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ABSTRACT

BACKGROUND: Electronic nicotine delivery systems (“e-cigarettes”) are the nicotine product most commonly used by adolescents. Research,
treatment, and policy could benefit from measures of adolescent e-cigarette beliefs about outcomes of use (ie, expectancies). In the current study,
we developed and tested an adolescent electronic nicotine vaping expectancy measure.

METHODS: A focus group with adolescents evaluated potential e-cigarette expectancy items. A panel of national experts assisted in revision of
these items. Finally, items were administered to a sample of adolescents 14-17 years old (N = 267, Mean age 15.6, SD = 1.1, 50.9% Female, 50.2%
Non-Hispanic White, 22.5% Non-Hispanic Black, 14.2% Hispanic) in a large Southeastern metropolitan area in the United States.

RESULTS: Exploratory Factor Analysis revealed a four factor solution: Negative Consequences (Cronbach’s a = .92); Positive Reinforcement (a =
.83); Negative Affect Reduction (a = .95); and Weight Control (o = .89). Subscales were significantly correlated with vaping susceptibility and lifetime
vaping. Subscales successfully differentiated susceptible adolescents from confirmed non-susceptible adolescents, with susceptible adolescents
reporting more positive expectancies, eg, Positive Reinforcement, M= 5.0, SD =2.0vs M= 3.0, SD= 2.1, P< .001, n? = 0.19, and less negative
expectancies, M=5.5, SD=2.3vs M=6.5, SD= 2.6, P=.001, 1 = 0.04. Similar results were found comparing adolescents who have never vaped
nicotine with those who have vaped nicotine. Hierarchical linear regression demonstrated subscales were significant predictors of lifetime vaping
after controlling for demographics, vaping ad exposure, and peer/family vaping.

CONCLUSIONS: A preliminary version of an adolescent expectancy measure appears reliable and valid based on expert input and pilot testing with
adolescents. Promising results were found in the domains of concurrent validity, discriminant validity, and incremental validity. Future research and

evaluation efforts will be able to use this tool to further prevention and treatment goals.
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Introduction

Youth trajectories of tobacco use are of critical importance for the
tuture of public health. Most tobacco use begins in adolescence.
and adolescents are particularly vulnerable to long-term tobacco
use.>” E-cigarettes are the tobacco product most commonly used
by youth.®” Despite declines in adolescent cigarette smoking in the
United States, overall tobacco product use by high school students
increased in recent years, particularly from 2017 to 20192 largely
tueled by JuuL,’ particularly flavored products,lo as well as other
“pod mod” devices using protonated nicotine formulations with

high levels of nicotine. 113

Rates of current (past-month) e-cigarette use rose to over one
in four 12" grade students in 2019,'>'* declining in pre-
COVID 2020 only after a media frenzy related to reported
vaping associated lung injuries led to over 2000 hospitalizations
and over 60 deaths before vitamin E acetate in THC formu-
lations was identified as a primary cause.”>'® Later in 2020,
COVID-19 profoundly changed many aspects of adolescent
lives, as lockdowns limited social interactions with peers. This

1718 25 well as led to

likely reduced adolescent substance use,
increases in mental health issues, such as anxiety and depres-

sion.’ The epidemic of e-cigarette use is arguably now in an
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endemic stage with high levels of nicotine vaping among youth,
at similar rates to alcohol and marijuana.’

Understanding of adolescent e-cigarette use can be enhanced by
theoretical models. The choice to vape is driven, at least, partially, by
beliefs about the outcomes one expects from vaping. In Social
Cognitive Theory and other frameworks, these beliefs are referred to
as “expectancies.”***!
for expectancies in altering drug perceptions and sustaining use.

Experimental evidence supports a causal role
22-24
Precise measurements of expectancies are likely to be useful in ad-
dressing adolescent use patterns, while still maximizing any harm
reduction potential, by supporting development of interventions to
appropriately modify beliefs (eg, advertising, labelling requirements,
policies).

Researchers have examined associations with measures modified
from smoking expectancy questionnaires, most notably the Smoking
Consequences Questionnaire (SCQ).* For example, the Smoking
Consequences Questionnaire for E-cigarettes (SCQ-EC) used items
from the adult version of the SCQ.%* The SCQ-EC can be separated
into positive and negative subscales®’; these subscales significantly
correlated with electronic nicotine delivery system (ENDS) de-
pendence among a sample of adults who use c—ciga.rettes.28 Other
measures focused specifically on young adult populations and de-
veloped items through the use of focus groups and expert panel input,
such as the Electronic Nicotine Vaping Outcomes (ENVO) scale;
ENVO subscales of Positive Reinforcement, Negative Conse-
quences, Negative Affect Reduction, and Weight Control signifi-
cantly correlated with vaping susceptibility and lifetime vaping.*

Less is known about adolescent beliefs about e-cigarettes,
despite the importance of this population for predicting long-
term population health. Although there are existing measures

30-32 we are aware of

that have been evaluated with adolescents,
no e-cigarette expectancy measure that was developed specifi-
cally with adolescents. However, there is at least one cigarette
smoking expectancy measure developed specifically for ado-
lescents: the Adolescent SCQ.*® This measure features several
differences from adult measures, perhaps most notably the use
of third person items, rather than first person items. These third
person items theoretically allow for respondents with no per-
sonal experience with substance use to more easily provide their
opinion on the effects. In the current paper, we used a similar
approach to develop a questionnaire for e-cigarettes with a
modern, contemporary sample of adolescents using a mixed-
methods approach involving a focus group, expert feedback,
surveys, and psychometric analysis.

Methods
Item development

Focus group. To initially assess youth perspectives on potential
expectancy items and the third person format, a focus group was
conducted with 6 adolescents at a local co-ed Young Men’s
Christian Association (YMCA) in Spring of 2017. Non-
smoker status was bio-verified using a Vitalograph BreathCO
monitor to measure exhaled breath and provide expired air

carbon monoxide (eCO) concentration readings. Five of the
adolescents provided an eCO reading of 1 parts per million
(ppm); one provided an ¢CO reading of 0 ppm. Cut-points to
distinguish general population smokers from non-smokers
range from 4 ppm to 10 ppm.**** The Society for Research
on Nicotine and Tobacco (SRNT) Treatment Research Net-
work recommends investigators select an appropriate cut-point
within this range based on local smoke-free policies and level of
air pollution.35 Based on our assessment of these factors, we
chose a cut-off of 6 ppm. Adolescents ranged from 13-18 years
old (M = 15.3, SD = 2.1). Four identified as Male and two
identified as Female. In terms of race and ethnicity, three of the
adolescents identified as Non-Hispanic White, one identified as
Non-Hispanic African American, one identified as Non-
Hispanic Multiracial (African American and White), and
one identified as Hispanic White. Written informed consent
was provided by the parent or legally authorized representative
and the adolescents provided written assent for focus group
participation. This project was approved by the Eastern Virginia
Medical School (EVMS) Institutional Review Board (IRB),
approval number 16-10-EX-0227-EVMS.

Focus groups began with icebreakers that asked adolescents
to indicate their favorite television show. Next, participants were
asked to describe the first time they saw an e-cigarette being
used. This was followed by questions asking about anticipated
effects from using an e-cigarette. Adolescents were asked what
effects they expected immediately after use, in the following
weeks or months, in the next year, five or 10 years from now, and
in a lifetime. In addition, further probes assessed for any positive
effects, any negative effects, any personal effects, and any social
effects related to e-cigarette use. Next, copies of the Adolescent
Smoking Consequences Questionnaire were handed out.*
Participants were asked what they thought about the ques-
tionnaire, specifically asking about the instructions, the question
themes, the specific questions used, the third-person format,
whether or not the questions would be useful in determining if
adolescents were likely to start using e-cigarettes, and how the
questions could be improved. As the focus group was designed
to investigate generalizability of prior young adult e-cigarette
focus group results and adolescent smoking expectancy items,
theme saturation was not tested or assessed.

Expert panel delphi method. We established an expert panel of
five doctoral-trained tobacco and ENDS experts to provide
teedback. We used a modified Delphi Panel method to refine
focus group content. The Delphi method is a structured group
communication process used to establish consensus opinion by
seeking mutual agreement from a group of experts.36 Informed
by the focus group and prior literature, we first drafted an
adolescent e-cigarette expectancy item bank. Experts were
e-mailed the draft of the item bank, as well as a summary of
focus group feedback. The expert panel provided initial input
that was used to refine the item list. This was followed by forms
including proposed items and content validity questions. These
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questions asked how the items related to predicting e-cigarette
initiation and/or long-term usage. As is common practice with
the Delphi method, experts were asked to rate the items as “Not
relevant” (1), “Somewhat relevant” (2), “Quite relevant” (3), or
“Very relevant” (4). Additional comments were also provided to
allow further revisions. Finally, we conducted a group call to
reach consensus on the items.

Survey

Farticipants and procedures. Survey items were then adminis-
tered to a sample of adolescents along with related measures to
examine concurrent and discriminant validity. Procedures re-
ceived EVMS IRB approval, approval number 17-08-FB-
0164-EVMS. Waiver of consent was approved by the IRB
due to the provision of pertinent information to the adolescents,
the research could not practicably be carried out without the
waiver, the waiver did not adversely affect the rights and welfare
of participants, and the research involved no more than minimal
risk to the participants. Modified informed consent was pro-
vided by the adolescents at the beginning of the survey. In-
clusion criteria involved the ages of 14-17. Exclusion criteria
included any age outside of this range or not completing the
survey. Data were collected from April to August, 2018. There
were 79 participants who did not complete the expectancy
survey. Only completers were included in the final sample. We
recruited a final sample of 267 adolescents (14-17 years old, M =
15.6, 8D = 1.1) through alocal YMCA (81%), internet outreach
(11%), a pediatric clinic (5%), and a substance use treatment
center (3%) in a large metropolitan area in Southeastern United
States. Respondents were surveyed in April through August,
2018. Participants provided consent online and were paid
US$10 (via Amazon gift card) for survey completion to help
reduce selection bias. As shown in Table 1, survey respondents
were balanced by gender (51% female). In terms of race and
ethnicity, 14% self-identified as Hispanic, 50% self-identified as
Non-Hispanic (NH) White, 23% as NH Black, 3% NH Asian,
and 8% NH Multiracial. As all questions were required for

completion, there were no missing data on any of the variables.

Measures
Demographics. Participants reported their age, race, eth-
nicity, and gender.

Tobacco  product wuse. Participants were instructed that
throughout the survey, “vaping device” refers to electronic
devices that vaporize nicotine for inhalation, including but not
limited to electronic cigarettes, e-cigarettes, e-vapes, vapes, vape
pens, mods, tanks, and e-hookah. They indicated the first
tobacco product they ever tried, “even one puff.” Options in-
cluded a vaping device, a dripping method to add e-liquid to an

3
Table 1. Survey Sample Characteristics.
N %

Age M =15.6 SD =1.08
Gender®

Male 128 47.9

Female 136 50.9
Race/Ethnicity

Non-hispanic caucasian/White 133 49.8

Non-hispanic african-american/Black 60 225

Non-hispanic asian 9 3.4

Non-hispanic multiracial 21 7.9

Non-hispanic other 6 2.2

Hispanic 38 14.2
Cigarette susceptibility®

Confirmed non-susceptible 183 68.5

Smoking susceptible 84 31.5
E-cigarette susceptibility

Confirmed non-susceptible 114 427

Vaping susceptible 153 57.3
Cigarette or cigar smoking status

Never smoked a cigarette or cigar 232 86.9

Experimented® 30 11.2

Current (past-month) smoking 15 5.6
E-cigarette use status

Never used 215 80.5

Experimented® 33 12.4

Current (past-month) use 19 71
Computer vaping ad exposure

| don't do this® 19 7.1

Never® 50 18.7

Rarely 79 29.6

Sometimes 80 30.0

Most of the time 26 9.7

Always 13 4.9%
Smartphone vaping ad exposure

| don't do this® 15 5.6

Never® 60 22,5

Rarely 75 28.1

Sometimes 77 28.8

Most of the time 25 9.4

Always 15 5.6

21 respondent indicated “Genderqueer” for gender identity; 2 indicated they pre-
ferred not to answer the question.

PSusceptibility measured using Expanded Susceptibility to Smoking Index (Strong
et al, 2015).

““Experimented” refers to lifetime usage, but no current (past-month) usage.
dIndicating no use of the exposure outlet (Computer or Smartphone).

®Indicating no vaping advertisement exposure on the exposure outlet.
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e-cigarette, a cigarette, little cigars, smokeless tobacco, hookah,
pipe, bidi, none (“never tried a tobacco product”), or other.
Adolescents were asked, “where did the electronic cigarette (eg,
vape-pen, e-cig, etc.) you first used (or tried) come from?”
Options included a friend, a family member, a salesperson,
online, and from a gas station or store. In addition, respondents
were asked, “What is the vaping device you have used most
often?” Options were disposable, cartridge-based, refillable tank
system, JUUL, a dripping device (eg, dripbox, squonk mod,
bottomfeeder mod), and other. Those who reported using a
vaping device were asked about any use in the past 30 days.
Similar questions were asked about traditional combustible
cigarettes and cigars. Besides skip patterns, there were no
missing data on any of these variables.

Expectancy items. Expectancy items were derived from prior
scales and focus group input initially including 51 items in the
domains of taste, negative affect reduction, negative conse-
quences, and weight control; we then refined items with expert
panel feedback. Respondents rated 31 expectancy items in these
domains from 0 (“Strongly Disagree”) to 9 (“Strongly Agree”).

Tobacco product susceptibility measures. To assess suscepti-
bility for tobacco use, we administered the validated expanded
susceptibility to smoking index (ESST).*” This measure consists
of four items that assess susceptibility to smoking by asking
questions such as, “If your best friend were to offer you a
cigarette, would you smoke it?” Response options were definitely
not, probably not, probably yes, or definitely yes. Respondents who
did not report definitely not on all questions were classified as
susceptible.38 Based on prior research, we collapsed scores,
coding as follows: 1 = definitely not, 2 = probably not, and 3 =
probably yes or definitely yes.>” The average of the four items
comprises the susceptibility score. An additional four items
based on the ESSI were adapted for susceptibility to vaping,

similar to modifications done by other researchers.>’

Vaping ad exposure. Questions were adapted from the Na-
tional Youth Tobacco Survey.40 Adolescents were asked how
often they saw ads or promotions for vaping devices when using
the internet or a smartphone. Options responses were coded as
tollows: O = I don’t do this or Newer, 1 = Rarely, 2 = Sometimes, 3 =
Most of the time, and 4 = Always.

Family and peer vaping device use. Participants were asked,
“Does anyone in your immediate family, like your parents, or a
brother or sister use vaping devices?” Regarding peers, the
survey inquired, “Do any of your close friends use vaping de-
vices?” Response options consisted of O = 7o or don’t know and
1 = yes. Responses were summed for a score ranging from 0 to 2.

Lifetime nicotine vaping. Anyone who denied ever using a
vaping device was assigned a score of O for lifetime vaping.
Participants who reported any vaping were asked, “About how

many times in your life do you think you have used a vaping
device?” Response options consisted of 1 = 1-24; 2 = 25-49; 3 =
50-74; 4 = 75-100; and 5 = Ower 100.

Data analysis plan

Classical test theory analyses examined descriptive statistics of
items. Missing data was handled by listwise deletion. Explor-
atory Factor Analysis (EFA) with maximum likelihood ex-
traction and promax rotation was used to investigate preliminary
factor solutions. A variety of solutions were attempted to
maximize item inclusion, theoretical impact, and conceptual
clarity. When determining items to include, we examined factor
loadings, specifically attempting to reduce the number of sec-
ondary loadings above .3, while still being mindful of theoretical
concerns.*"** Appropriateness of data for factor analysis was
evaluated by Kaiser-Meyer-Olkin (KMO) criteria and Bartlett’s
Test of Sphericity. KMO tests the adequacy of the sample size
for factor analysis, with values between 0.8 and 1.0 indicating
adequate size, whereas Bartlett’s Test of Sphericity examines the
null hypothesis that variables are orthogonal and unrelated, with
a significant value indicating factor analysis is appropriate.*
When evaluating number of factors to retain, we used the
Kaiser-Guttman criterion, parallel analysis with 500 repeti-
tions™ and Velicer's minimum average partial test.*> Cron-
bach’s alpha analyses evaluated inter-item internal consistency
reliability.46

Factor scores were created by averaging across items. To
examine preliminary content validity, bivariate correlations were
conducted in relation to the following constructs: cigarette
smoking susceptibility, nicotine vaping susceptibility, nicotine
vaping advertisement exposure, family/peer vaping, and per-
sonal lifetime vaping. As a further measure of validity, a separate
set of analyses compared expectancy subscale scores of e-
cigarette susceptible vs non-susceptible adolescents and ever-
users vs never-users using Analyses of Variance (ANOVA). As
one of the comparisons violated the assumption of homosce-
dasticity, we conducted Welch’s W ANOVA tests, which are
recommended as superior to the classical F-test ANOVA.*
Incremental validity was examined using a hierarchical linear
regression model predicting lifetime vaping. In an initial re-
gression step, known correlates of vaping were examined,
namely, age, race/ethnicity, vaping ad exposure, and peer and
family vaping. In the following steps, vaping expectancy sub-
scales were added to the model one at a time.

Results
Focus group

We conducted one focus group with adolescents at a local
YMCA. See focus group subsection in the Methods section for
information on demographics. We first inquired about the third
person format (eg, “People enjoy the nicotine buzz from
e-cigarettes) instead of a first person format (eg, “I enjoy the



Harrell et al

nicotine buzz from e-cigarettes.”). The youth interviewed were
generally supportive of this more general format. One male
participant indicated, “I think that’s better because not all people
vape.” A second male focus group member agreed a third person
format was appropriate, saying, “so that people that don’t vape
can answer this more clearly.”

In regards to consequences, we first queried the youth about
immediate effects. The youth interviewed reported a number of
likely immediate effects including light headedness, headache,
nausea, throat burn, and good taste. These effects were believed
to vary based on level of use and to be less harsh than traditional
combustible cigarettes. One adolescent indicated e-cigarette use
would lead to, “light-headedness...if it’s your first time using.”
Another noted, “I'm guessing there’s like less of that [throat
burn] with a vape [than with a cigarette], so I think it’s like the
easier option for teenagers.”

When asked about effects after repeated use, the ado-
lescents interviewed suspected different types of effects
over time, including shortness of breath, tolerance, and
dependence. One female respondent said, “I think per-
sonally that the side effects won’t affect you as much if you
use it like every day.” Another male respondent with a
history of e-cigarette use similarly said, “If you get used to it
and you enjoy it, then like in a month you’re going to be
using it, like regularly.” When asked about long-term issues
(e.g., over years of use), youth reported health problems
and addiction issues would be likely, albeit potentially less
so than with traditional combustible cigarettes. For ex-
ample, one female respondent stated, “I personally believe
that it won’t be as bad as like cigarettes are. Cause I know
cigarettes give you like cancer.” Another agreed: “Not as
bad as cigarettes, but like still would have consequences.”
Effects were suspected to be delayed over a longer time
period, with one respondent stating, “I think someone
would probably get sickish, like when they get older.”
Addiction was also thought to be a likely consequence, with
one youth stating that a person who regularly uses e-
cigarettes would need to, “like do it all the time; other-
wise you don’t really feel well.”

When asked specifically about health risks and items
proposed for survey inclusion, most focus group members
felt that e-cigarettes would not be as bad as traditional
combustible cigarettes, but would still have consequences,
such as lung problems (eg, shortness of breath and asthma).
Members described light-headedness, headaches, shortness
of breath, lung issues, and breathing issues as potential
negative physical feelings. There was uncertainty, but some
cautious agreement that use would lead to health problems.
One respondent summarized, “And like with [e-cigarettes]
you don’t really know why you agree [they are dangerous],
but it’s just not good — There is so many unknowns, when it
comes to e-cigarettes.” Participants generally agreed stress
relief and negative affect reduction were common reasons for
using.

“I think those are like the two biggest questions, I think those
like hit the mark — I think that's a good section.” — Male
adolescent

“Yeah, cuz you kinda know from like cigarettes, like after
stressful situations, because I'm sure everyone knows someone
who smokes cigarettes. It kinda has the same kind of effect like
after stressful situations. Like my mom will go outside and have a
cigarette or use her vape. Stressful situations, definitely there’s an
increase.” — Male adolescent

Delphi panel expert input

The panel reviewed a summary of the adolescent focus group
and an initial adolescent e-cigarette expectancy item bank of 9
items in the domain of taste, 15 items related to negative affect
reduction, 13 items related to negative consequences, and 14
items related to weight control. After receiving their feedback
and making some revisions, a revised list was provided to the
expert panel for content validity assessment. Based on their
feedback, several items were removed for further consideration.
For example, an item referring to the taste of e-cigarettes as
“weak” was removed due to feedback that the item was too
ambiguous. Our revised items for survey administration in-
cluded 7 items in the domain of taste, 7 items related to negative
affect reduction, 10 items related to negative consequences, and
7 items related to weight control.

Surveys

Survey participant tobacco use characteristics. Less than a third
(32%) of adolescents were identified as susceptible for cigarette
smoking, but a majority (57%) were susceptible for nicotine
vaping. Over one in four (27%) reported ever using a tobacco
product. Of those who used a tobacco product, over three in five
(70%) reported vaping. Most said they got their first device from
a friend (62%), followed by from a brick and mortar store (15%),
a family member (14%), or online (6%). Few respondents re-
porting dripping (7% overall; 24% of those who ever used
tobacco). Use of a cigarette or cigar was more common than
dripping, but still relatively rare (13% overall; 47% of ever-
users). Most adolescents reported at least some use of the in-
ternet on a computer (93%) or a smartphone (94%). Some
adolescents reported they never saw vaping advertisements on a
computer (19%) or smartphone (23%), but most reported seeing
such advertisements at least rarely (computer: 74%; smartphone:
72%) with sizable percentages reporting seeing these adver-
tisements most of the time or always (computer: 15%; smart-

phone: 15%).

Exploratory factor analysis and reliability. We initially examined
Analysis.  See

supplemental Table 1. In examining factor loadings, 4 items

31 items

through Exploratory Factor

included secondary factor loadings above .3. These items were

deleted from the model. As shown in Table 2, the final model
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Table 2. Exploratory Factor Analysis Rotated Factor Loadings for Final Model (n = 267).

ITEM F1 F2 F3 F4 SUBSCALE «a
Negative consequences .92
1. E-cigarettes are dangerous 0.75 0.14 —0.11
2. By vaping, a person risks developing heart disease 0.73 -0.15
3. The more a person vapes, the more they risk their health 0.70 0.18 -0.17
4. Vaping is likely to cause serious health problems that are not yet known 0.77
5. Vaping is hazardous to a person’s health 0.87 0.14 -0.12
6. By vaping, a person risks heart disease and lung cancer 0.85 0.13
7. People worry that vaping will lower their quality of life 0.54 -0.18 0.20
8. By vaping, a person risks getting cancer 0.77 0.16
9. Vaping is taking years off a person’s life 0.76
Positive reinforcement .83
10. People enjoy the strong taste of vaping 0.46 0.25
11. E-cigarettes taste nice -0.21 0.46 0.19 0.11
12. People like the different flavors in e-cigarettes 0.13 0.80
13. A person will enjoy the flavor of an e-cigarette 0.68
14. A person enjoys the taste sensations while vaping 0.83
Negative affect reduction/Negative reinforcement .95
15. Vaping can relieve stress 0.79
16. Using an e-cigarette helps a person after stressful situations 0.85
17. When a person is upset with someone, an e-cigarette helps them cope 0.88
18. When a person is angry, an e-cigarette can calm them down —0.10 0.95
19. Vaping calms a person down when they feel nervous 0.97
20. E-cigarettes help a person deal with anxiety or worry 0.13 0.70
Weight and appetite control .89
21. Vaping allows a person to avoid eating —0.16 0.84
22. Vaping controls a person’s appetite 0.75
283. E-cigarettes keep a person from overeating 0.18 0.54
24. Vaping keeps a person’s weight down 0.25 0.53
25. E-cigarettes curb a person’s appetite 0.25 0.56
26. Vaping helps a person control their weight 0.75
27. E-cigarettes keep a person from eating more than they should 0.78

Note. F1-4 indicates Factors 1-4. Factor loadings =.3 shown in bold. Factor loadings < |.1] are suppressed (not shown).

consisted of 27 items. Kaplin-Meyer-Olkin (.913) and Bartlett’s
Test of Sphericity, x> (351, 267) = 5099.54, P < .001, both
indicated appropriateness of the data for factor analysis. The
goodness-of-fit chi-square test suggested an 8-factor model, but
Kaiser-Guttman criterion, parallel analysis with 500 replica-
tions, and Velicer's MAP tests (both versions) all supported a 4-
factor solution. We note that simulation studies have shown the
chi-square test does not always accurately retrieve the correct
number of factors (generally resulting in too many factors),*s°
so we selected the 4-factor solution. Subscales were reliable,

with Cronbach’s o ranging from 0.83-0.95 (see Table 2).

Correlations. As shown in Table 3, correlations were generally
consistent with expectations. As expected, vaping susceptibility
positively correlated with subscales related to positive rein-
forcement (PR), » = .46, P < .01, negative affect reduction
(NAR), r = .50, P < .01, and weight control (WC), r = .43, P <
.01, while negatively correlating with negative consequences

expectancies (NC), 7= —.28, P < .01. Similar results were found
with lifetime vaping, PR, r= .21, P< .01, NAR, r= .34, P< .01,
WC, r = .30, P < .01, and NC, » = —.21, P < .01, Cigarette
susceptibility was positively correlated with vaping suscepti-
bility, 7= .63, P < .01, as well as with expectancy subscales, albeit
generally to a lesser degree than vaping susceptibility, PR, » =
27, P< .01, NAR, r= 41, P < .01, WC, r = .43, P < .01, and
NC, r = —.16, P < .05. Smartphone vaping ad exposure was
positively correlated with internet/computer vaping ad expo-
sure, 7 = .64, P < .01, as well as peer and family vaping, = .14,
P < .05 and positive expectancy subscales, PR, = .21, P < .01,
NAR, » = .19, P < .01, and WC, r = .19, P < .01.

Analyses of variance comparing e-cigarette susceptible and non-
susceptible youth. As shown in Figure 1, subscales successfully
differentiated e-cigarette susceptible from confirmed non-
susceptible adolescents, with e-cigarette susceptible youth re-
porting more positive expectancies, viz, positive reinforcement,
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Table 3. Correlations Between Tobacco Risk Factors, Lifetime Vaping, and Questionnaire Subscales.

1 2 K]
1. Vaping susceptibility —
2. Cigarette susceptibility .63** —
3. Internet vaping ad exposure .18* A1 —
4. Smartphone vaping ad exposure 14> 11 .64**
5. Peer and family vaping 45* .25** 12
6. Lifetime vaping 53 45** .00
7. Negative consequences —.28" —.16" .01
8. Positive reinforcement 46™ 27 22"
9. Negative affect reduction 50" A1 16*
10. Weight control 43 43 21

Note. N = 267. *P < .05 **P < .01.

1l

Negative C Positive

OConfirmed Non-susceptible
OE-cigarette Susceptible

-]

Weight Control

Factor Scores

sl

Negative Affect Reduction

Adolescent Nicotine Vaping Expectancy Factors

ONever Vaped Nicotine
OEver Vaped Nicotine

HH HH N -

Negative C Positive Negative Affect Reduction Weight Control

Adolescent Nicotine Vaping Expectancy Factors

Figure 1. Analyses of Variance (ANOVAs) comparing expectancy subscale
averages between e-cigarette susceptible and confirmed non-susceptible
adolescents (Panel A) and between adolescents who have ever vaped
nicotine and never vaped nicotine (Panel B). Note. Average expectancy
scores (+ standard error) rated on a scale from 0 (“Strongly Disagree”) to 9
(“Strongly Agree”). All comparisons statistically significant, P < .002. n? range
from .04 - .19.

M=5.00,8D=1.98vs M=3.02, SD=2.13, P< .001, 0% = .19,
negative affect reduction, M =3.69, SD=2.43vs M =1.63, SD =
2.17,P<.001,1% = .16, and weight control, M =2.79, D =2.03
vs M=1.48,8SD=1.71, P<.001, T]2 =.11, as well as less negative
consequences expectancies, M = 5.53, §D = 2.28 vs, M = 6.48,
8D =2.59, P =.002, n? = .04. Similar results were found with
analyses of youth who had ever vaped nicotine as compared to
those who have never vaped nicotine. Specifically, youth who
had ever vaped nicotine reported more positive expectancies,
namely, positive reinforcement, M = 5.20, SD = 2.07 vs M =
3.87, SD = 2.24, P < .001, n?> = .06, negative affect reduction,
M=456,8D=239vs M=233,8D=2236,P<.001,n>=.13,
and weight control, M =3.39, 8D =2.14vs M =1.92, SD=1.85,

4 5 6 7 8 9 10
14 —
.00 .26™* —
—.02 —.13” —.21™ —
21 21 21 .04 —
19 .26™ .34 —.08 .56™* —
19 A1 .30™* —-.10 49 .67 —

P < .001, n2 = .09, as well as less negative consequences ex-
pectancies, M = 4.95, §D = 2.24 vs M = 6.20, §D = 2.45, P <
.001, n? = .04.

Incremental validity. Hierarchical regressions revelated associ-
ations between expectancy subscales and lifetime vaping above
and beyond other significant correlates (Table 4). Age, race/
ethnicity, gender, smartphone vaping ad exposure, and peer/
family vaping explained 11% of the variance (P < .001). Negative
consequences expectancies explained an additional 3% of the
variance, P = .005. We then added positive reinforcement
expectancies, which explained a further 4% of the variance, P <
.001. We next added negative affect reduction expectancies; this
explained an additional 3% of the variance, P = .002. Finally,
weight control expectancies explained an additional 2% of the
variance, P=.011, for a total of 22% of the variance explained by
the full model.

Discussion

The current study sought to develop and assess psychometrics
for an expectancy measure for adolescent nicotine vaping.
Electronic nicotine expectancy items were developed via a focus
group and Delphi expert panel input. These items were then
administered to adolescents in the local community of a
Southeastern United States (US) metropolitan area. Adolescent
nicotine vaping was relatively common, with close to one-fifth
reporting lifetime usage, although it should be noted current
past-month use was lower than state and national averages.
Exploratory factor analyses led to a 4-factor solution: negative
consequences, positive reinforcement, weight and appetite
control, and negative affect reduction. Subscales based on the
factors were reliable according to Cronbach’s alpha measures.
The subscales significantly correlated with vaping susceptibility
and lifetime vaping. Analyses of variance (ANOVA) indicated



Tobacco Use Insights

Table 4. Hierarchical Linear Regression Predicting Lifetime Vaping With Adolescent Expectancy Subscales.

PREDICTOR B
Step 1

Age 174

Race/Ethnicity —.047

Gender —.121

Smartphone vaping ad exposure —.033

Peer and family vaping 222
Step 2

Negative consequences —.165
Step 3

Positive reinforcement .203
Step 4

Negative affect reduction 224
Step 5

Weight control 195

B SE P AR?
107

.160 .055 .004

—.092 116 427

—.238 116 .041

—.022 .039 579

.308 .084 <.001
.026

—.066 .024 .005
.037

.088 .026 <.001
.032

.087 .027 .002
.020

.096 .038 011

Note. B = standardized coefficient; B = unstandardized coefficient; Race: 0 = Hispanic or other non-white racial-ethnic group; 1 = Non-Hispanic White; Gender: 0 = Male or

other; 1 = Female.

the subscales successfully differentiated susceptible from non-
susceptible adolescents, as well as those who have ever vaped as
compared to those without any lifetime history of vaping. Fi-
nally, hierarchical linear regression revealed that the subscales
demonstrated incremental validity, predicting lifetime vaping
over and above other significant correlates of vaping.

Items differed from adult expectancy items by the use of
third-person statements, similar to items used for traditional
combustible cigarettes in the adolescent smoking conse-
quences questionnaire.33 This approach was confirmed as a
useful approach by adolescents in the focus group and Delphi
expert panel input. A similar approach was recently taken
with the Vaping Consequences Questionnaire among ado-
lescents who do not use e—cigarettes.go We found here that
items were significantly different among adolescents who
have used and have never used e-cigarettes. The expectancy
items identified were similar to cigarette smoking, but with a
heightened importance of taste. There were fewer factors in
this adolescent measure than in a previously developed young
adult measure,?’ perhaps indicating that youth have less
refined, more simplistic views of e-cigarettes. Similarly, the
Smoking Consequences Questionnaire for Adults (SCQ-A)
consists of 10 factors when administered to a sample of
experienced cigarette smokers,?® compared to only 4 factors
for the initial survey development with a younger sample of
college students.?’ Other adolescent e-cigarette expectancy
measures similarly consisted of only 3 factors, even fewer
than the 4 factors found in the present s’cudy.31’32 For ex-
ample, the Sensory E-cigarette Expectancies Scale (SEES)
consists of the factors Pleasurable Physical Sensations,
Enjoyment of Taste and Smell, and Enjoyment of Vapor
Clouds.”! The factors for the Smoking Expectancy Scale for

Adolescents (SESA) are Costs,
Affective/Weight Benefits.>?
Expectancies in the current questionnaire (ENVO-Y)

Social Benefits, and

generally correlated positively with internet and smartphone
sources of ad exposure, with the exception of negative conse-
quences expectancies. Youth e-cigarette marketing exposure is
on the rise.”" In particular, social media marketing is common.
Over 70% of adolescents use more than one social media
platform and close to one-quarter of adolescents are online
“almost constantly.”52 Although the Master Settlement
Agreement with tobacco companies in the US placed strong
regulations on traditional combustible cigarette marketing via
traditional methods, such as print or television, marketing of
other forms of tobacco, such as e-cigarettes, or by alternative
methods (internet, smartphone) are less regulated, if at all.
Tobacco brand and product promotions are common on social
media platforms,53'57 despite platform policies banning tobacco
adver'cising.sg_60 Reducing youth exposure to tobacco marketing
may reduce positive expectancies for e-cigarettes and ultimately
use.

There are some notable limitations with the current study.
We only used one focus group, thus focus group results lack
saturation or implied generalizability. However, the focus group
was designed to investigate generalizability of prior young adult
e-cigarette focus group results and adolescent smoking ex-
pectancy items. In other words, the focus group was designed
for a more limited purpose of confirming or refuting prior results
and items. An additional weakness of the study is the cross-
sectional design; therefore, causation cannot be inferred. Future
research should consider longitudinal and experimental designs
to help investigate a causal role for e-cigarette expectancies. The
study used a convenience sample of adolescents that may not be
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representative; convenience samples inherently involve selection
bias. This self-selection bias may have been altered by the
inclusion of an Amazon gift card as incentive. Rates of e-
cigarette use within the sample were relatively low, compared
with national estimates.” However, it is a strength of this study
that it included adolescents with and without a history of e-
cigarette use, as this allowed for direct comparisons between
groups. This survey was restricted to a local sample in a
Southeastern US metropolitan area. Although the sample was
relatively diverse, future research should examine the general-
izability of the findings. The measures of vaping ad exposure,
family/peer vaping, and lifetime nicotine vaping do not appear
to have undergone formal psychometric validity testing. We did
not conduct a power analysis, although our sample size meets
the threshold recommendations for factor analysis of at least 100

or 200 participants.él’62

Conclusion

Further research is needed to understand and reduce prob-
lematic youth usage. At the same time, it is important that work
to reduce youth usage does not inadvertently encourage tra-
ditional combustible cigarette smoking. Precise measurement of
expectancies may help meet this goal. The long-term health
consequences of ENDS use at individual and population levels
are intensely debated.®>%* Although more research is needed to
understand long-term effects of vaping independent of com-
bustible use, we can recognize the prevention of initiation of e-
cigarette and other tobacco use by adolescents as an important
goal to minimize any long-term consequences. The proper
application of expectancy theory and other psychological
principles can help achieve this objective. The expectancy
measure developed here is one of several tools that can help in
these efforts.
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