019).
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CHAPTER 5: STUDY 2 METHODS
The research team created a scale based on the themes derived from Study 1. The
principal investigator wrote the items to ensure the items are short, unambiguous, definite,
simple, avoid negatives, use simple vocabulary, and use conventional terminology (McDonald,
1999). In addition, the scale created was pilot tested using qualitative methodologies. The
participants rated the items for clarity, esthetics, relevancy, tone, and cultural competence
(Obwuegbuzie et al., 2010). Additionally, the researchers asked participants if there were any
missing constructs from the current scale. Study 2 completed Phase 3 (e.g., development of a
measure) and 4 (e.g., pilot-testing of the measure) of the instrument development and construct
validation phases. If needed, the instrument development and construct validation phases also
allow for movement throughout the various phases. The researcher could do this if the study
report does not accurately represent their experiences. The purpose of the study was to use the
participant's feedback to assure the generalizability of the scale, refine the items, and identify the
factor structure of this scale. The study was submitted to the Institutional Review Board of
UTEP for approval after the successful defense of the dissertation proposal.
5.1 PARTICIPANTS
Participants are a nationally representative sample from an online recruitment service
called Prolific. The data was collected using an anonymous survey link via Qualtrics survey
software. Participants (n=84) eligible to participate in the study were 18 and older, and current
or previous users of e-cigarettes. The researchers compensated participants through Prolific’s
payment method. On average, participants were paid $7.39 and took 10 minutes to complete the
survey.
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The researchers collected 84 responses, but after the data were cleaned 81 participants
passed the attention checks. Overall, the average age of the participants was 22.9 (SD = 4.83)
with most of the sample self-reporting as female (72.8%), 19.8% as male, 8.6% as non-binary,
and 1.2% as transgender. After data was collected, Prolific sent a warning stating there was an
increase in participant signups, which resulted in an increased representation of young females in
the participant pool. Most participants reported some college (56.8%) or being a college graduate
(22.2%). Finally, 77.8% reported being single. The participants’ descriptive characteristics are
in Table 3.
Table 3: Descriptive statistics of the sample collected through
Prolific
Descriptive Characteristics
Average age
Gender
Female
Male
Non-binary
Transgender
Education level
High school graduate/GED
Some college
College graduate
Graduate coursework
Graduate or professional degree
Marital status
Single
Married
Divorced
Living with someone
Average household size
Race/ethnicity
White
Asian
Black or African American
American Indian or Alaska Native
Native Hawaiian or Pacific Islander
Prefer not to answer
Hispanic/Latinx/Spanish origin

n (%)
23.9
59 (72.8)
16 (19.8)
7 (8.6)
1 (1.2)
10 (12.3)
46 (56.8)
18 (22.2)
2 (2.5)
5 (6.2)
63 (77.8)
9 (11.1)
1 (1.2)
8 (9.9)
3.3
72 (88.9)
6 (7.4)
1 (1.2)
2 (2.5)
1 (1.2)
2 (2.5)
12 (14.8)
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Additionally, the researcher asked participants about their tobacco use. Participants
reported started using tobacco products at an average age of 17.5 (SD = 2.87) and 28.4%
reported being current cigarette smokers. Table 4 includes information on tobacco product use
among the participants.
Table 4: Descriptive statistics of tobacco use among the
sample
Cigarettes usually smoked
Regular
Lights
Ultralights
Menthol
Menthol lights
Rolled cigarettes
Other
Tobacco products used
Hookah
Cigars
Dip
Chew
Dissolvable
Snuff
None

15 (18.5)
3 (3.7)
1 (1.2)
5 (6.2)
2 (2.5)
3 (3.7)
1 (1.2)
34 (42%)
22 (27.2%)
4 (4.9%)
1 (1.2%)
3 (2.5%)
2 (2.5%)
12 (14.8%)

5.2 MEASURE
The researcher created a measure to assess perceived behavioral control, perceptions of
harm, and social norms of e-cigarette use. See Appendix J for the complete set of questions.
Items were rated on a five-point Likert-type scale, ranging from “1 – strongly disagree” to “5 –
strongly agree”, and “3 – neither agree nor disagree” as the mid-point. For the perceived
behavioral control construct the researcher created items that assessed the extent to which the
person feels able to use e-cigarettes. For example, “I could resist using an e-cigarette if I had my
device with me”. Next, the researcher created items that assessed the perceptions of harm
towards e-cigarette use. For example, “E-cigarettes are harmful to your health”. Finally,
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researchers created items that assessed a person’s assessment of the social pressures to use or not
use e-cigarettes in the social norm’s subscale. For example, “My friends think it is okay to use ecigarettes”.
After the participants completed the measure, the researcher asked several open-ended
questions about the survey. For example, the researcher asked participants, "How clear was the
language of the items in the measure you completed?" See Appendix J for the complete set of
open-ended questions. In addition, the researcher asked the participants to rate the measure on
clarity, language, esthetics, and the relevance of the survey items to their experiences. These
questions were on a Likert-type scale from 1 (very clear, unnatural, or irrelevant) to 6 (very
clear, unnatural, or irrelevant).
5.3 ANALYSES
The researcher used thematic analyses to interpret the qualitative results from the openended questions. Like Study 1, the researcher used the themes derived from the open-ended
questions and create a codebook. The research team independently coded the participants'
responses to each of the open-ended prompts. The research team then decided to keep or delete
themes through discussions and majority agreement throughout this process. In addition, the
researcher calculated interrater reliability using raw percent agreement. Finally, the researcher
generated descriptive statistics for clarity, language, esthetics, and the relevance of the survey
items. As mentioned in Study 1, Appendix H describes the process during each of the six
phases. Additionally, the researcher generated descriptive statistics for the Likert scale items.
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CHAPTER 6: STUDY 2 RESULTS
Researchers assessed the reliability of the scale developed. The scale included three
subscales: perceived behavioral control, perceptions of harm, and social norms. The researcher
found that the original items may not have corresponded to their subscale due to the low
reliabilities for perceived behavioral control (α = .450) and the perceptions of harm (α = .568).
The researcher then assessed the items and decided to remove the items that included
information on addiction to perceived behavioral control. For example, “E-cigarettes are
addictive for me” and “People use e-cigarettes to get the same buzz that they get from traditional
cigarettes”. Once those items were moved, the alphas for the subscales were reassessed (e.g.,
perceived behavioral control α = .584, and perceptions of harm α = .568). The changes the
researcher made are documented in Appendix K.
Given the reliabilities for the three subscales was still low, the researcher decided to
assess reliability with McDonald’s omega using OMEGA (Hayes & Coutts, 2020). This
program generates reliabilities of all possible scales from the items (Hayes et al., 2020). The
researcher used this program because of the criticisms of the use of coefficient alpha for
reliability and to identify items needed to create a reliable scale. For example, coefficient alpha
can be high with more items, even though the inter-item correlations are low (Hayes et al., 2020;
Morera & Stokes, 2016). The researcher used Hayes’ program for the two subscales.
Unfortunately, the solution did not converge and gave the researcher an error message. The
solution did not converge as the items within the scale were either not correlated or poorly
correlated with each other.
Following the error messages, the researcher examined at the correlation matrices of each
of the subscales. The researcher then reviewed these matrices and made decisions to include or
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exclude the items. Appendices L, M, and N include the correlation matrices for the three
subscales. Based off these results, the research team met several times to decide which items
should be deleted or edited.
For the perceived behavioral control subscale, various items were negatively or poorly
correlated with each other. For example, “E-cigarette flavor options are important to me,” and
“Smoke from e-cigarettes is just water” were removed from the perceived behavioral control
subscale because of negative or poor correlations. The researcher deleted any items that included
specific information about the participant’s perception of others. For example, “E-cigarettes are
addictive to others” and “E-cigarette cause others to get cravings”. These items did not
significantly add to the reliability of the scale. Next, the researcher utilized the OMEGA macro
on the remaining items (Hayes et al., 2020). From the analysis, 5 items were retained for the
Perceived Behavioral Control subscale.
Additionally, the researcher reviewed the qualitative data collected. Overall, the
participants gave the researcher valuable feedback. The participants recommended more clarity
on several questions. For example, participants suggested clarifying what device the researcher
were referring to in “I can resist using an e-cigarette if I have my device with me”. The
participants also stated any phrases that included “could” make the questions unclear. The
researcher changed those items to be more direct. For example, “I can resist using an e-cigarette
if an e-cigarette is with me”. Finally, participants stated they did not know what cravings were
and wanted examples to provide clarity. Table 5 includes the final items retained and edited.
Table 5: The final edited subscale items
Subscale
Perceived Behavioral
Control

#
1
2
3

Item
I can resist using an e-cigarette when an e-cigarette is with
me
I can be a non-e-cigarette user
I can resist an e-cigarette when a friend offers
40

4
5

Perceptions of harm

Social Norms

1
2
3
1
2
3
4
5
6

I can become addicted to e-cigarettes
I experience e-cigarette cravings (e.g., withdrawals, reaching
for your e-cigarettes without wanting to)
E-cigarettes are harmful to your health
E-cigarettes contain toxic chemicals
E-cigarettes are safe
E-cigarettes should be allowed indoors in public settings
E-cigarettes should be allowed outdoors in public settings
My friends think it is okay to use e-cigarettes
People younger than I (e.g., family, acquaintances,
coworkers) feel it is okay to use e-cigarettes
People my age (e.g., family, acquaintances, coworkers) feel
it is okay to use e-cigarettes
People older than I (e.g., family, acquaintances, coworkers)
feel it is okay to use e-cigarettes

Next, researchers reviewed the perceptions of harm subscale items. The researcher
realized this subscale included various constructs related to e-cigarette use not related to
perceptions of harm and deleted those items. For example, “All e-cigarettes contain nicotine”
and “E-cigarette flavor options are important to me”. Like the previous subscale, the researcher
deleted the any items that included the participant’s perception of others. Then, the researcher
utilized the OMEGA macro on the remaining items. From the analysis, 3 items were retained.
Table 5 includes the final items retained and edited. The participants did not provide any
qualitative feedback for the three items selected.
Finally, the researcher reviewed the social norms subscale items. Overall, the nine-item
subscale had an acceptable coefficient alpha (e.g., α = .700), but as mentioned before coefficient
alpha is influenced by the number of items. When using the OMEGA program, the researcher
received the same error message as the previous two subscales. The items within the scale were
either poorly correlated with each other or they are negatively correlated with each other. The
researcher then assessed the correlation matrix (see Appendix O). The researcher made
decisions on which items to retain, edit, and delete. The researcher noticed items related to
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location (e.g., “E-cigarettes should be allowed outdoors in public settings”, “It is okay to use ecigarettes inside my home”) and people surrounding the participant (e.g., “My friends think it is
okay to use e-cigarettes”, “People I know who are older than I feel it is okay to use e-cigarettes”)
were correlated to each other. Meanwhile, items related to location and people surrounding the
participant were poorly correlated or negatively correlated to each other.
The items asking about participants’ e-cigarette use in their home or other home settings
were deleted. These items also did not correlate highly with the other items. The only items
retained regarding location assessed public settings (e.g., indoor, and outdoor). Public health
practitioners have called for the strict regulation of e-cigarettes similarly to the regulation of
cigarettes in public spaces. Public health organizations like the World Health Organization
believe the use of e-cigarettes in public places will lead to the renormalization of smoking
(Voigt, 2015). In addition to the inclusion of smoking in public spaces, the researcher included
items that assess social norms between age groups of groups of people. For example, “People
younger than I (e.g., family, acquaintances, coworkers) feel it is okay to use e-cigarettes”. There
was no qualitative data from the items in this subscale.
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CHAPTER 7: STUDY 2 DISCUSSION
In this study, a 28-item survey was tested and reduced to a three-factor 14-item measure.
The purpose of this study was to refine the items and identify the factor structure of this measure.
Study 2 completed Phase 3 (e.g., development of a measure) and 4 (e.g., pilot-testing of the
measure) of the instrument development and construct validation phases. Some items were
removed, and other items were refined, and the final 14-item measure was included in Study 3
for validation.
This study assessed the reliability of the various proposed subscales (e.g., Perceived
Behavioral Control, Perceptions of Harm, and Social Norms). Initially, the reliabilities of the
subscales were poor (α = .450 α = .568 α = .700, respectively). Given the low reliabilities, the
researcher edited the items. Various items included items included language that assessed
perceptions of e-cigarettes of others or in general (e.g., People use e-cigarettes to get the same
buzz that they get from traditional cigarettes) instead of the self (e.g., E-cigarette use gives me a
buzz/high). Research has stated that items that include self-perceptions more than general items
are more accurate at assessing perceptions (Hay, Orom, Kiviniemi, & Waters, 2015). The edited
survey only includes perceptions of self.
In addition to quantitative data on items, the participants answered qualitative items.
These qualitative items allowed for the participants to share how to improve the items that is not
available with quantitative data collection. For example, participants suggested to include
examples of e-cigarette cravings. The mixed methods approach has allowed this study to be
more comprehensive in its development and revision of a revised measure.
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7.1 LIMITATIONS AND FUTURE DIRECTIONS
This study had a few limitations. For example, this study does not assess specific
perceptions of various e-cigarette types. This is difficult as the tobacco landscape is constantly
changing (Alexander, et al., 2016; Leavens, Smith, Natale, & Carpenter, 2020). Given that the ecigarette landscape is constantly changing with new devices, researchers will have to continue to
do formative research (e.g., focus groups and interviews) and quantitative research (e.g.,
validation) to adequately capture perceptions of e-cigarettes (Gibson, et al, 2018). While there
are difficulties in this constantly changing landscape, researchers should still build on previous
literature to understand perceptions and their effect on future and current use of e-cigarettes.
This will allow researchers to establish trends in the perceptions of e-cigarettes perceptions.
Overall, it is important that tobacco researchers understand the unique difficulties of e-cigarettes
and continue to engage e-cigarette users to stay up to date with the latest e-cigarette trends.
Future directions would be to include items with information on the long-term health
effects and perceptions of benefits of e-cigarettes. Unfortunately, in this study the researcher
attempted to ask various questions on the benefits of e-cigarettes (e.g., People use e-cigarettes to
get the same buzz that they get from traditional cigarettes), but the questions were not clear. In
Study 3, the researcher added information on the benefits of e-cigarettes (e.g., E-cigarette use
relaxes me). The ability to assess the factors that are appealing to e-cigarettes users could assist
researchers in measuring the characteristics or factors that lead to use. Additionally, this study
did not assess the long-term health effects of e-cigarette use (e.g., E-cigarettes use causes
damage to my lungs), but the questions were added to Study 3. Similarly, understanding ecigarette user’s long-term health perceptions is valuable to understand their motivations in
continuing and starting e-cigarette use (Gibson, et al., 2018).
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CHAPTER 8: STUDY 3 METHODS
Based on the feedback from the participants, the research team refined the measure.
During this process, the researcher changed, deleted, or added survey items. The researcher
decided to keep, delete, or add items based on participant feedback, discussions among research
staff, and majority agreement among research staff. Once the measure was refined, the study
moved to Phase 5 and 6 of the instrument development and construct validation phases,
including design and field-testing the revised instrument and validating the revised instrument
using quantitative analyses (Obwuegbuzie et al., 2010). See Appendix A for the 10 phases of the
Obwuegbuzie and colleagues' instrument development and construct validation phases (2010).
This study aimed to use quantitative analyses to validate and confirm the factor structure of the
measure created in Study 2. Additionally, this study assessed the convergent and discriminant
validity of the measure.
8.1 PARTICIPANTS
The researcher calculated the power analysis to estimate the sample size needed for Study
3 using Preacher & Coffman's online program (2006). The resulting measure consisted of 14
items, where those 14 items load on one of three factors, a test of close fit (H0: RMSEA = 0.05
H1: RMSEA = 0.08) with 74 df at alpha = .05 and beta = 0.80 yields an estimated sample size of
162. The researcher decided to recruit at least 400 participants, so that the sample could be split
into two halves of 200 participants. The first half served the role of the “derivation sample,” as
the hypothesized model was tested on this sample. A competing alternative model was also
tested in this “derivation sample” per recommendations of Brown (2015). If the model did not
describe the data, revisions were made to the model to obtain a better fitting model based on
local fit information and theoretical considerations. The revised model was then tested in the
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“validation sample” to confirm that model revisions were not due to idiosyncratic properties of
the derivation sample. Every odd numbered participant (1st, 3rd, 5th, etc.) served as the derivation
sample and every even numbered participant served as the validation sample.
The researcher recruited participants who were current e-cigarette users through Prolific.
Participants were asked if they used e-cigarettes in the past 30 days. If the participants selected
yes, they were then admitted to the study. The researcher compensated the participants $9.60 per
hour. Participants were 432 current e-cigarette users recruited through Prolific. Of the 432
participants, 32 participants did not pass that the various attention checks and were not included
in the analyses. Half of the participants were female (n = 199) and majority non-Hispanic White
(n = 328). On average, participants were 36.26 (SD = 9.10) years old, and the majority reported
their highest degree of education was some college (n = 152). Participants who participated in
Study 2 were not eligible to participate in Study 3.
Table 6: Descriptive statistics of the Study 3 collected through
Prolific
Descriptive Characteristics
Average age
Gender
Female
Male
Non-binary
Transgender

n (%)
31.32
199 (49.8)
196 (49.0)
5 (1.3)
1 (.3)

Prefer not to say

Education level
High school graduate/GED
Some college
College graduate
Graduate coursework
Graduate or professional degree
Marital status
Single
Married
Divorced

1 (.3)

43 (10.8)
152 (38.0)
144 (36.0)
13 (3.3)
40 (10.0)
187 (46.8)
109 (27.3)
19 (4.8)

Widowed
Separated

2 (.5)
4 (1.0)
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Living with someone

74 (18.5)

Prefer not to say

Race/ethnicity
White
Asian
Black or African American
American Indian or Alaska Native
Native Hawaiian or Pacific Islander
Prefer not to answer
Hispanic/Latinx/Spanish origin

5 (1.3)

328 (82.0)
42 (10.5)
27 (6.8)
8 (2.0)
1 (1.2)
4 (1.0)
32 (8.0)

Further, participants were asked about their tobacco use. Participants reported started
using tobacco products at an average age of 17.21 (SD = 4.03) and 46.0% reported being current
cigarette smokers. Table 7 includes information on tobacco product use among the participants.
Table 7: Descriptive statistics of tobacco use among the
Study 3 sample
n (%)
Current cigarette users

Cigarettes usually smoked
Regular
Lights
Ultralights
Menthol
Menthol lights
Rolled cigarettes
Other
Tobacco products used
Hookah
Cigars
Dip
Chew

184 (46.0)

95 (23.8)
37 (9.3)
6 (1.5)
59 (14.8)
20 (5.0)
5 (1.3)
5 (1.3)
153 (38.3)
107 (26.8)
44 (11.0)
21 (5.3)

Snuss

24 (6.0)

Dissolvable
Snuff

8 (2.0)
20 (5.0)

Other

53 (13.3)

None

149 (37.3)
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8.2 MEASURES
The researcher randomized the order of the measures and items to eliminate the
possibility of order effects. Additionally, the researcher interlaced the items from the different
measures with one another. Finally, the researcher asked participants basic demographic
information and tobacco product use status.
Demographic Information and Product Use Status
Participants reported their age, gender, and ethnicity. In addition, the researcher asked
participants about their current cigarette use ("In the past 30 days, have you smoked cigarettes,"
with their responses including either "Yes" or "No") and their previous cigarette use ("What is
your smoking status" with their responses including "I smoke daily and 11 or more cigarettes per
day” or “I no longer smoke at all, but in the past smoked at least one cigarette per day” among
other response options). Finally, the researcher asked the participants about their current ecigarette use ("In the past 30 days, have you smoked e-cigarettes?" with their responses including
either "Yes" or "No"). If the participants respond yes, the questionnaire asked about the
frequency of e-cigarette use ("How many times per week?" and "How many pods or e-liquid
canisters do you use per week?"). If participants respond no, the questionnaire asked about their
previous e-cigarette use ("What is your current e-cigarette smoking status?" with responses
including "I no longer smoke at all, but in the past have used e-cigarettes weekly, but not daily"
among other responses). Participants were also asked about the brand of the e-cigarettes
currently or previously used ("What e-cigarette brand do you use or have previously used?") with
the responses including popular brands (e.g., JUUL, BLU, SMOK, Njoy, etc.). Those who
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respond "Yes" to using cigarettes and e-cigarettes in the past 30 days were considered current
users. See Appendix F for the complete scale.
Next, the researcher used the following measures to determine construct validity.
Comparing E-cigarette and Cigarette Questionnaire
The Comparing e-cigarette and cigarettes questionnaire is a 10-item questionnaire that
measures participants' attitudes towards e-cigarettes compared to cigarettes (Hershberger,
Karyadi, VanderVeen, & Cyders, 2017). The measure has three subscales: General Benefits
(α=.80), General Effects (α=.86), and Health Effects (α=.88; Hershberger et al., 2017). The
participants rated the items on a 5-point Likert-type scale. Responses ranged from "1 – Strongly
Disagree" to "5 – Strongly Agree", with "Neither Agree nor Disagree" as the midpoint. Higher
scores indicated more positive beliefs about e-cigarettes as compared to cigarettes. See
Appendix P for the scale. This study used this scale to study convergent validity with the scale
developed in this dissertation. Therefore, we expect this scale to have a positive correlation with
the measure developed in this dissertation.
Rosenberg Self Esteem
The Rosenberg Self Esteem scale is a 10-item questionnaire that measures self-esteem
(Rosenberg, 1965). The scale has good internal reliability (α = .77 to .88). The participants
rated the items on a 4-point Likert-type scale. Responses ranged from "1 – Strongly Disagree"
and "4 – Strongly Agree". Overall, several items were be reversed coded (e.g., 2, 5, 6 ,8 and 9)
and the total score is the sum of the 10 items. A higher score indicated higher self-esteem. See
Appendix Q for the scale. We expect the measure to negatively correlate with our measure.
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8.3 ANALYSES
The researcher examined the data for random or careless responses. The researcher
added various attention check questions to ensure quality data. If the participant misses two or
more attention checks, the researcher removed the data in the analysis. The data was collected
and cleaned, and several proposed models that are theoretically plausible using Confirmatory
Factor Analyses (CFA) were tested. In Mplus 8.6 (Muthén & Muthén, 1997 – 2021), we will use
the MLR estimator to estimate these models, as this estimator handles both missing data and data
non-normality.
The researcher compared the data to the model fit criteria proposed by Hu and Bentler
(RMSEA < .06, CFI >.95 and SRMR <.09; 1999). Since the competing models are not nested,
we will use the Akaike Information Criterion (AIC) to compare models, where smaller values of
AIC are better. Additionally, researchers will assess item factor loadings positively and strongly
correlate to the respective factors (r >.60).
If none of the models proposed fit the data, the researcher will examine local fit
information to see if the CFA model can be revised and improved. If it can be revised and
improved, it will be tested in the validation sample. Should the revised model not fit well in the
validation sample, the researcher would conduct an Exploratory Factor Analysis (EFA) to
determine the scale's factor structure (Fabrigar, Wegener, MacCallum, & Strahan, 1999). For the
EFA, it is crucial to choose the appropriate extraction method. For normally distributed data, the
research team would use the MLR estimator in Mplus 8.6 (Muthén & Muthén, 1997 – 2021).
Once the researcher completes the EFA, the researcher would perform a scree test to choose the
number of factors (Costello et al., 2005). In addition, we would perform a parallel analysis to
help determine dimensionality. The study will use oblique rotation methods to aid in factor
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interpretation as this method allows to produce correlated and not correlated factors (Costello et
al., 2006). Finally, if several factors are cross-loaded items with the factors. In that case, the
research team will decide whether to drop the item for the analysis if several positively and
strongly correlated items (Costello & Osborne, 2005). Overall, researchers suggest that there are
five or more strongly and positively loaded items for a factor (Costello et al., 2005).
The researcher also calculated the reliability of the item scores from each subscale and
other measures in the scale. Finally, the researcher assessed construct validity with the composite
scores of the survey created for this dissertation and the Cigarette Questionnaire, and the
Rosenberg Self Esteem scale. It is hypothesized that scores on the developed scale will
positively correlate with the Comparing E-cigarette and Cigarette Questionnaire. Additionally,
the researcher hypothesizes that the scores on the developed scale will correlate negatively with
the Rosenberg Self Esteem.
8.4 PROCEDURE
Based on Study 2, the researcher refined the scale. Once the researcher refined the scale,
the researcher proposed a theoretically plausible, 14-item, three-factor structure (e.g., Perceived
Behavioral Control, Perceptions of Harm, and Social Norms). As in Study 2, the participants
followed the same procedure. The order of the items were randomized to eliminate the
possibility of order effects. The researcher compensated the participants following completion
of the study in line with Prolific procedures.
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CHAPTER 9: STUDY 3 RESULTS
Study 3 was used to valid and confirm the factor structure of the measure from the
confirmatory factor analysis (see Table 5 for the items). This was a 14-item, three-factor model.
The factors were Perceived Behavioral Control, Perceptions of Harm, and Social Norms.
Confirmatory analyses were conducted in Mplus (Muthén & Muthén, 1997 – 2021) to confirm
the factor structure of the model with a one-factor model as the competing model. Reliability for
the subscales and the entire scale was computed. Then, construct validity was assessed, and the
subscales were positively correlated with the Comparing E-Cigarette and Cigarette
Questionnaire. Unfortunately, due to experimenter error the survey did not include the
Rosenberg Self Esteem scale and the researcher was unable to assess discriminant validity with
this scale. The researcher also examined associations among the subscales of the measure with
variety of demographic variables including marital status, household income and age, where the
researcher expected age to positively correlate with the various subscales and the researcher did
not expect to see an association between the subscale composites and marital status and
household income.
For this study, two models were tested and compared. As explained earlier, given the
larger sample size, the researcher split the sample size in half. A Confirmatory Factor Analysis
was done on half of the data set and the scale was revised based on the results. Two models
were initially tested: A one factor model was tested, and the hypothesized three factor model
was tested. Next, the updated scale was validated on the second half of the data set.
RMSEA is an absolute fit index that measures how far the hypothesized model is from
the data (Xia & Yang, 2019). RMSEA also measures model parsimony and gets worse when
there are unimportant parameters added to the model. SRMR is used a measure of absolute fit by
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assessing the difference between the observed correlation and the model implied correlation
matrix. In addition, AIC is used as a measure of absolute fit and is used to compare models. CFI
is used to test the model against the null model (e.g., model with zero latent factors). Overall,
these fit indices are used together to try and identify a model that is in the population and
rejecting the model that is not in the population (Hu & Bentler, 1999).
According to model fit criteria (Hu & Bentler, 1999: RSMEA < .06, CFI > .95, and
SRMR < .09), a one-factor model on the first half of the data set demonstrated extremely poor
model fit: Satorra-Bentler χ2 (77, N = 200) = 412.916, p < .001, RMSEA = .148, 90% CI = .134,
.62, CFI = .439, SRMR = .139, AIC = 7747.490. In this model, many of the loadings were
negative or were close to zero. The three-factor model was also estimated for the first half of the
data set and demonstrated better fit, but model fit was still poor: Satorra-Bentler χ2 (74, N = 200)
= 220.785, p < .001, RMSEA = .100, 90% CI = .085, .115, CFI = .755, SRMR = .098, AIC =
7508.668. Since model fit was poor, the researcher examined item factor loadings to assess
which factor loadings (and their associated standard errors). A large positive factor loading with
a smaller standard error means the item is related to the underlying factor. Table 5 includes the
factor loadings of the items in the proposed scale.
After assessing the factor loadings, item four of the Perceived Behavioral Control
subscale (e.g., I can become addicted to e-cigarettes) did not have a high factor loading and was
removed from the scale. Additionally, the residual covariance between items one and two from
the Social Norms subscale (e.g., E-cigarettes should be allowed indoors in public settings; Ecigarettes should be allowed outdoors in public settings) was indicative of model misfit as the
standardized residual equaled 8.118 and the modification index for this parameter suggested the
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estimation of this parameter. The researcher revised this model by allowing these two items to
have correlated residuals.
Table 8: Item factor loadings of the Confirmatory Factor Analysis on the first half of the
data set
#

Items

1
2
3
1

E-cigarettes are harmful to your health
E-cigarettes contain toxic chemicals
E-cigarettes are safe
I can resist using an e-cigarette when an e-cigarette is with
me
I can be a non-e-cigarette user
I can resist an e-cigarette when a friend offers
I can become addicted to e-cigarettes
I experience e-cigarette cravings (e.g., withdrawals, reaching
for your e-cigarettes without wanting to)
E-cigarettes should be allowed indoors in public settings
E-cigarettes should be allowed outdoors in public settings
My friends think it is okay to use e-cigarettes
People younger than I (e.g., family, acquaintances,
coworkers) feel it is okay to use e-cigarettes
People my age (e.g., family, acquaintances, coworkers) feel
it is okay to use e-cigarettes
People older than I (e.g., family, acquaintances, coworkers)
feel it is okay to use e-cigarettes

2
3
4
5
1
2
3
4
5
6

Factors

POH

Factor
Loadings
.870
.789
.833
.822

PBC

.432
.744
.141
.547
.316
.376
.561
.625

SOC
.769
.283

Note. POH – Perceptions of Harm. PBC – Perceived Behavioral Control. SOC – Social Norms.

Given these findings, the updated three-factor model (e.g., removal of item 4 of the
Perceived Behavioral Control and correlation of the residual variance between the items 1 and 2
of the Social Norms subscale) was tested on the first half of the data once again. The updated
model demonstrated adequate model fit; Satorra-Bentler χ2 (61, N = 200) = 130.919, p < .001,
RMSEA = .076, 90% CI =.058, .094, CFI = .869, SRMR = .081, AIC = 6930.674. Next, the
researcher validated the updated scale on the second half of the sample. According to model fit
criteria (Hu and Bentler, 1999: RSMEA < .06, CFI > .95, and SRMR < .09) the three-factor
model with item 4 of the Perceived Behavioral Control subscale removed and correlated
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residuals of items 1 and 2 of the Social Norms demonstrated good model fit; Satorra-Bentler χ2
(61, N = 200) = 81.204, p < .05, RMSEA = .041, 90% CI = .008, .063, CFI = .971, SRMR =
.068, AIC = 6731.981. In addition, the factor covariances between the subscales was assessed.
The Perceived Behavioral Control subscale was not related to the Perceptions of Harm and
Social Norms subscales. Meanwhile, Social Norms and Perceptions of Harm were related.
Finally, items 1 and 2 of the Social Norms were also significantly related. Table 9 includes the
correlations for the subscales and items.
Table 9: Factor correlations and correlated residual variance of the
subscales in the final model
Estimate
p
PBC with POH
-.031
.732
PBC with SOC
.003
.974
POH with SOC
.320
.000
SOC 1 with SOC 2
.391
.000
Note. POH – Perceptions of Harm. PBC – Perceived Behavioral Control.
SOC – Social Norms.

Next, the reliability coefficients were computed and examined for the three subscales of
the three-factor model. Reliability, as indexed by McDonald’s coefficient omega, was the
following: Perceived Behavioral Control ( = .763), Perceptions of Harm ( = .881), and Social
Norms ( = .643). Estimate of test score reliability, indexed by McDonald’s coefficient omega,
was also calculated for the Comparing E-Cigarette and Cigarette Questionnaire ( = .791).
As predicted, the Perceptions of Harm and the Social Norms subscales were positively
correlated with the Comparing E-Cigarette and Cigarette Questionnaire. Unexpectedly, the
Perceived Behavioral Control subscale was not significantly correlated with the Comparing ECigarette and Cigarette Questionnaire. Table 10 includes the correlations between the factors of
the measure developed for this dissertation and the Comparing E-Cigarette and Cigarette
Questionnaire.
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Table 10: Study 3 Spearman's correlations between the factors of the measure developed for
this dissertation and the measure meant
Measures

Factor 1
Perceived
Behavioral
Control
.098

Factor 2
Perceptions of
Harm

Factor 3
Social Norms

Comparing E-Cigarette and Cigarette
.457*H
.345*H
Questionnaire
Age
.267*H
.024
.023
* significant at the < .01, H – correlation in the direction and strength consistent with the hypotheses.

The researcher assessed convergent and discriminant validity by correlating some
demographic variables (e.g., age, marital status, household income) with the scale. Based on
previous literature, it is predicted that age will be related to the subscales and this correlation
would be a measure of convergent validity (Bandi et al., 2021). Meanwhile, it is predicted that
household income will not be related to the developed subscales. These correlations would
constitute an index of discriminant validity (Friedman & Horn, 2019).
The researcher conducted ANOVAs to assess the relationship between the subscales and
the demographic variables that were measured categorically, as the demographic variables
consisted of categorical research factors. For the purposes of the analyses, marital status
consisted of three groups; married/living with someone, single, or widowed/divorced/separated.
To control for familywise error rate, we declared an effect as statistically significant at the 0.05/3
= 0.0167 level.
There was no statistical effect of marital status on Perceptions of Harm at the p <.05 [F
(2, 394) = 3.125, p = .045]. There were no significant effects of marital status on Perceived
Behavioral Control [F (2, 394) = .329, p = .719] and Social Norms [F (2, 394) = .855, p = .426].
In sum, there was no relationship between marital status and the three subscales.
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For the purposes of this study, household income was assessed with the following; Less
than $20,000, $20,000 to $34,999, $35,000 to $49,999, $50,000 to $74,999, $75,000 to $99,999,
and Over $100,000. There was no significant effect of household income on Perceptions of
Harm [F (6, 399) = .822, p = .554], Perceived Behavioral Control [F (6, 399) = 1.775, p = .103]
and Social Norms [F (6, 399) = .499, p = .809]. Like the results before, the eta squared statistics
for the various ANOVAs was also small. Table 8 provides information on the size of the eta
squared for the ANOVAs conducted. The discriminant validity of the measure was supported
with all subscales not being associated with both marital status and income
Finally, to assess convergent validity we assessed the effect of age on the subscales. As
predicted, the Perceptions of Harm was positively correlated with the age; r (398) = .247, p =
.001. Unexpectedly, Perceived Behavioral Control and Social Norms were not positively related
to age. Table 10 includes the correlations for the developed subscales.
As mentioned before, in Study 2 the researcher attempted to ask various questions on the
benefits and the long-term health effects of e-cigarettes, but the questions were not clear. In this
study, we added items on the benefits of e-cigarettes and the long-term health effects. The
researcher assessed the reliabilities of the two subscales. Overall, the reliability of the long-term
health effects was good ( = .881), but the reliability of the benefits of e-cigarette use was low
( = .57). Like Study 2, the researcher decided to assess reliability with McDonald’s omega
using the OMEGA macro (Hayes & Coutts, 2020). This program generates reliabilities of all
possible scales from the items (Hayes et al., 2020). Based on the results from the OMEGA
macro, item five (e.g., E-cigarette use gives me a buzz/high) of the Perceived Benefits subscale
was removed. With the removal of item five, the reliability of the Perceived Benefits subscale
increased to ( =.723).
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CHAPTER 10: STUDY 3 DISCUSSION
This study confirmed the three-factor structure of the measure. The Perceptions of Harm
subscale included items measuring the safety of e-cigarettes and the harm to a person’s health.
The Perceived Behavioral Control subscale included items that assessed perceptions of addiction
to e-cigarettes and being able to resist e-cigarettes. Finally, the Social Norms subscale included
items that assessed the beliefs and norms of e-cigarettes of various groups that the participant
interacts with. In general, the measure developed in this study demonstrated good reliability.
Correlations among the subscales, the scales used to assess construct validity, and
demographics were mostly supported. Scale scores on all subscales were positively correlated
with the Comparing E-cigarette and Cigarette Questionnaire. This was the assessment of
convergent validity. Convergent validity is the degree which two measures that are measuring
similar constructs should be related. These two scales are measuring e-cigarette perceptions and
were found to be positively correlated.
The assessment of convergent and discriminant validity between the subscales and
demographic information were mostly supported. For example, as predicted age was positively
correlated with Perceptions of Harm. Yet age was not significantly correlated Perceived
Behavioral Control and Social Norms. The inability to see the relationship between Perceived
Behavioral Control and age may be due to the e-cigarettes being advertised as less harmful (Pu &
Zhang, 2017). It could also be that varieties of e-cigarettes are less addictive (Yingst et al.,
2015). Future studies should assess Perceived Behavioral Control on various types of ecigarettes.
For social norms, e-cigarettes may not have as concrete social norms as cigarette use
(e.g., only use them outside, they smell, they’re gross). Currently, most places allow the use of
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e-cigarettes. This may be due to the no regulation or to the inability to enforce these regulations
because e-cigarette use can be discrete (Bauld, McNeill, Hajek, Britton, Dockrell, 2016). Many
in public health believe this may lead to the renormalizing of tobacco product use (Agaku, Perks,
Odani, & Glover-Kudon, 2020). In addition, e-cigarette companies have been marketing these
products as safer alternatives to cigarettes (Pu & Zhang, 2017). These unpredicted results could
also be new patterns within the perceptions of e-cigarettes and should be assessed more
thoroughly. As predicted, household income was not related with Perceptions of Harm,
Perceived Behavioral Control, and Social Norms.
Finally, the addition of Perceived Benefits and Long-Term Health effects were themes
discussed in Study 1 and found in the literature to be important in studying perceptions of ecigarette use (Gibson, et al., 2018). Future studies should assess the five-factor structure of an
updated measure assessing perceptions of e-cigarettes that incorporates the Benefits of Use and
Long-Term Health Effects.
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CHAPTER 11: GENERAL DISCUSSION
Understanding perceptions of e-cigarettes is crucial to the understanding of the motives
behind e-cigarette use behavior. Perceptions have been shown to predict various behaviors (e.g.,
smoking, alcohol use; Davis et al., 2019; Hing, Russell, Thomas, & Jenkinson, 2019; Martens et
al., 2006; Roditis, et al., 2016). Specifically, positive e-cigarette perceptions have been shown to
increase e-cigarette use (Amrock, Zakhar, Zhou, & Weitzman, 2015; Chen-Sankey & Kong,
Choi, 2019; Pokhrel, Fagan, Kehl, & Herzog, 2015; Simmons et al., 2016). Currently, there is a
dearth of comprehensive, valid, and reliable scales assessing the perceptions of e-cigarettes
(Copeland et al., 2017; Gibson et al., 2019; Kale et al., 2020). Current measures of perceptions
of e-cigarettes are not comprehensive (e.g., include perceptions of addiction and social norms)
and are not valid or reliable (Gibson, et al, 2018). The current study tested, revised, and
validated a measure of e-cigarette perceptions that included Perceptions of Harm, Perceived
Behavioral Control, and Social Norms.
The current study advanced contributions to the assessment of e-cigarette perceptions in
several ways. The current study included formative research (e.g., focus groups), theoretical
frameworks (e.g., Theory of Planned Behavior) and quantitative research in the creation of a
comprehensive, valid, and reliable measure of the perceptions of e-cigarettes. This measure
provides general information on various factors of e-cigarette use perceptions. This allows this
measure to be used by many researchers and healthcare professionals. In addition, assessment of
Perceptions of Harm, Perceived Behavioral Control, and Social Norms will allow researchers
and healthcare professionals to communicate targeted messages to e-cigarette users and nonusers about the harms e-cigarettes pose. For example, the effects of nicotine use on the
developing brain and the potential for future use of other tobacco products (USDHHS, 2016).
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11.1 LIMITATIONS AND FUTURE DIRECTIONS
Future studies should assess items that could be deleted to shorten the measure.
Previously, healthcare professionals have stated limited time with patients as being a reason for
not assessing and addressing tobacco use among their patients (Taylor, Baker, Fox, Kessler,
Aveyard, & Munafo, 2021). Giving healthcare providers a quick tool will increase the utility of
this type of tool in healthcare settings. Like healthcare professionals have limited time with
patients, researchers have limited participant attention spans. For example, a study has shown
problematic responses on longer surveys than shorter versions (Herzog & Bachman, 1981).
Given that this sample was collected on Prolific, participants report higher education and
identify as White. This would decrease the generalizability to populations that are normally
more disproportionately affected by tobacco use since studies assessing correlates of e-cigarettes
have conflicting findings. For example, people with a lower socioeconomic status and people of
racial minorities have typically had higher rates of cigarette use (Gilman, Abrams, & Buka,
2003; White, Nagin, Replogle, & Stouthamer-Louber, 2004). Yet these correlates of e-cigarettes
are not fully understood with various studies finding conflicting results (Pokhrel, Lam, Pagano,
Kawamoto, & Herzog, 2018; Simon et al., 2018). Future studies should assess the relationship
between factors (e.g., age, race, socioeconomic status, educational attainment) and e-cigarette
perceptions more thoroughly. This will allow future measures to be validated on more diverse
populations. Lastly, additional data that would enable analysis to establish discriminant validity
among the subscales is warranted. This analysis would show that the current subscales are not
correlated with other tests designed to measure other concepts.
Interventions
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One use of the current measure is to help healthcare professionals provide more targeted
interventions in their practice. Currently, studies have shown healthcare professionals are less
likely to provide a smoking cessation intervention to e-cigarettes user when compared to
cigarette users (Jankowski, et al., 2019). Providing healthcare professionals with their patients’
perceptions surrounding e-cigarette use may lead them to discuss smoking cessation more easily.
For example, if a young adult has a low score on the Perceptions of Harm subscale, the provider
may offer information on the effects nicotine has on the developing brain or the increased
likelihood of future cigarette use. Conversely, if a patient who is a heavy smoker and has been
unable to quit believes e-cigarettes to be very harmful, the provider may offer information on the
reduced risk of e-cigarettes compared to cigarettes.
In addition to interventions in the healthcare settings, there is also a benefit of the current
measure in the regulation of e-cigarettes. Tobacco control advocates can use the results of the
developed measure to create regulations of e-cigarettes. For example, if the population is
perceiving e-cigarettes as less harmful, and less addictive tobacco control advocates can propose
regulations regarding advertising of e-cigarettes. This type of regulation could require ecigarette companies to state the addictiveness of these products and their potential harm to youth
and young adults. There is also the fear of the renormalization of tobacco use (Voigt, 2015).
Understanding the social norms surrounding e-cigarettes can assist regulators in creating
tobacco-free policies that are more effective.
Policies and interventions should be evidence-based and thoughtfully designed to reduce
the impact of e-cigarette use on future generations. As mentioned before, this is difficult as the
tobacco landscape is constantly changing (Alexander, et al., 2016; Leavens, et al., 2020). Future
studies will need to continue to include e-cigarette users and non-users in formative research
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(e.g., focus groups and interviews) and use quantitative research to capture the changing tobacco
landscape. This study will help establish trends in the perceptions of e-cigarette perceptions and
build on previous literature to provide policies and interventions that are both evidence-based
and thoughtfully designed.
11. 2 CONCLUSION
In conclusion, the first objective of this dissertation to assess the perceptions of ecigarette use among users was met. This dissertation contributes to the literature on the
perceptions of social norms, accessibility, harms, addictiveness, and benefits. The second
objective was to refine the measure and propose a factor structure. The third objective to
validate a measure to assess the perceptions of e-cigarette use was met. In future research, this
measure can be used to examine perceptions of e-cigarettes and lead to the improvement and
creation of policies and interventions.
Overall, the measure created in this dissertation is the only comprehensive, valid, reliable,
and general measure and provides researchers and healthcare professionals a tool to understand
the perceptions of e-cigarette users. This research will assist researchers and healthcare
professionals to provide targeted health information on the harms and addiction risks involved
with e-cigarette use.
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APPENDIX A
Onweugbuzie et al. (2010) instrument development and construct validation framework for scale
development using mixed methodology

Phase
1

Description
Conceptualize the
construct of interest

Study
Study 1: Introduction

Details
Theoretical framework
and multidisciplinary
review of the literature

2

Identify and describe
behaviors that underlie
the construct

Study 1

Focus groups were
conducted and themes
were identified related
to their attitudes
towards e-cigarettes

3

Develop initial
instrument

Study 2

4

Pilot-test initial
instrument

Study 2

5

Design and field-test
revised instrument

Study 3

6

Validate revised
instrument: Quantitative
analysis phase

Study 3

Using the themes that
were extracted from
Study 1, a measure will
be created
Using participant’s
feedback to assure the
generalizability, refine
the items, and to
identify the factor
structure of this
measure
Refined the measure
and given to
participants via Prolific
A sufficiently powered
CFA will be conducted
and the measure will
validated

7

Validate revised
instrument: Qualitative
analysis phase

Not conducted

8

Validate revised
instrument: Mixed
analysis phase:
Qualitative-dominant
crossover analysis

Not conducted
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9

10

Validate revised
instrument: Mixed
analysis phase:
Quantitative-dominant
crossover analysis
Evaluate the instrument
development/construct
evaluation process and
product

Not conducted

Not conducted
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APPENDIX C
Date and Times the Focus Groups were Held
Sessions
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Number of
participants
2
3
1
3
1
1
1
1
1
1
1
3
1
1

86

Date

Time

04/29/2019
04/30/2019
05/06/2019
05/20/2019
06/04/2019
06/10/2019
06/13/2019
06/13/2019
06/17/2019
06/19/2019
06/19/2019
06/26/2019
06/26/2019
06/26/2019

5:30 PM
5:30 PM
5:30 PM
5:30 PM
5:30 PM
1:00 PM
1:30 PM
3:30 PM
5:30 PM
1:30 PM
3:30 PM
1:30 PM
3:30 PM
9:00 AM

APPENDIX D
Welcome Script
Hello and welcome to our study! Thank you for taking time to join us to talk about your
experiences with tobacco products. I am Dessaray Gorbett and I am a doctoral student in the
Psychology Department at University of Texas at El Paso. Myself and my research partners will
be having discussions like this with several groups. You have been invited to join this study
because you have used or currently use novel tobacco products and we would like to know more
about your experiences with them.
We will be asking several questions regarding your experiences. If you ever feel
uncomfortable you do not have to answer our questions at any time throughout the study. Since
we might be sharing personal and sensitive experiences, it is important not to discuss anything that
is discussed in this group with others. Throughout the study you will have me or another research
partner asking you questions while one or more other research assistants are taking notes. We will
not be taking any identifiable information such as your name or gender. You can be assured your
responses will not be able to be traced back to you. There are no wrong answers. There are
differing opinions. Please be respectful to others in the group while their sharing and please feel
free to share your opinion even if it may differ from others.
If at any time you need to step away from the study, please let the research staff know.
Thanks again for your participation in our study!
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APPENDIX E
Project Information and Consent Sheet
Project Title: Identifying Factors that Support Quitting the Use of Novel Tobacco Products
Principal Investigator: Jessica M. Shenberger-Trujillo, PhD
Institution: University of Texas at El Paso – School of Pharmacy
You are being asked to take part in a research project that is being conducted by clinical faculty
within the UTEP School of Pharmacy and students affiliated with UTEP. This project is helping
the investigators better understand the use of novel tobacco products (e.g., e-cigarettes or
dissolvables). The current study seeks to better understand what may help or hinder young
adults’ efforts to quit the use of tobacco products and the perceived risks associated with novel
tobacco product use.
You are being asked to participate in a survey that will last about 60-90 minutes. You must be 18
years of age or older to complete this study.
There will be about 30 other individuals taking part in this project. Participating in this survey is
voluntary. At any time, you have the right to choose not to take part in this project. There is no
penalty in not participating and it will not affect your academic standing at the University of
Texas at El Paso.
If you have questions about the research project, you may call Dr. Jessica Shenberger-Trujillo at
915-747-8518 or e-mail her at jmshenberger@utep.edu. If you have questions or concerns about
your participation as a research participant, please contact the UTEP Institutional Review Board
(IRB) at 915-747-8841 or irb.orsp@utep.edu.
Thank you for your help!
Clicking the “Continue” button below acknowledges that you accept consent to participate.
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APPENDIX F
Demographic Questionnaire
1. What is your current age? (in years) ________
2. To which gender identity do you most identify?
o Female
o Male
o Transgender Female
o Transgender Male
o Gender Variant/Non-Conforming
o Other, Not Listed __________
o Prefer not to answer
3. What is your current level of education?
o Less than high school
o GED or equivalent
o High School Diploma
o Technical Degree or Certificate
o Some College (no degree awarded)
o Associates Degree
o College Graduate (e.g., B.A., B.S.)
o Graduate Coursework
o Graduate Degree or Professional Degree (M.A., Ph.D., Pharm. D.,)
o Prefer not to answer
4. I am:
o Single (never married)
o Married
o Divorced
o Widow/Widower
o Separated
o Domestic Partner
o Prefer not to answer
5. Are you of Hispanic, Latino, or of Spanish origin?
o Yes
o No
o Prefer not to answer
6. Please indicate the racial group(s) to which you belong:
o American Indian or Alaska Native
o Asian
o Black or African American
o Native Hawaiian or Other Pacific Islander
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o White
o Prefer not to answer
7. What is your total annual household/family income from all sources? (Check one)
o Less than $20,000
o $20,000 to $34,999
o $35,000 to $49,999
o $50,000 to $74,999
o $75,000 to $99,999
o Over $100,000
o Prefer not to answer
8. What is the size of your household, including yourself? __________ Members
9. What is your smoking status?
o I smoke daily and 11 or more cigarettes per day
o I smoke daily and between 5 and 10 cigarettes per day
o I smoke daily but less than 5 cigarettes per day
o I smoke weekly but not every day
o I smoke monthly but not weekly
o I no longer smoke at all, but in the past smoked at least 1 cigarette per day;
o If so, how many cigarettes per day? _____
o I no longer smoke at all, but in the past I smoked weekly but not daily
o I have smoked a cigarette or a few, just to try it
o I have never smoked before, not even a puff
**NOTE: If you do not currently smoke traditional tobacco products (e.g., cigarettes), please go
to question 13
10. How many cigarettes do you currently smoke per day on average?
_____ Number of cigarettes per day (20 cigarettes in a pack)
11. In the last 30 days, how many days have you smoked?
_____ Number of days (please write your best estimate)
12. At what age did you first smoke traditional tobacco (e.g., cigarettes, pipes, and cigars)?
______ (age in years)
13. We would like to know more about other tobacco products you currently use. (select all
that apply)
Yes

If yes, how many times
per week?

No

Smoke cigars
Use dip
Use chew
Use hookah
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If yes, what quantity
per week?
How many cigars?
How many tins of dip?
How many pouches?
Estimated bowls?

Use e-cigarettes

How many pods or eliquid canisters?
How cans/tins?
What type of
dissolvable and how
many per week?
How many snuffs?

Use snuss
Use dissolvables
(strips, orbs, sticks)
Use snuff
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APPENDIX G
Focus Group Questions
1. Have you used traditional tobacco products?
a. What age?
b. Which products?
c. Why did you choose this product/start use?
d. Who introduced him/her to the product?
e. How was it obtained?
f. What were some considerations when selecting the product? (e.g.,
availability/price; flavor/smell of products; found the product
satisfying/enjoyable)
g. Who does she/he know that uses them?
h. What percentage of their peer group uses the product?
i. What percent of their family uses the product?
j. Does she/he think this product is addictive?
k. Is he/she addicted?
l. What % of friends are addicted?
2. What novel tobacco products have you used in the past or currently use?
a. What age?
b. Which products?
c. Why did you choose this product/start use?
d. Who introduced him/her to the product?
e. How was it obtained?
f. What were some considerations when selecting the product? (e.g.,
availability/price; flavor/smell of products; found the product
satisfying/enjoyable)
g. Who does she/he know that uses them?
h. What percentage of their peer group uses the product?
i. What percent of their family uses the product?
j. Does she/he think this product is addictive?
k. Is he/she addicted?
l. What % of friends are addicted?
3. When using traditional tobacco products or novel tobacco products, do you ever feel
lightheaded?
a. With which products?
b. How do you feel?
c. What sensation do you experience?
d. What percentage of time do you feel this way?
e. For how long do you feel this way?
f. Do you drive or would you feel comfortable driving when feeling this way?
4. How do those you know (e.g., family, friends, co-workers) view novel tobacco products?
a. More/less favorably than traditional tobacco products?
b. Use by peers? Family members?
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c. Do friends or family encourage the use of novel products? (e.g., bad breathe,
health)
5. Have you attempted to quit use of traditional tobacco products?
a. If so, what products have you used?
b. What services have you used?
c. Which products or services are most helpful to quit?
6. Have you found that novel tobacco products are helpful for quitting smoking traditional
tobacco products?
a. Are novel tobacco products considered less harmful/healthier? (to self/others)
b. Are novel tobacco products addictive at all/or less addictive than traditional
tobacco products?
7. Have you attempted to quit use of novel tobacco products?
a. If so, what products have you used?
b. What services have you used?
c. What is most helpful to quit?
8. If you decide to quit tobacco, why would you consider quitting?
a. Personal choice
b. Health
c. Person close to you
d. Faith/religion
e. Employment concerns
9. Please rank all tobacco products (traditional or novel) from safest to least safe.
10. If there was one thing you would want someone who is researching novel tobacco
products to know, what would it be?
11. Are there any questions you would ask if you were researching these products?
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APPENDIX H
The Phases of a Thematic Analysis based on Braun & Clarke (2006)
The Phases of a Thematic Analysis
1
Familiarizing yourself with your data
2
3
4
5

Generating initial codes
Searching for themes
Reviewing themes
Defining and naming themes

6

Producing the report

Reading and re-reading the data and noting initial
themes
Coding features of the data systematically
Collating codes into potential themes
Modified existing codes and themes
Ongoing analysis to refine themes, created
definitions and names for themes
Selection of examples, final analysis and relating
the results back to the initial research question and
literature
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APPENDIX I
Coding Manual
Below are the definitions for each of the themes, please read through them. While coding, please
read through each participant’s response and place the theme that most represents the
participant’s responses. While coding, please be mindful that each session is being counted as
the unit of measurement. For example, if multiple participants in the same session said, “…tried
it because they were curious” this is still coded as Curiosity once per session. I have merged the
cells under each theme column, so you are able to easily code each session as a unit.
Below is an example that multiple participants stating they were curious in the same session.
This would then be coded as curiosity.

Below is an example of the coding process.
1. Read each of the definitions.
2. Read each of the participant’s responses. Please be cognizant that some of the responses
are long and may require scrolling.

3. Select your themes for the session.
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Please note: Each session is counted as the unit of measurement. Some sessions, like the
example above, has 4 participants while others will have 1 participant. Either way, you
will continue coding the themes by session, not individually.
4. Move on the next session. Each session is marked off by a single black line.

Themes with definitions and examples
Rebellion: resisting authority, disobedience, defiance
Example: “when you tell someone not to have something, you feel like you want to try it”
Social Norms: perceptions of standard behavior and attitudes among a group
Location: different areas/locations use different products
Example: “Westside uses Juul” “cigarettes more common in Juarez” “bars you’ll
see more Juuls”
Family: family members used the products, normalization through family
Example: “parents are smokers”
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Peer norms: typical or standard behavior in a peer group, perceived attitudes and
behavior in a group
Example: “friends used these products and offered”
Social Disapproval: family or peers do not approve of use of the product
Example: “Does not even want to ask parents or tell parents about tobacco
product use because feels they will not approve”
FOMO (fear of missing out): fear of missing out, using these products at social gatherings and
didn’t want to feel left out? Situation specific
Example: “rushing for a frat”
Curiosity: desire to know or learn
Example: “wanted to see why my parents were doing it”
Co-use: using tobacco products with other substances (drugs & caffeine)
Example: “was drinking and it complemented alcohol nicely”
Accessibility: easily accessed in their home or from family and friends.
Example: “parents were smokers” “easy to obtain cigarettes without buying”
Accessibility: Legal / general ease of accessibility.
Example: “shops/convenience stores available” “enforcement in person and online”
Cost: price of the product
Example: “Baton is 10$ a month” “had extra money”
Sensory: the taste and smell of the products, includes flavoring of the products
Example: “strong smell and taste”
Branding: promotion or distinctive design/packaging of the products
Example: “shape of the JUUL is cool”
Discreetness: easily concealed
Example: “small and discreet” “parents do not know what it looks like”
Long Term Health Effects: consequences/ effects from exposure
Example: “safer alternative to cigarettes”
Special Case: Environmental impact,
Desired Short-Term Effects: positive and negative side effects/symptoms while using tobacco
products. Physiological and psychological effects of using tobacco.
Example: “you really do not feel the effects of the vape at all” “traditional is harsher”
Social media: promotion of products on social media
Example: “see memes about novel tobacco products”
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Age: age of the person
Example: “was at an age that I could purchase the products”
Quit Product: product used to help you quit another product
Example: “used as a stop product”
Illegal product / Illegal use: using the product and illegal substances and having access to this
product at an early age.
Example: “how to stop younger kids from obtaining them” “mix marijuana with JUUL”
Heat not Burn Devices: interest and concern with newer heat not burn devices
Example: “you don't know the long term effects of vape. can't know the long-term
effects. interested in knowing about cigarette device that contains smoke and products
with second hand smoke "heat not burn" devices.”
Anxiety/Stress: Use of ENDS product for anxiety or stress reduction
Example: “Use JUUL to calm them down, especially during tests”
Consumer Education: Concerned about education related to product contents
Example: “what's in juice?”
Customization of nicotine levels: expressed interested in being able to scale up or scale down
nicotine levels to preference or personalization of electronic product including tanks, flavorings,
or nicotine levels.
Example: “liked the options for smoke, can adjust percentage of nicotine or choose to
smoke without nicotine. Considers JUUL stronger because it does not have an option for
no nicotine”
Example: “familiar because friend uses these products; know the brand well; mods (build
of the device) voltage, air flow, battery, nice tanks; you can go anywhere to find the
juice; price; online accessibility; flavors; replacement parts are sometimes difficult to
find; vape stores you are able to craft your device there but would rather buy online”

Addicted/addictiveness: Feeling the need to continue using product/craving product when not
using
Example: Friend from Turkey introduced her and then a few hours later already felt the
need [to use again]
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APPENDIX J
Initial Quantitative Survey
For the following questions we will ask you about your e-cigarette use. In this context, we define
e-cigarettes as a battery-operated device that heats an e-liquid. While many e-cigarettes may
have similar features or similarities with cigarettes, other items like USBs, mods (i.e., ecigarettes you can modify on your own), and tank systems may look different from cigarettes. Ecigarettes have various names such as e-cigs, e-hookah, vapes, vape pens, electronic nicotine
delivery systems, and mods.

Perceived Behavioral
Control

Perceived Harm

Social Norms

E-cigarettes are easy to obtain
It is my choice to use the e-cigarettes
I could resist using an e-cigarette if I had my device with me
I could become a non-e-cigarette user if I wanted to
I could resist using an e-cigarette if offered by a friend offered
E-cigarettes are addictive for me
E-cigarettes are addictive for others
People use e-cigarettes to get the same buzz that they get from traditional
cigarettes
E-cigarettes cause me to get cravings
E-cigarettes cause others to get cravings
E-cigarettes are harmful to your health
E-cigarettes are harmful to the health of others
E-cigarettes are safe
All e-cigarettes contain nicotine
E-cigarettes are a tobacco product
E-cigarette flavor options are important to me
Smoke from e-cigarettes is just water
E-cigarettes contain toxic chemicals
E-cigarettes are safer than cigarettes
E-cigarettes should be allowed indoors in public settings
It is okay to use e-cigarettes inside my house
It is okay to use e-cigarettes inside other peoples’ homes
E-cigarettes should be allowed outdoors in public settings
It is ok to use e-cigarettes outdoors in a home setting
My friends think it is okay to use e-cigarettes
People I know who are older than I (e.g., acquaintances) feel it is okay to use
e-cigarettes
My family members who are older than I (e.g., parents, aunts, uncles) feel it is
okay to use e-cigarettes
Family members who are about my age (e.g., siblings, cousins, etc.) feel it is
okay to use e-cigarettes

99

APPENDIX K
E-Cigarette Use Perceptions
For the following questions we will ask you about your e-cigarette use. In this context, we define
e-cigarettes as a battery-operated device that heats an e-liquid. While many e-cigarettes may
have similar features or similarities with cigarettes, other items like USBs, mods (i.e., ecigarettes you can modify on your own), and tank systems may look different from cigarettes. Ecigarettes have various names such as e-cigs, e-hookah, vapes, vape pens, electronic nicotine
delivery systems, and mods.

Perceived Behavioral
Control

E-cigarettes are easy to obtain
It is my choice to use the e-cigarettes
I could resist using an e-cigarette if I had my device with me
I could become a non-e-cigarette user if I wanted to
I could resist using an e-cigarette if offered by a friend offered
E-cigarettes are addictive for me
E-cigarettes are addictive for others

From Perceived Harm

People use e-cigarettes to get the same buzz that they get from traditional
cigarettes
E-cigarettes cause me to get cravings
E-cigarettes cause others to get cravings

Perceived Harm

Social Norms

E-cigarettes are harmful to your health
E-cigarettes are harmful to the health of others
E-cigarettes are safe
All e-cigarettes contain nicotine
E-cigarettes are a tobacco product
E-cigarette flavor options are important to me
Smoke from e-cigarettes is just water
E-cigarettes contain toxic chemicals
E-cigarettes are safer than cigarettes
E-cigarettes should be allowed indoors in public settings
It is okay to use e-cigarettes inside my house
It is okay to use e-cigarettes inside other peoples’ homes
E-cigarettes should be allowed outdoors in public settings
It is ok to use e-cigarettes outdoors in a home setting
My friends think it is okay to use e-cigarettes
People I know who are older than I (e.g., acquaintances) feel it is okay to use
e-cigarettes
My family members who are older than I (e.g., parents, aunts, uncles) feel it is
okay to use e-cigarettes
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Family members who are about my age (e.g., siblings, cousins, etc.) feel it is
okay to use e-cigarettes
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APPENDIX L

It is my choice to use the e-cigarettes

I could resist using an e-cigarette if I
had my device with me

I could become a non-e-cigarette user
if I wanted to

I could resist using an e-cigarette if
offered by a friend offered

E-cigarettes are addictive for me

E-cigarettes are addictive for others

People use e-cigarettes to get the same
buzz that they get from traditional
cigarettes
E-cigarettes cause me to get cravings

E-cigarettes cause others to get
cravings

E-cigarettes are easy to
obtain
It is my choice to use
the e-cigarettes
I could resist using an
e-cigarette if I had my
device with me
I could become a none-cigarette user if I
wanted to
I could resist using an
e-cigarette if offered by
a friend offered
E-cigarettes are
addictive for me
E-cigarettes are
addictive for others
People use e-cigarettes
to get the same buzz
that they get from
traditional cigarettes
E-cigarettes cause me
to get cravings
E-cigarettes cause
others to get cravings

E-cigarettes are easy to obtain

Perceived Behavioral Control Correlations Matrix
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.339
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-.166
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.135
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-.195

.004

-.024

-.116

.124

1.00

.053

.032
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.008
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.040
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-.166

.053

1.00

-.28

.065

-.103

.014

.254

.291

.216

.520

.032

-.028

1.00

.407

.118

.060

.019

.072

-.057

.135

.315

.065

.407

1.00
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APPENDIX M

E-cigarettes are harmful to the health
of others

E-cigarettes are safe

All e-cigarettes contain nicotine

E-cigarettes are a tobacco product

E-cigarette flavor options are
important to me

Smoke from e-cigarettes is just water

E-cigarettes contain toxic chemicals

E-cigarettes are safer than cigarettes

E-cigarettes are harmful to your
health
E-cigarettes are harmful to the
health of others
E-cigarettes are safe
All e-cigarettes contain nicotine
E-cigarettes are a tobacco
product
E-cigarette flavor options are
important to me
Smoke from e-cigarettes is just
water
E-cigarettes contain toxic
chemicals
E-cigarettes are safer than
cigarettes

E-cigarettes are harmful to your health

Perceived Harm Correlations Matrix
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1.00
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APPENDIX N

-.104

.203

.087

.077

.214

.313

1.00
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.378
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.178

.103

.016

.361

.167
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1.00

.344

.269

.103
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.037
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.218

.056

.142
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.343
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1.00
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.174

.335

.087

.103

-.138

.092

.056
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1.00

.361
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.077

.016
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1.00

.282

.214

.361
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Family members who are about my
age (e.g., siblings, cousins, etc.) feel
it is okay to use e-cigarettes

My family members who are older
than I (e.g., parents, aunts, uncles)
feel it is okay to use e-cigarettes

.220

It is ok to use e-cigarettes outdoors
in a home setting

.167

E-cigarettes should be allowed
outdoors in public settings

.313

It is okay to use e-cigarettes inside
other peoples’ homes

People I know who are older than I
(e.g., acquaintances) feel it is okay to
use e-cigarettes

E-cigarettes should be
allowed indoors in public
settings
It is okay to use ecigarettes inside my house
It is okay to use ecigarettes inside other
peoples’ homes
E-cigarettes should be
allowed outdoors in public
settings
It is ok to use e-cigarettes
outdoors in a home setting
My friends think it is okay
to use e-cigarettes
People I know who are
older than I (e.g.,
acquaintances) feel it is
okay to use e-cigarettes
My family members who
are older than I (e.g.,
parents, aunts, uncles) feel
it is okay to use ecigarettes
Family members who are
about my age (e.g.,
siblings, cousins, etc.) feel
it is okay to use ecigarettes

It is okay to use e-cigarettes inside
my house

1.00

E-cigarettes should be allowed
indoors in public settings

My friends think it is okay to use ecigarettes

Social Norms Correlations Matrix

APPENDIX O
Qualitative Open-Ended Questions for the Survey
1.
2.
3.
4.
5.
6.

How clear was the language of the items in the measure that you just completed?
Please give specific examples of questions that sounded natural or unnatural.
Please give specific examples of relevant or irrelevant questions. Elaborate
How would you describe the tone of the survey?
Please give specific examples of items where the tone of the question stood out to you.
Do you get the feeling that the people who wrote these questions have an accurate idea of
the experience of blind and low vision patients? Please explain why or why not
7. Please share your thoughts about the survey that you just completed.
8. Are there any topics that you think should be mentioned that were not mentioned in the
survey? Please specify.
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APPENDIX P
Comparing E-cigarettes and Cigarettes Questionnaire
Instructions: Please read each item below then rate the items on a scale of 1 –Strongly Agree to 5
- Strongly Agree.
1.
2.
3.
4.
5.

Electronic cigarettes can be used to quit or cut down on smoking traditional cigarettes
Electronic cigarettes are less expensive than traditional cigarettes
Electronic cigarettes are more convenient or easier to use than traditional cigarettes
Electronic cigarettes are more enjoyable to use than traditional cigarettes
Electronic cigarettes are more socially acceptable to use than smoking traditional
cigarettes
6. Electronic cigarettes are less harmful to the user’s health than traditional cigarettes
7. Electronic cigarettes are less harmful to the health of those in close proximity to the user
than traditional cigarettes
8. Compared to traditional cigarettes, electronic cigarettes can improve health
9. Using electronic cigarettes, compared to traditional cigarettes, can improve my general
sense of smell
10. Using electronic cigarettes, compared to traditional cigarettes, can improve my sense of
taste
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APPENDIX Q
Rosenberg’s Self Esteem Scale
Please record the appropriate answer for each item, depending on whether you strongly agree,
agree, disagree, or strongly disagree with it.
1 = Strongly agree
2 = Agree
3 = Disagree
4 = Strongly disagree

1. On the whole, I am satisfied with myself.
2. At times I think I am no good at all.
3. I feel that I have a number of good qualities.
4. I am able to do things as well as most other people.
5. I feel 1do not have much to be proud of.
6. I certainly feel useless at times.
7. I feel that I'm a person of worth.
8. I wish I could have more respect for myself.
9. All in all, I am inclined to think that I am a failure.
10. I take a positive attitude toward myself.
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