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Abstract

Introduction: Given the recent dramatic increase among adolescents in the use of electronic
nicotine delivery systems (ENDS) or electronic cigarettes (e-cigarettes), there is a growing need to
identify outcome expectancies that influence the initiation or continued use of e-cigarettes. While
a self-report measure exists for assessing adolescent outcome expectancies for cigarette use, there
is currently not one available for e-cigarette use. Validation and use of such a measure would
provide insight into the growing popularity of e-cigarettes.

Methods: The sample consisted of 264 (50.76% female, 86.36% White, 84.47% Hispanic/
Latinx) freshmen and sophomores from South Florida high schools who were identified as

at-risk for e-cigarette use. The current study adapted the Adolescent Smoking Consequences
Questionnaire (ASCQ) to derive the Adolescent E-Cigarette Consequences Questionnaire (AECQ)
to characterize e-cigarette outcome expectancies. A confirmatory factor analysis was estimated to
test the underlying factor structure.

Results: The confirmatory factor analysis provided support for a seven-factor structure (negative
affect reduction, taste/sensorimotor manipulation, social facilitation, weight control, negative
physical feelings, boredom reduction, and negative social impression) after removing two items
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with low factor loadings from the social facilitation subscale. After removing these items, factor
loadings ranged from 0.46 to 0.86.

Conclusion: The current study provides preliminary evidence to suggest that the Adolescent E-
Cigarette Consequences Questionnaire is a psychometrically sound measure. Future work should
continue to test this measure among diverse samples of adolescents (e.g., non-Latinx samples)
with varying levels of use.
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1. INTRODUCTION

The use of electronic nicotine delivery systems (ENDS) or electronic cigarettes (e-cigarettes)
has increased among youth (Miech et al., 2020). Among middle and high school students,
e-cigarette use increased 900% from 2011 to 2015 (Office of the Surgeon General, 2016).
Monitoring the Future indicates that 16% of 8t graders, 31% of 10t graders, and 35% of
12t graders endorsed past year use (Miech et al., 2019). This has led the Surgeon General

to declare youth e-cigarette use as an epidemic (U.S. Department of Health and Human
Services, 2018). A greater understanding of factors influencing adolescent e-cigarette use is
critical.

Prior work indicates that outcome expectancies impact cigarette use intentions, initiation,
and escalation (Guller et al., 2015; Miller et al., 2017). Outcome expectancies are anticipated
positive or negative consequences that result from engaging in a behavior (Reesor et al.,
2017). Positive outcome expectancies (e.g., negative affect reduction, Heinz et al., 2010)
have stronger associations with cigarette use initiation and escalation compared to negative
outcome expectancies (e.g., poor health consequences; Chassin et al., 1984). Moreover,
adolescents who smoke or intend to smoke cigarettes are more likely to endorse positive
outcome expectancies (Lewis-Esquerre et al., 2005). Accordingly, understanding adolescent
e-cigarette outcome expectancies could provide insight into the growing popularity of
ENDS.

Prior work has focused on e-cigarette outcome expectancies among individuals that
regularly use e-cigarettes and adults (e.g., Pifieiro et al., 2016; Pokhrel et al., 2014). To
our knowledge, only one study examines a measure for both young adults and adolescents
(Barker et al., 2019). Yet, this measure was derived primarily from quantitative studies
based on adult cigarette and e-cigarette users (e.g., Harrell et al., 2015; Hendricks et al.,
2015). Accounting for developmental stage is important as many risk factors are often
age specific. For example, adolescents are more susceptible to peers, while young adults
are at increased risk for substance use when entering college (Jackson and Sartor, 2014).
Prior work also indicates that the appeal of e-cigarettes differs across age. Adolescents
are strongly attracted to the flavors and social desirability of e-cigarettes, while adults

are attracted to the accessibility and perceived safety of the products (Fadus et al., 2019;
Kong et al., 2019). As such, examining a measure of outcome expectancies specifically for
adolescents is warranted. The current study examines the psychometric properties of the
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Adolescent E-Cigarette Consequences Questionnaire (AECQ), which was adapted from the
Adolescent Smoking Consequences Questionnaire (ASCQ; Lewis-Esquerre et al., 2005).
The ASCQ has seven subscales derived from an adolescent sample of cigarette users

and non-users (Lewis-Esquerre et al., 2005). Using confirmatory factor analysis (CFA),

we hypothesized that the AECQ would also be represented by a seven-factor structure.
Convergent and discriminant validity with external constructs were also examined.

2. METHODS

2.1 Participants

Participants (AV=264) completed wave one of a three-year longitudinal study investigating
e-cigarette initiation among adolescents at-risk for future use. Participants had to: (a) be
a freshman or sophomore at a South Florida public high school, (b) have no diagnosis

of a learning disability, intellectual disability, or physical disability making it difficult

to complete questionnaires, (c) have no diagnosis of a neurological disease or disorder
characterized by psychotic or paranoid symptoms (e.g., schizophrenia), as well as severe
forms of bipolar disorder, (d) be able to speak and understand English, and meet at least
one of the following criteria: (€) exceed the cutoff score on the impulsivity (> 10) and/or
sensation seeking (> 14) subscale on the Substance Use Risk Profile Screen (Castellanos-
Ryan et al., 2013; Woicik et al., 2009), (f) endorse that a friend or sibling has tried a
substance, or (g) endorse intentions to use cigarettes and/or e-cigarettes within five years.
Participants (Mage = 14.90, SD = 0.68; 50.76% female) were mostly White (86.36%),
and Hispanic/Latinx (84.47%). Approximately one third of participants (33.33%) reported
lifetime e-cigarette use.

2.2 Procedure

Students provided contact information for their caregiver during recruitment events taking
place within high schools, who was then contacted regarding the study. Eligibility screens
were completed by phone. Study staff obtained informed consent from caregivers and assent
from adolescents. All questionnaires were completed on tablets provided by study staff and
administered through REDCap (Harris et al., 2019) at a university research laboratory.
Adolescents and caregivers were compensated for their participation. The Institutional
Review Board approved study procedures.

2.3 Measures

2.3.1 Adolescent E-Cigarette Consequences Questionnaire (AECQ).—Thirty
items assessing e-cigarette outcome expectancies were adapted from the ASCQ (Lewis-
Esquerre et al., 2005) by replacing the words “cigarettes” with “e-cigarettes/ENDS.”
Adolescents rated the likelihood (1 = “never’ to 5 = “always”) that each consequence would
occur as a result of using e-cigarettes/ENDS (e.g., “when a person is upset, an e-cigarette/
ENDS helps him or her deal with it’). Participants who had never used e-cigarettes were
asked to take their best guess.
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2.3.2 Substance use.—Items assessing lifetime e-cigarette use were adapted from the
Population Assessment of Tobacco and Health (U.S. Department of Health and Human
Services, 2016).

2.3.3 Demographic information.—Age, grade, biological sex, race, and ethnicity were
assessed.

2.3.4 Measures to Assess Convergent Validity.—The Electronic Cigarette
Attitudes Survey (ECAS; Diez et al., 2019) assesses e-cigarette attitudes among youth.
Adolescents rated their agreement (1 = “strongly disagree” to 5 = “strongly agree”) with
statements regarding e-cigarette/ENDS products (e.g., “smoking e-cigarettes/ENDS is cool
and might make me more popular’). If a participant never used an e-cigarette, they were
asked to guess. Adolescents also rated (1 = “strongly disagree” to 5 = “strongly agree”) a list
of 13 reasons why they do/would use ENDS (e.q., “ENDS are affordable’; U.S. Department
of Health and Human Services, 2016).

2.3.5 Measures to Assess Discriminant Validity.—Subscales from the Collective
Efficacy Neighborhood Survey (Uchida et al., 2013) completed by caregivers were used

to assess discriminant validity. Neighborhood problems (e.qg., “poor trash pickup by the
city”) and perceptions of incivilities (e.g., “vacant or abandoned lots”) subscales rated

on a four-point Likert scale, and the willingness to intervene subscale (e.g., “/f some
children were spray-painting graffiti on a local-building”) rated on a five-point Likert scale
were examined. Youth-report of their agreement on a single statement *smoking regular
(combustible) cigarettes is outdated and lame,” from the ECAS (Diez et al., 2019) was also
used.

2.4 Data Analysis

Descriptive statistics were conducted using SPSS Statistics version 22.0 (IBM Corp.,
Released 2013). A CFA using Mplus 8.1 (Muthén and Muthén, 2017) was estimated. The
factors included: negative affect reduction (8 items), taste/sensorimotor manipulation (2
items), social facilitation (8 items), weight control (5 items), negative physical feelings (3
items), boredom reduction (2 items), and negative social impression (2 items). Covariances
were included and freely estimated among all factors. The following indices were used
to assess model fit based on recommended cutoffs (Hu and Bentler, 1999): x 2 test, the
Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), the standardized root mean
square residual (SRMR), and the root mean square error of approximation (RMSEA).
Modification indices (> 10) were requested to determine whether model re-specification
could improve model fit. An iterative process was used to determine whether removing
items with low factor loadings (i.e., < 0.40; Costello and Osborne, 2005) significantly
improved model fit using a 2 difference test.

3. RESULTS

All study variables were normally distributed (skewness and kurtosis < |2]). Each
AECQ item had a correlation of > 0.30 with at least one other item, consistent with
recommendations (Tabachnick and Fidell, 2007). Outcome expectancies reported with the
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greatest likelihood included: “smoking e-cigarettes/ENDS will make a person cough’, and
“smoking e-cigarettes/ENDS makes a person less attractive’ (see Table 1 for descriptives
and factor loadings).

Results revealed moderate support for the seven-factor model. All standardized loadings
were significant (p< 0.001). Yet, two items (15 and 30) had low factor loadings (i.e., <
0.40). Moreover, only two indices indicated good model fit (SRMR = 0.07; RMSEA = 0.07).
The CFI1 (0.87) and TLI (0.85) approached the threshold value of 0.90. The XZ model fit
index did not meet the threshold value (X2 (384) = 822.0, p<0.001). Thus, items with

low factor loadings were removed (see Table 2). Removing item 30 resulted in a significant
improvement in model fit, as did removing item 15. While two of the model fit indices
remained slightly below threshold, this is expected given challenges fitting a model with >
20 items (Bentler and Chou, 1987). Factor loadings were also examined across users and
non-users. All factor loadings were significant. Yet, given that the sample size for users was
smaller than the estimated number of parameters, caution is warranted when interpreting
these findings.

Next, convergent and discriminant validity were examined. There were significant positive
correlations between the taste/sensorimotor manipulation factor and items on the ECAS
(Diez et al., 2019) relating to the taste and smell of ENDS: 1) “the fruit and candly flavors
available with e-cigarettes/ENDS is particularly appealing to kids my age” (r=10.23, p<
0.01) and 2) “e-cigarettes/ENDS are more appealing because they are odorless or smell good
compared to reqular (combustible) cigarettes’ (r=0.44, p< 0.001). One item reflecting
social benefits (“smoking e-cigarettes/ENDS is cool and might make me more popular’) was
positively correlated with the social facilitation factor (r=0.53, p < 0.001) and negatively
correlated with the negative social impression factor (r=-0.26, p< 0.001). The negative
physical feeling factor was negatively correlated with an item describing reasons for use
(U.S. Department of Health and Human Services, 2016): “... because they might be less
harmful to me than cigarettes” (r=—0.25, p< 0.001). Regarding discriminant validity, the
neighborhood subscales and the ECAS item reflecting cigarette smoking norms were not
significantly correlated with the AECQ factors.

4. CONCLUSION

This study sought to validate a novel adolescent e-cigarette outcome expectancies measure.
Identifying outcome expectancies may increase our understanding as to why adolescents
initiate or continue using e-cigarettes. A seven-factor model was supported. Additionally,
the factor loadings on the AECQ were comparable to those on the ASCQ (0.38 — 0.93).
Namely, adolescents at-risk for e-cigarette use may expect that using e-cigarettes will:
reduce negative affect or emotions, allow for taste/sensorimotor customizability, promote
social facilitation, assist with controlling one’s weight, produce negative physical feelings,
reduce feelings of boredom, and result in a negative social impression. Understanding
adolescent outcome expectancies can help inform e-cigarette prevention and policies. The
items with low factor loadings on the social facilitation factor were related to social status.
The remaining items loading on this factor reflect perceptions that using e-cigarettes will
make time spent with peers more enjoyable. While highly endorsed, the items with low
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factor loadings were removed from the social facilitation subscale. This suggests that there
may be an additional construct, related to social status or popularity, that impacts adolescent
expectancies.

The current study has several limitations. First, given that this is the first wave of a
prospective study investigating factors leading to the initiation of e-cigarettes, a majority of
the sample, consisting only of freshmen and sophomores, did not use e-cigarettes. This may
explain why outcome expectancy ratings were slightly more negative, as hon-users endorse
fewer positive consequences of use (Colder et al., 2017). Future work should assess whether
outcome expectancies differ across various rates of use. Items reflecting negative affect
reduction, weight control, and boredom reduction were not assessed on other measures;
therefore, convergent validity for these factors was not tested. Also, items for the AECQ
were rephrased directly from the ASCQ (Lewis-Esquerre et al., 2005) to reflect e-cigarettes/
ENDS. Thus, expectancies specific to e-cigarettes/ENDS were possibly omitted. Lastly,

the sample was comprised mostly of Hispanic/Latinx adolescents. Future work should test
the validity of this measure with more diverse samples. Despite these limitations, findings
provide preliminary support for the AECQ as a valid measure of adolescent e-cigarette
outcome expectancies.
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Highlights

. A measure to assess outcome expectancies of adolescent e-cigarette use is
needed.

. The Adolescent E-Cigarette Consequences Questionnaire (AECQ) was
developed.

. Psychometric properties of the AECQ Questionnaire were examined.

. A seven-factor model was supported.

. Future work should test the validity of the AECQ with more diverse samples.
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