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Abstract

Background: Although studies have investigated the association between sexual violence
(SV) victimization and substance use, few studies have examined the association between

SV victimization and electronic vaping product (EVP) use among adolescents in the United
States. The objective of this study was to examine the cross-sectional association between SV
victimization and EVP use among adolescents.

Methods: Data were pooled from the 2017 and 2019 Youth Risk Behavior Survey. An analytic
sample of 28,135 adolescents (51.2% female) was analyzed using binary logistic regression.
The outcome variable investigated was EVP use, and the main explanatory variable was SV
victimization.

Results: Of the 28,135 adolescents, the prevalence of past 30-day EVP use and SV victimization
was 22.7% and 10.8%, respectively. Controlling for other factors, adolescents who experienced SV
had 1.52 times higher odds of being EVP users when compared to their counterparts who did not
experience SV (AOR = 1.52, p<.001, 95% CI = 1.27-1.82). Other factors associated with EVP
use included cyberbullying victimization, symptoms of depression, and current use of cigarettes,
alcohol, and marijuana.

Conclusions: Experiencing SV was associated with EVP use. Future studies that employ
longitudinal designs may offer more insight into the mechanisms underlying the association
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between SV victimization and EVP use. In addition, school-based interventions that focus on
sexual violence prevention and reducing substance use among adolescents are warranted.
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Sexual violence victimization; electronic vaping products; substance use; adolescents

1. Introduction

Sexual violence (SV) victimization remains a significant public health issue in the United
States (U.S.), affecting millions of individuals (Basile, Clayton, Rostad, et al., 2020; Black
et al., 2014; Ybarra & Mitchell, 2013). Available data suggest that about one in five women
and about one in twenty men will experience SV at some point in their life (Smith et al.,
2018). Data from the 2019 national Youth Risk Behavior Survey (YRBS) also showed that
one in ten adolescents (16.6% of females and 5.2% of males) experienced SV victimization
in the past year (Basile, Clayton, DeGue, et al., 2020).

The extant literature has found that individuals who experience SV are at increased risk

of experiencing mental health problems later in life even after adjusting for demographic
and mental health factors (Casanovas et al., 2022; Clarke et al., 2021; Davis et al., 2022;
Meadows et al., 2022; Oshodi et al., 2020; Stewart et al., 2015; Verelst et al., 2014; Zeglin et
al., 2020). For example, Maniglio (2010, 2013) conducted systematic reviews and found that
adolescents who experienced SV were at significant risk of feeling anxious or depressed,
irrespective of the victimization severity. Another body of research suggests that adolescents
who experience SV are at elevated risk of misusing substances (Nelon et al., 2019; Ngo et
al., 2018). Most of these studies have found a strong association between SV victimization
and alcohol use (Anne Lown et al., 2011), combustible cigarette smoking (Charak et al.,
2015; Huffhines et al., 2014; Lin et al., 2011), cannabis use (Hébert et al., 2021; Sartor et
al., 2013), and illicit drug use (Hébert et al., 2019). However, one area of research that has
received relatively little empirical attention is the association between SV victimization and
the use of electronic vaping products (EVPs).

EVPs are electronic devices that are normally shaped in the form of a cigarette or cigar and
contain a nicotine-based fluid that is vaporized and inhaled. EVPs usually come in different
flavors (e.g., fruit, mint, or chocolate) and contain nicotine, a component to produce the
aerosol (Centers for Disease Control and Prevention (CDC), 2022). EVPs usually include
e-cigarettes, e-cigars, e-hookahs, and vape pens. E-cigarettes are battery-powered devices
that offer doses of nicotine and other additives to the user in an aerosol (Cobb et al., 2010).
EVP use among adolescents in the U.S. has been identified as a growing public health
problem, since such devices may promote increased use of nicotine and other non-disclosed,
and often unregulated substances (Miech et al., 2016, 2019). Whereas combustible cigarette
smoking among adolescents in the U.S. has declined over the past two decades (Meza et
al., 2020), EVP use has increased over the same period, although not in a linear fashion
(Chen-Sankey et al., 2019; Collins et al., 2019; Cullen et al., 2019; Miech et al., 20186,
2019; Park et al., 2019; Struik et al., 2020; Tsai et al., 2018). This increase in EVP use has
led the U.S. Surgeon General and the Food and Drug Administration (FDA) Commissioner
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to declare EVP use among adolescents a national epidemic (US Department of Health &
Human Services, 2018; US FDA, 2018).

Whereas some adults may use EVPs in an attempt to quit combustible cigarette smoking
(Caraballo et al., 2017), the concern with EVP use among adolescents is unique to their age
group. EVPs are addictive (Gorukanti et al., 2017; Wagoner et al., 2021), and given that the
adolescent brain is still under development (Dahl, 2004), EVP use among adolescents could
potentially influence other substance use behaviors. For instance, research indicates that the
prefrontal cortex part of the brain which is responsible for the adjustment of behavioral
strategies (Peters et al., 2008), is not fully developed until early adulthood (Dahl, 2004;
Siegel, 2012). As a result, adolescents exhibit less impulse control than adults (Arnett,

1995; Dahl, 2004), increasing their susceptibility to substance use (Baiden et al., 2021;
Meeus et al., 2021). Moreover, EVPs have been found to contain harmful chemicals (Heide
et al., 2021; Pepper et al., 2017; Schier et al., 2019; Wagener et al., 2012), meaning the
vaporization process can be harmful regardless of the type of substance being vaped. For
instance, Mills et al. (2022) recently found that EVP use and combustible cigarettes produce
the same risk for vascular disease. EVP use has also been found to have short- and long-term
adverse health effects on individuals, including injury to the pulmonary and respiratory
system (Lappas et al., 2018; Lozier et al., 2019; Vardavas et al., 2012) and damage to the
bronchial epithelial cells (Pinkston et al., 2020).

Prevalence estimates of EVP use among adolescents in the U.S. vary between 12% and 28%
(Cullen et al., 2019; Miech et al., 2016, 2019). Gentzke et al. (2022) examined data from
the 2021 National Youth and Tobacco Survey and found that 34% of adolescent high school
students reported ever using a tobacco product (i.e., electronic cigarettes, cigarettes, cigars,
smokeless tobacco, hookahs, pipe tobacco, heated tobacco products, nicotine pouches, and
bidis), with electronic cigarettes being the most commonly used tobacco product, cited by
11.3% of adolescents. Moreover, available research suggests sex differences in EVP use
(Wong & Fan, 2018; Yimsaard et al., 2021). For instance, some scholars have found that
whereas males are more likely to use EVPs to help cut down on smoking, females are more
likely to use EVPs to deal with stress (Pifieiro et al., 2016). In addition, EVP use is known
to co-occur with other substances (Miech et al., 2016; Osibogun et al., 2018; Richter et

al., 2017; Villanti et al., 2017). Some reasons cited for the increasing prevalence of EVP
use among adolescents in the U.S. include the perception that EVPs are less harmful than
combustible cigarettes (Park et al., 2019; Tsai et al., 2018), different flavors (Tsai et al.,
2018), and desire for social experimentation and entertainment purposes (Chen-Sankey et
al., 2019; Patrick et al., 2016). The rise in EVP use among adolescents has been commonly
attributed in part to one of the first popular pod style devices, JUUL devices (CDC, 2022;
Huang et al., 2019). JUUL remains a leading e-cigarette brand in the U.S., representing
more than 70% of the e-cigarette market share (LaVito, 2018). However, the landscape of
EVP devices is everchanging, with devices like disposable vapes (e.g., small devices that
are recharged and prefilled with e-liquid) becoming increasingly popular among adolescents
(Ali et al., 2020). Regardless of EVP type, however, these devices remain attractive to
adolescents partly because they come in different flavors, including fruit, mint, menthol,
candy, and dessert flavors (Hammond et al., 2022). The use of fruit and other exotic flavors

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 4

has been found to be associated with long-term use of EVP among adolescents (Gravely et
al., 2020; Leventhal et al., 2019).

This study is guided by the self-medication theory (SMT; Khantzian, 1997). SMT posits
that substance use may be part of an individual’s response to emotional or psychological
distress, or an individual’s decision to use a particular substance is based on the substance’s
effect on the subjective affect regulation mechanism (Khantzian, 1997). Applying SMT to
the present study, EVP use may be viewed as a response to the emotional or psychological
distress arising out of the experience of SV. This line of reasoning is supported by past
research, which suggests that adolescents who have been victimized are at increased risk
of experiencing emotional distress, feelings of loneliness, sadness, and hopelessness (Idsoe
etal., 2012; Lardier Jr et al., 2016; Reed et al., 2015; Sulkowski & Simmons, 2018), all

of which have been found to be associated with substance use (Baiden & Tadeo, 2019;
Ingram et al., 2020). Various studies have found SMT as a viable theoretical perspective

in understanding substance use behaviors among adolescents with a history of child abuse
and neglect (Gomez et al., 2015; Vilhena-Churchill & Goldstein, 2014) or who experienced
school bullying and cyberbullying (Maniglio, 2015, 2017; Tharp-Taylor et al., 2009).

1.1. Current study

Although studies have examined the association between SV victimization and substance
use behaviors among adolescents (Anne Lown et al., 2011; Charak et al., 2015; Hébert et
al., 2019, 2021; Huffhines et al., 2014; Lin et al., 2011; Nelon et al., 2019; Ngo et al.,
2018; Sartor et al., 2013), there is a dearth of studies examining the association between
SV victimization and EVP use among adolescents. Given the long-term adverse effects of
SV victimization on substance use, and the increasing rates of EVP use among adolescents,
examining the association between SV victimization and EVP use would allow for early
identification of adolescents with a history of SV victimization who might be at risk of
using EVPs. Thus, drawing on a large nationally representative sample of adolescents
from the U.S., the objective of this cross-sectional study was to investigate the association
between SV victimization and EVP use among adolescents. We hypothesized that there
would be an association between SV victimization and EVP use. Given the co-occurrence
of EVP use with other substances (Miech et al., 2016; Osibogun et al., 2018; Richter et al.,
2017; Villanti et al., 2017), we also hypothesized that cigarette smoking, alcohol use, and
marijuana use would be associated with EVP use.

2. Methods

2.1.

Data source and participants

Data for this study came from the 2017 and 2019 YRBS. The YRBS is a cross-sectional
national study conducted biennially by the CDC to understand health-risk behaviors among
students in grades 9-12 from public and private schools in the U.S. Detailed information
about the YRBS, including the objectives, methodology, and sampling procedure, has been
described elsewhere (Brener et al., 2013; Kann et al., 2018; Underwood et al., 2020) and

in other publications by the authors (Baiden, Tadeo, Graaf, et al., 2019; Baiden, Graaf, et
al., 2019; Baiden et al., 2023; Baiden et al., 2022; Mukherjee et al., 2022; Ziminski et
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al., 2022). In brief, the YRBS utilized a three-stage cluster sample design to recruit 9th

to 12th graders from public and private schools to complete self-administered surveys. A
nationally representative sample of schools and a random sample of classes within those
schools were selected to participate in the 2017 and 2019 YRBS. First, schools were
selected systematically with probability proportional to enroliment in grades 9 through 12
using a random start from primary sampling units (PSUs), made up of entire counties,
groups of smaller adjacent counties, or parts of larger counties. PSUs were categorized
into different strata based on their metropolitan statistical area status (e.g., urban or rural)
and the percentages of non-Hispanic Black (Black) and Hispanic students in each PSU.
For the second-stage sampling, secondary sampling units were sampled with probability
proportional to school enrollment size. The third and final stage of sampling comprised of
a random sampling of one or two classrooms in each of grades 9 through 12 from either

a required subject (e.g., English or social studies) or a required period (e.g., homeroom or
second period). All students in sampled classes were eligible to participate. Schools, classes,
and students who refused to participate were not replaced in the sampling design. The
YRBS has been used in several studies, and the measures have been found to have strong
psychometric properties (Baiden & Tadeo, 2019; Brener et al., 2013; Mantey et al., 2021;
Pontes et al., 2021; Poteat et al., 2020). The study protocol for conducting the YRBS was
approved by the CDC’s Institutional Review Board (IRB), and the publicly available data
has been de-identified (Brener et al., 2013). We followed Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines in the conduct of this study
(Von Elm et al., 2007).

2.2. Sample

Data from the 2017 and 2019 national YRBS were combined to examine the association
between SV victimization and EVP use. The sample used in this study has been described
elsewhere (removed for review purposes). The initial sample size for the 2017 and 2019
national YRBS was 14,765 and 13,677, respectively, and the combined sample was 28,442
adolescents. Several studies have combined the national YRBS to obtain larger sample
sizes and increase coverage across years (see, for example, Jackman et al., 2020; Kreski
etal., 2022; Mantey et al., 2021; Pontes et al., 2021; Poteat et al., 2020). The analytic
sample included adolescents aged 13 to 18 years (7= 28,135). Missing data were handled
using Multiple Imputation Chained Equations (MICE). The majority of respondents were
female (51.2%). About 85% of the adolescents self-identified as straight/heterosexual, 2.7%
as leshian/gay, 8.4% as bisexual, and 4.3% indicated they were unsure about their sexual
identity. About half (46.8%) of the respondents self-identified as non-Hispanic White,
17.5% as non-Hispanic Black, 24.1% as Hispanic, and 11.6% as other.

2.3. Variables

2.3.1. Outcome variable—The outcome variable examined in this study was current
EVP use and was measured as a binary variable. Adolescents were asked, “During the past
30 days, on how many days did you use an electronic vapor product?” with response options
ranging from O days to all 30 days. In 2017, the questions on EVP use were preceded by

the statement, “the next three questions ask about electronic vapor products, such as blu,
NJOY, Vuse, MarkTen, Logic, Vapin Plus, eGo, and Halo. Electronic vapor products include
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e-cigarettes, e-cigars, e-pipes, vape pipes, vaping pens, e-hookahs, and hookah pens.” In
2019, the questions on EVP use were preceded by the statement, “the next three questions
ask about electronic vapor products, such as JUUL, Vuse, MarkTen, and blu. Electronic
vapor products include e-cigarettes, vapes, vape pens, e-cigars, e-hookahs, hookah pens,
and mods.” For the purposes of this study, adolescents who reported EVP use at least once
during the past 30 days were coded as 1 (users), whereas those who reported no EVP use
during the past 30 days were coded as 0 (nonusers).

2.3.2. Explanatory variable—The main explanatory variable examined in this study
was SV victimization, and it was measured based on response to the question, “During the
past 12 months, how many times did anyone force you to do sexual things that you did not
want to do?” (Count such things as kissing, touching, or being physically forced to have
sexual intercourse) with response options ranging from zero times to six or more times.
Adolescents who experienced SV at least once during the past 12 months were recoded as 1
(yes) whereas adolescents who did not experience SV during the past 12 months were coded
as 0 (no).

2.3.3. Demographic and covariates—Demaographic variables included survey year,
age, sex, sexual identity, and race/ethnicity. Covariates examined included bullying
victimization, symptoms of depression, cigarette smoking, current use of alcohol, and
current use of marijuana. Bullying was measured based on two questions. The YRBS
defined the term bullying to mean, “Bullying is when one or more students tease, threaten,
spread rumors about, hit, shove, or hurt another student over and over again. It is not
bullying when two students of about the same strength or power argue or fight or tease each
other in a friendly way.” School bullying victimization was measured based on response to
the question, “During the past 12 months, have you ever been bullied on school property?”
Cyberbullying victimization was measured based on response to the question, “During the
past 12 months, have you ever been electronically bullied? (Count being bullied through
texting, Instagram, Facebook, or other social media).” In both instances, adolescents who
answered “yes” were coded as 1, and those who answered “no” were coded as 0.

Symptoms of depression were measured based on response to the question, “During the past
12 months, did you ever feel so sad or hopeless almost every day for two weeks or more

in a row that you stopped doing some usual activities?” Adolescents who answered “yes”
were coded as 1, whereas those who answered “no” were coded as 0. Also, adolescents who
endorsed using cigarettes, alcohol, and marijuana during the past 30 days were coded as 1
(users). Adolescents who indicated no past 30-day use were coded as 0 (non-users).

2.4, Statistical analysis

First, missing data analyses were conducted to assess whether respondents with observed
data on one variable were significantly different from respondents with missing data on
another variable. The percent of missing data ranged from less than 1% to 14%, with sexual
identity, cigarette smoking, alcohol use, and SV victimization having the highest proportion
of missing data. We found that data were missing completely at random (MCAR), that

is, the probability of missingness on one variable is not dependent on any observed data
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(van Ginkel et al., 2020). Given that data were MCAR, Multiple Imputation using Chained
Equations (MICE) was chosen as the most appropriate technique to impute complete data
(Van Buuren, 2018). Multiple imputation is a simulation-based approach for analyzing
missing data that replaces missing values with multiple sets of simulated values to complete
the dataset and adjust for missing data uncertainty (Rubin, 1996). We followed the four
steps recommended by Azur et al. (2011) in imputing missing data. Given the amount of
missing data present in the current study, we followed the recommendation of Graham et al.
(2007) and generated 20 imputed datasets. This number is generally considered sufficient to
improve the model’s statistical power (Azur et al., 2011; Graham et al., 2007). The authors
have used a similar approach in handling missing data (Baiden, Tadeo, Peters, 2019; Baiden,
Tadeo, Tonui, et al., 2020; Baiden, Findley, Onyeaka, 2022; Baiden, LaBrenz, et al., 2020;
Baiden, Tadeo, Graaf, et al., 2019; Baiden, Szlyk, et al., 2022).

Second, descriptive, bivariate, and multivariable analytic techniques were employed to
analyze the data. The general distribution of all the variables included in the analysis

was examined using percentages. We checked for multicollinearity by running a series of
bivariate associations among the explanatory variables. We found a moderate association
between school bullying and cyberbullying and a moderate association among the substance
use variables. However, none of the associations rise to the level to pose a problem of
multicollinearity. The main analysis involves using binary logistic regression to examine
the association between SV victimization and EVP use while controlling for the effects

of demographic factors and other covariates. Unadjusted and adjusted logistic regression
models were fitted. In the unadjusted models, we examined the bivariate association
between the study variables and EVP use. In the fully adjusted model, we examined the
association between SV victimization and EVP use while simultaneously controlling for the
effects of demographic factors, bullying, symptoms of depression, and current substance
use. Unadjusted and adjusted odds ratios (AORs) are reported with their 95% Confidence
Intervals (C.1.). Variables were considered statistically significant if the p-value was less
than .05. Stata’s “svyset” command was used to account for the weighting and complexity
of the sampling design employed by the YRBS. All analyses were performed using Stata
version 15.

3. Results

3.1. Sample characteristics

Table 1 shows the general distribution of the study variables. Of the 28,135 adolescents,
22.7% used EVPs at least once within 30 days preceding the survey date. A little over one
in ten adolescents (10.8%) were victims of SV. About one in three adolescents (34.2%)
reported feeling sad or hopeless almost every day for two weeks or more in a row, 19.1%
were victims of school bullying, and 15.1% were victims of cyberbullying. About 7%

of adolescents reported smoking cigarettes, 29.5% reported drinking alcohol, and 21.2%
reported using marijuana during the past 30 days.
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3.2. Distribution of cigarette smoking and use of EVP by survey year

Table 2 shows the proportion of adolescents who smoked cigarettes or used EVPs in 2017
and 2019. We found a decrease in the proportion of adolescents who smoked cigarettes

from 2017 to 2019. In 2017, 8.9% of adolescents smoked cigarettes during the past 30 days
compared to 6.1% of adolescents in 2019 (OR = 0.65, p=.002, 95% C.I. = 0.50-0.86).
However, we found that the rate of EVP use increased from 2017 to 2019. In 2017, 13.9% of
adolescents used EVPs during the past 30 days compared to 32.9% of adolescents who used
EVPs during the past 30 days. The odds of EVP use in 2019 were more than threefold when
compared to 2017 (OR = 3.03, p < .001, 95% C.I. = 2.54-3.62).

3.3. Logistic regression examining the association between SV victimization and EVP

use

Table 3 shows the unadjusted and adjusted binary logistic regression results examining the
association between SV victimization and EVP use. In the unadjusted model, only sex of
respondents failed to reach statistical significance. In the unadjusted model, adolescents who
experienced SV had almost threefold higher odds of EVP use when compared to adolescents
who did not experience SV (OR=2.91, p<.001, 95% CI = 2.58-3.27). This significant
effect persisted after adjusting for demographic and other covariates. In the adjusted model,
adolescents who experienced SV had 1.52 times higher odds of EVP use when compared to
their counterparts who did not experience SV (AOR = 1.52, p< .001, 95% CI = 1.27-1.82).

Controlling for the effects of other factors, EVP use was more than sixfold higher in 2019
when compared to 2017 (AOR=6.77, p<.001, 95% CI = 5.53-8.28). Each additional
increase in age increased the odds of EVP use by 5% (AOR = 1.05, p=.036, 95% CI =
1.01-1.09). Adolescent females had 26% lower odds of EVP use when compared to their
male counterparts (AOR = 0.74, p< .001, 95% CI = 0.64-0.85). Compared to adolescents
who self-identified as straight/heterosexual, the odds of EVP use were significantly lower
among adolescents who self-identified as lesbian/gay (AOR = 0.63, p=.023, 95% CI =
0.43-0.94), bisexual (AOR = 0.66, p=.001, 95% CI = 0.52-0.84), or not sure about their
sexual identity (AOR = 0.58, p=.002, 95% CI = 0.42-0.80). Compared to adolescents
who self-identified as non-Hispanic Black, the odds of EVP use were 2.14 times higher for
adolescents who self-identified as non-Hispanic White (A0OR = 2.14, p< .001, 95% CI =
1.69-2.70) and 1.45 times higher for adolescents who self-identified as Hispanic (AOR =
1.45, p<.001, 95% CI = 1.13-1.86). Adolescents who experienced cyberbullying had 1.45
times higher odds of EVP use when compared to their counterparts who did not experience
cyberbullying (AOR = 1.45, p<.001, 95% CI = 1.25-1.69). The association between
school bullying victimization and EVP use was not statistically significant. Adolescents with
symptoms of depression had 1.28 times higher odds of EVP use when compared to their
counterparts with no symptoms of depression (AOR = 1.28, p< .001, 95% CI = 1.13-1.45).
Additionally, adolescents were more likely to use EVPs if they endorsed current cigarette
smoking (AOR = 6.10, p<.001, 95% CI = 4.64-8.02), current alcohol drinking (AOR =
6.39, p<.001, 95% CI = 5.64-7.24), or current marijuana use (AOR = 5.61, p<.001, 95%
Cl = 4.71-6.69).
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4. Discussion

This study examined the association between SV victimization and EVP use among a
nationally representative sample of U.S. adolescents. We found that 22.7% of adolescents
used EVPs (13.9% in 2017 and 32.9% in 2019), and 10.8% were victims of SV. The
proportion of adolescents who endorsed current EVP use is consistent with some past
research (Cullen et al., 2019). Consistent with past research (Hébert et al., 2021), we found
that about one in ten adolescents were victims of SV. A systematic review and meta-analysis
of published studies found that between 8% to 31% of adolescent females and 3% to 17%
of adolescent males experienced SV by age 18 (Barth et al., 2013). It is important to

note that the prevalence of SV victimization reported in this study may be confounded by
underreporting due partly to the social stigma that comes with disclosing SV victimization,
particularly among adolescent males (Baiden et al., 2017).

Overall, the prevalence of reported EVP use among U.S. adolescents increased from 12% in
2017 to 31.5% in 2019, and the odds of EVP use were three-fold higher among adolescents
in 2019 compared to 2017. This large and dramatic uptake of EVP use among adolescents
mirrors similar observations reported in Canada (Cole et al., 2021; Hammond et al., 2019).
Although the exact reasons for the increasing EVP use are unknown, we propose several
possibilities that may partly explain our findings. First, evidence suggests that aggressive
and targeted marketing of adolescents through social media may play a role in the uptake

of EVP use among adolescents (Laestadius et al., 2019). Another potential reason is that the
2019 YRBS data marked the first time JUUL was included in the definition of EVP use.
Since its introduction to the market in 2015, JUUL has remained the leading EVP brand in
the U.S. (Huang et al., 2019; Tan et al., 2020). Also, emerging data indicate that EVP sales
with higher nicotine concentrations and delivery are increasing (Romberg et al., 2019). It is
possible that such higher-content nicotine EVPs may encourage the initiation of nicotine use
among adolescents.

We found support for our hypothesis that there would be an association between SV
victimization and EVP use, similar to the link observed between SV victimization and the
use of other substances (Martin et al., 1999; Mintz et al., 2022; Mulla et al., 2020; Temple
& Freeman Jr, 2011). Within the context of the SMT, we can speculate that SV victimization
increases the likelihood of using EVPs as a coping mechanism to relieve or change painful
affect states associated with the traumatic event (Khantzian, 1997). Overall, our findings add
to the literature that victims of SV may seek out EVPs to self-soothe.

Additionally, while several scholars have found sex differences in the prevalence of EVP
use at a bivariate level (Levy et al., 2017; Pepper et al., 2017; Rigsby et al., 2019), our
study corroborates that of Kim (2021) who also found evidence for increased odds of EVP
use among males (compared to females) after adjusting for other demographic and health
risk behavior factors. The finding that adolescent males are more likely to use EVPs is

of significant public health concern and has policy, school, and clinical implications. It is
important that school administrators consider tailoring health promotion messaging about
the safety of EVPs differently for male and female students. For instance, past research
has found sex differences in types of reasons for EVP use, with adolescent males being
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more likely to report more positive expectancies (e.g., desirable taste, social facilitation,
increased energy as a result of use) for EVP use than females (Kim, 2021). Other scholars
have found that whereas females prefer sweet and fruit-flavored EVPs or those that have a
non-tobacco flavor (Bunch et al., 2018), males prefer tobacco-flavored EVPs (Pifieiro et al.,
2016). While there were no measures of types of EVPs in the YRBS, we believe that future
studies should consider examining sex differences in types of EVP use among adolescents
using a nationally representative data. Moreover, using this finding as an example, it would
be important for school professionals to identify unique prevention strategies for adolescent
males who may be enthusiastic about initiating EVP use to cut down on combustible
cigarette smoking instead of primarily using it to cope with past trauma. Our finding also
highlights the importance of expanding provider screening services to include questions
about EVP use to promote early identification of at-risk male adolescents in clinical settings
(Benyo et al., 2021).

The associations found between cigarettes, alcohol, marijuana, and EVP use corroborate
trend analysis of adolescent substance use behaviors that indicate engaging in one problem
behavior increases the likelihood of engaging in other problem behaviors (Miech et al.,
2016; Osibogun et al., 2018; Richter et al., 2017; Villanti et al., 2017). These findings are
of significant public health concern and signal the need for comprehensive prevention efforts
that target polysubstance use among adolescents (Matson et al., 2022; Vuolo et al., 2022).
Consistent with epidemiological trends in vaping among adolescents, our finding that EVP
use was more than seven times higher in 2019 than in 2017 demonstrates a drastic increase
in EVP use among adolescents over the past decade. This finding also highlights the need
for improved education on the significant health risks vaping products pose to adolescents,
especially since some data have linked EVP use to risky sexual behaviors, poor dietary and
physical activity practices, violence, and suicide attempts among adolescents (Demissie et
al., 2017).

In the present study, being a victim of cyberbullying but not school bullying was
significantly associated with EVP use after adjusting for other factors. A burgeoning number
of research suggests that cyberbullying may produce more lasting adverse emotional effects
on adolescents than school bullying (Dooley et al., 2009; Kowalski & Limber, 2007;
Mishna et al., 2011). Although cyberbullying shares similar features with school bullying,
including imbalance of power, intentional harm doing, and repeated acts carried out over
time, cyberbullying also has unique characteristics (Olweus, 2012, 2013). Cyberbullying
can occur 24 hours a day, seven days a week, and be perpetrated by individuals or

groups masked by anonymity (Baiden & Tadeo, 2020; Mishna et al., 2011). The nature

of cyberbullying allows perpetrators to increase the frequency, duration, and severity of
bullying behaviors (i.e., humiliation experienced in the school setting is expanded to online
publications) which has the potential of reaching wide-ranging audiences (e.g., YouTube
videos), evoking fear of public humiliation beyond the school setting (Dooley et al.,

2009; Menesini et al., 2012). Therefore, adolescent victims of cyberbullying may feel a
greater need to self-medicate through EVP use. When asking adolescents about exposure to
bullying, school staff, counselors, and clinicians should inquire about possible experiences
that happen online.
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4.1. Limitations

First, the findings of this study may not be generalizable to all adolescents in the U.S., as the
data apply only to adolescents who attended school. The use of a school-based sample also
suggests that estimates of EVP use reported in this study may be underestimated as research
has shown that substance use tends to be higher among adolescents who drop out of school
(Bachman et al., 2008). Second, the cross-sectional nature of the data does not allow causal
inferences. It is possible that some adolescents may have used EVPs before experiencing
SV. Hence, only an association can be inferred. Third, the use of secondary data limits our
analysis to variables present in the dataset. Fourth, differences in the definition of EVPs
from 2017 to 2019 may affect the prevalence estimate of EVP use reported in this study.

It is important to note that the inclusion of JUUL in the 2019 brand exemplars may have

led to increased rates of endorsement of EVP use in 2019. While our reported estimates
may indicate a real increase in EVP use, this could also be a limitation wherein adolescents
did not indicate EVP use in 2017 due to the lack of the inclusion of popular brands in the
description. Fifth, data on SV victimization and health risk behaviors are self-reported and
may be subject to recall bias or confounded by underreporting due partly to the social stigma
that comes with disclosing SV victimization, particularly among adolescent males (Baiden
etal., 2017). However, the YRBS questions have been found to have good test-retest
reliabilities (Brener et al., 2013).

4.2. Conclusions

The study contributes to the needed literature on the association between SV victimization
and EVP use among adolescents. We report a positive association between SV victimization
exposure and current EVP use, and males in our study were at greater odds of using EVPs
when compared to females. Additionally, victimization of cyberbullying but not school
bullying was significantly associated with EVP use.

Acknowledgements

This paper is based on public data from the 2017 and 2019 Youth Risk Behavior Survey (YRBS) collected by the
Centers for Disease Control and Prevention (CDC). The views and opinions expressed in this paper are those of the
authors and do not necessarily represent the views of CDC, NIMHD, or their partners. Dr. Baiden had full access to
the data and takes responsibility for the integrity of the data and the accuracy of the data analysis.

Funding
The study was funded by the National Institute on Minority Health and Health Disparities grant T37MD014218 (PI:
Dr. Cavazos-Rehg).

References

Ali FRM, Diaz MC, Vallone D, Tynan MA, Cordova J, Seaman EL, Trivers KF, Schillo BA, Talley B,
& King BA (2020). E-cigarette unit sales, by product and flavor type - United States, 2014-2020.
MMWR. Morbidity and Mortality Weekly Report, 69(37), 1313-1318. 10.15585/mmwr.mm6937e2
[PubMed: 32941416]

Anne Lown E, Nayak MB, Korcha RA, & Greenfield TK (2011). Child physical and sexual abuse:

A comprehensive look at alcohol consumption patterns, consequences, and dependence from
the National Alcohol Survey. Alcoholism, Clinical and Experimental Research, 35(2), 317-325.
10.1111/j.1530-0277.2010.01347.x [PubMed: 21083668]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 12

Arnett J (1995). The young and the reckless: Adolescent reckless behavior. Current Directions in
Psychological Science, 4(3), 67-70. 10.1111/1467-8721.ep10772304

Azur MJ, Stuart EA, Frangakis C, & Leaf PJ (2011). Multiple imputation by chained equations: What
is it and how does it work? International Journal of Methods in Psychiatric Research, 20(1), 40-49.
10.1002/mpr.329 [PubMed: 21499542]

Bachman JG, Freedman-Doan P, Messersmith EE, Schulenberg JE, O’Malley PM, & Johnston
LD (2008). The education-drug use connection: How successes and failures in school relate to
adolescent smoking, drinking, drug use, and delinquency. Psychology Press.

Baiden P, Tadeo SK, Graaf G, & Respress BN (2019). Examining the Association between Weapon
Carrying on School Property and Suicide Attempt among Adolescents in the United States. Social
Work in Public Health, 34(7), 570-582. 10.1080/19371918.2019.163594531264533 [PubMed:
31264533]

Baiden P, Tadeo SK, & Peters KE (2019). The association between excessive screen-time behaviors
and insufficient sleep among adolescents: Findings from the 2017 youth risk behavior surveillance
system. Psychiatry Research, 281, 112586. 10.1016/j.psychres.2019.112586 [PubMed: 31629305]

Baiden P, Tadeo SK, Tonui BC, Seastrunk JD, & Boateng GO (2020). Association between
insufficient sleep and suicidal ideation among adolescents. Psychiatry Research, 287, 112579.
10.1016/j.psychres.2019.112579 PMC: [PubMed: 31627959]

Baiden P, Szlyk HS, Cavazos-Rehg P, Onyeaka HK, Peoples JE, & Kasson E (2022). Use of
electronic vaping products and mental health among adolescent high school students in the
United States: The moderating effect of sex. Journal of Psychiatric Research, 147, 24-33. 10.1016/
j.jpsychires.2021.12.050 [PubMed: 35007808]

Baiden P, Graaf G, Zaami M, Acolatse CK, & Adeku Y (2019). Examining the association

between prescription opioid misuse and suicidal behaviors among adolescent high school
students in the United States. Journal of Psychiatric Research, 112, 44-51. 10.1016/
j.jpsychires.2019.02.01830852426 [PubMed: 30852426]

Baiden P, Spoor SP, Nicholas JK, Brown FA, LaBrenz CA, & Spadola C (2023). Association
between use of electronic vaping products and insufficient sleep among adolescents: Findings from
the 2017 and 2019 YRBS. Sleep Medicine, 101, 19-27. 10.1016/j.sleep.2022.10.005 [PubMed:
36334497]

Baiden P, Findley E, & Onyeaka HK (2022). History of Sexual Violence Victimization and Weapon
Carrying Among Adolescents: Findings from the 2019 Youth Risk Behavior Survey. American
Journal of Criminal Justice, 47(5), 877-899. 10.1007/s12103-021-09618-9

Baiden P, LaBrenz CA, Asiedua-Baiden G, & Muehlenkamp JJ (2020). Examining the intersection of
race/ethnicity and sexual orientation on suicidal ideation and suicide attempt among adolescents:
Findings from the 2017 Youth Risk Behavior Survey. Journal of Psychiatric Research, 125, 13-20.
10.1016/j.jpsychires.2020.02.029. [PubMed: 32179279]

Baiden P, Fallon B, & Antwi-Boasiako K (2017). Effect of social support and disclosure of child abuse
on adult suicidal ideation: Findings from a population-based study. The Primary Care Companion
for CNS Disorders, 19(6), e1-€8.

Baiden P, Jahan N, Onyeaka HK, Thrasher S, Tadeo S, & Findley E (2021). Age at first alcohol use
and weapon carrying among adolescents: Findings from the 2019 Youth Risk Behavior Survey.
SSM - Population Health, 15, 100820. 10.1016/j.ssmph.2021.100820 [PubMed: 34141851]

Baiden P, & Tadeo SK (2019). Examining the association between bullying victimization and
prescription drug misuse among adolescents in the United States. Journal of Affective Disorders,
259, 317-324. 10.1016/j.jad.2019.08.063 [PubMed: 31454592]

Baiden P, & Tadeo SK (2020). Investigating the association between bullying victimization and
suicidal ideation among adolescents: Evidence from the 2017 Youth Risk Behavior Survey. Child
Abuse & Neglect, 102, 104417. 10.1016/j.chiabu.2020.104417 [PubMed: 32113078]

Barth J, Bermetz L, Heim E, Trelle S, & Tonia T (2013). The current prevalence of child sexual abuse
worldwide: A systematic review and meta-analysis. International Journal of Public Health, 58(3),
469-483. 10.1007/s00038-012-0426-1 [PubMed: 23178922]

Basile KC, Clayton HB, DeGue S, Gilford JW, Vagi KJ, Suarez NA, Zwald ML, & Lowry R (2020).
Interpersonal violence victimization among high school students—Youth risk behavior survey,

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 13

United States, 2019. MMWR Supplements, 69(1), 28-37. 10.15585/mmwr.su6901a4 [PubMed:
32817605]

Basile KC, Clayton HB, Rostad WL, & Leemis RW (2020). Sexual violence victimization of youth
and health risk behaviors. American Journal of Preventive Medicine, 58(4), 570-579. 10.1016/
j.amepre.2019.11.020 [PubMed: 32033854]

Benyo SE, Bruinsma TJ, Drda E, Brady-Olympia J, Hicks SD, Boehmer S, & Olympia
RP (2021). Risk factors and medical symptoms associated with electronic vapor
product use among adolescents and young adults. Clinical Pediatrics, 60(6-7), 279-289.
10.1177/00099228211009681 [PubMed: 33896217]

Black MC, Basile KC, Breiding MJ, & Ryan GW (2014). Prevalence of sexual violence against
women in 23 states and two US territories, BRFSS 2005. Violence against Women, 20(5), 485-
499. 10.1177/1077801214528856 [PubMed: 24759775]

Brener ND, Kann L, Shanklin S, Kinchen S, Eaton DK, Hawkins J, & Flint KH, Centers for Disease
Control and Prevention (CDC). (2013). Methodology of the youth risk behavior surveillance
system—2013. MMWR. Recommendations and Reports: Morbidity and Mortality Weekly Report.
Recommendations and Reports, 62(RR-1), 1-20.

Bunch K, Fu M, Ballbé M, Matilla-Santader N, Lidén-Moyano C, Martin-Sanchez JC, Fernandez E, &
Martinez-Sanchez JM (2018). Motivation and main flavour of use, use with nicotine and dual use
of electronic cigarettes in Barcelona, Spain: A cross-sectional study. BMJ Open, 8(3), e018329.
10.1136/bmjopen-2017-018329

Caraballo RS, Shafer PR, Patel D, Davis KC, & McAfee TA (2017). Quit methods used by US adult
cigarette smokers, 2014-2016. Preventing Chronic Disease, 14(E32), E32-5. [PubMed: 28409740]

Casanovas M, Kramer T, Clarke V, Goddard A, M Elena G, & Khadr S (2022). Somatic symptoms
following sexual assault in adolescents: A prospective longitudinal study. Psychology, Health &
Medicine, 27(3), 546-558. 10.1080/13548506.2021.1874437

Centers for Disease Control and Prevention. (2022). About Electronic Cigarettes (E-Cigarettes).
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/about-e-cigarettes.html#one

Charak R, Koot HM, Dvorak RD, Elklit A, & Elhai JD (2015). Unique versus cumulative effects of
physical and sexual assault on patterns of adolescent substance use. Psychiatry Research, 230(3),
763-769. 10.1016/j.psychres.2015.11.014 [PubMed: 26596366]

Chen-Sankey JC, Unger JB, Bansal-Travers M, Niederdeppe J, Bernat E, & Choi K (2019). E-cigarette
marketing exposure and subsequent experimentation among youth and young adults. Pediatrics,
144(5), €20191119. 10.1542/peds.2019-1119 [PubMed: 31659003]

Clarke V, Goddard A, Wellings K, Hirve R, Casanovas M, Bewley S, Viner R, Kramer T, & Khadr
S (2021). Medium-term health and social outcomes in adolescents following sexual assault: A
prospective mixed-methods cohort study. Social Psychiatry and Psychiatric Epidemiology, 1-17,
10.1007/s00127-021-02127-4

Cobb NK, Byron MJ, Abrams DB, & Shields PG (2010). Novel nicotine delivery systems and public
health: The rise of the “e-cigarette. American Journal of Public Health, 100(12), 2340-2342.
10.2105/AJPH.2010.199281 [PubMed: 21068414]

Cole AG, Aleyan S, Battista K, & Leatherdale ST (2021). Trends in youth e-cigarette and cigarette use
between 2013 and 2019: Insights from repeat cross-sectional data from the COMPASS study.
Canadian Journal of Public Health = Revue Canadienne de Sante Publique, 112(1), 60-69.
10.17269/s41997-020-00389-0 [PubMed: 32804379]

Collins L, Glasser AM, Abudayyeh H, Pearson JL, & Villanti AC (2019). E-cigarette marketing
and communication: How e-cigarette companies market e-cigarettes and the public engages with
e-cigarette information. Nicotine & Tobacco Research: Official Journal of the Society for Research
on Nicotine and Tobacco, 21(1), 14-24. 10.1093/ntr/ntx284 [PubMed: 29315420]

Cullen KA, Gentzke AS, Sawdey MD, Chang JT, Anic GM, Wang TW, Creamer MR, Jamal A,
Ambrose BK, & King BA (2019). E-cigarette use among youth in the United States, 2019. JAMA,
322(21), 2095-2103. 10.1001/jama.2019.18387 [PubMed: 31688912]

Dahl RE (2004). Adolescent brain development: A period of vulnerabilities and opportunities. Keynote
address. Annals of the New York Academy of Sciences, 1021(1), 1-22. 10.1196/annals.1308.001
[PubMed: 15251869]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.


https://www.cdc.gov/tobacco/basic_information/e-cigarettes/about-e-cigarettes.html#one

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 14

Davis JP, Pedersen ER, Rodriguez A, Tucker JS, Seelam R, Shih R, & D’Amico EJ (2022). Do recent
experiences of sexual violence and co-occurring depression and anxiety symptoms predict poorer
functioning one year later during the transition to young adulthood? Journal of Interpersonal
Violence, 37(1-2), 804-834. 10.1177/0886260520913648 [PubMed: 32316829]

Demissie Z, Jones SE, Clayton HB, & King BA (2017). Adolescent risk behaviors and use of
electronic vapor products and cigarettes. Pediatrics, 139(2), €20162921. 10.1542/peds.2016-2921
[PubMed: 28115539]

Dooley JJ, Pyzalski J, & Cross D (2009). Cyberbullying versus face-to-face bullying: A theoretical and
conceptual review. Journal of Psycholog y, 217(4), 182-188. 10.1027/0044-3409.217.4.182

Gentzke AS, Wang TW, Cornelius M, Park-Lee E, Ren C, Sawdey MD, Cullen KA, Loretan C,
Jamal A, & Homa DM (2022). Tobacco product use and associated factors among middle
and high school students—National Youth Tobacco Survey, United States, 2021. Morbidity
and Mortality Weekly Report. Surveillance Summaries (Washington, D.C. : 2002), 71(5), 1-29.
10.15585/mmwr.ss7105al

Gomez J, Becker S, O’Brien K, & Spirito A (2015). Interactive effect of child maltreatment and
substance use on depressed mood among adolescents presenting to community-based substance
use treatment. Community Mental Health Journal, 51(7), 833-840. 10.1007/s10597-015-9894-0
[PubMed: 26017474]

Gorukanti A, Delucchi K, Ling P, Fisher-Travis R, & Halpern-Felsher B (2017). Adolescents’
attitudes towards e-cigarette ingredients, safety, addictive properties, social norms, and regulation.
Preventive Medicine, 94, 65-71. 10.1016/j.ypmed.2016.10.019 [PubMed: 27773711]

Graham JW, Olchowski AE, & Gilreath TD (2007). How many imputations are really needed? Some
practical clarifications of multiple imputation theory. Prevention Science: The Official Journal
of the Society for Prevention Research, 8(3), 206-213. 10.1007/s11121-007-0070-9 [PubMed:
17549635]

Gravely S, Cummings KM, Hammond D, Lindblom E, Smith DM, Martin N, Loewen R, Borland R,
Hyland A, Thompson ME, Boudreau C, Kasza K, Ouimet J, Quah ACK, O’Connor RJ, & Fong
GT (2020). The association of e-cigarette flavors with satisfaction, enjoyment, and trying to quit
or stay abstinent from smoking among regular adult vapers from Canada and the United States:
findings from the 2018 ITC Four Country Smoking and Vaping Survey. Nicotine & Tobacco
Research : official Journal of the Society for Research on Nicotine and Tobacco, 22(10), 1831-
1841. 10.1093/ntr/ntaa095 [PubMed: 32449933]

Hammond D, Reid JL, Burkhalter R, Bansal Travers M, Gravely S, Hyland A, Kasza K, & McNeill
A (2022). E-cigarette flavors, devices, and brands used by youths before and after partial flavor
restrictions in the United States: Canada, England, and the United States, 2017-2020. American
Journal of Public Health, 112(7), 1014-1024. 10.2105/AJPH.2022.306780 [PubMed: 35622007]

Hammond D, Reid JL, Rynard VL, Fong GT, Cummings KM, McNeill A, Hitchman S, Thrasher
JF, Goniewicz ML, Bansal-Travers M, O’Connor R, Levy D, Borland R, & White CM (2019).
Prevalence of vaping and smoking among adolescents in Canada, England, and the United
States: Repeat national cross sectional surveys. BMJ (Clinical Research ed.), 365, 12219. 10.1136/
bmj.12219

Hébert M, Amédée LM, Blais M, & Gauthier-Duchesne A (2019). Child sexual abuse among a
representative sample of Quebec high school students: Prevalence and association with mental
health problems and health-risk behaviors. Canadian Journal of Psychiatry. Revue Canadienne de
Psychiatrie, 64(12), 846-854. 10.1177/0706743719861387 [PubMed: 31299163]

Hébert M, Smith K, Caouette J, Cénat JM, Karray A, Cartierre N, Veuillet-Combier C, Mazoyer AV,
& Derivois D (2021). Prevalence and associated mental health outcomes of child sexual abuse in
youth in France: Observations from a convenience sample. Journal of Affective Disorders, 282,
820-828. 10.1016/j.jad.2020.12.100 [PubMed: 33601723]

Heide J, Adam TW, Jacobs E, Wolter J-M, Ehlert S, Walte A, & Zimmermann R (2021). Puff-
resolved analysis and selected quantification of chemicals in the gas phase of E-cigarettes, heat-
not-burn devices, and conventional cigarettes using Single-Photon lonization Time-of-Flight Mass
Spectrometry (SPI-TOFMS): A comparative study. Nicotine & Tobacco Research: Official Journal
of the Society for Research on Nicotine and Tobacco, 23(12), 2135-2144. 10.1093/ntr/ntab091
[PubMed: 33993304]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 15

Huang J, Duan Z, Kwok J, Binns S, Vera LE, Kim Y, Szczypka G, & Emery SL (2019). Vaping
versus JUULIing: How the extraordinary growth and marketing of JUUL transformed the US
retail e-cigarette market. Tobacco Control, 28(2), 146-151. 10.1136/tobaccocontrol-2018-054382
[PubMed: 29853561]

Huffhines L, Zale EL, Thamotharan S, Sferra M, Lange KL, Ditre JW, & Fields SA (2014). Intimate
partner violence, sexual abuse, and cigarette smoking risk in adolescents. Journal of Child &
Adolescent Trauma, 7(3), 175-183. 10.1007/s40653-014-0024-x

Idsoe T, Dyregrov A, & ldsoe EC (2012). Bullying and PTSD symptoms. Journal of Abnormal Child
Psychology, 40(6), 901-911. 10.1007/s10802-012-9620-0 [PubMed: 22391775]

Ingram I, Kelly PJ, Deane FP, Baker AL, Goh MC, Raftery DK, & Dingle GA (2020). Loneliness
among people with substance use problems: A narrative systematic review. Drug and Alcohol
Review, 39(5), 447-483. 10.1111/dar.13064 [PubMed: 32314504]

Jackman K, Kreuze EJ, Caceres BA, & Schnall R (2020). Bullying and peer victimization of minority
youth: Intersections of sexual identity and race/ethnicity. The Journal of School Health, 90(5),
368-377. 10.1111/josh.12883 [PubMed: 32128824]

Kann L, McManus T, Harris WA, Shanklin SL, Flint KH, Queen B, Lowry R, Chyen D, Whittle L,
Thornton J, Lim C, Bradford D, Yamakawa Y, Leon M, Brener N, & Ethier KA (2018). Youth risk
behavior surveillance—United States, 2017. Morbidity and Mortality Weekly Report. Surveillance
Summaries (Washington, D.C. : 2002), 67(8), 1-114. 10.15585/mmwr.ss6708al

Khantzian EJ (1997). The self-medication hypothesis of substance use disorders: A
reconsideration and recent applications. Harvard Review of Psychiatry, 4(5), 231-244.
10.3109/10673229709030550 [PubMed: 9385000]

Kim YK (2021). Gender-moderated associations between adolescent mental health, conventional
substance use, and vaping. Children and Youth Services Review, 129, 106193. 10.1016/
j.childyouth.2021.106193

Kowalski RM, & Limber SP (2007). Electronic bullying among middle school students. The Journal
of Adolescent Health: Official Publication of the Society for Adolescent Medicine, 41(6 Suppl 1),
S$22-S30. 10.1016/j.jadohealth.2007.08.017 [PubMed: 18047942]

Kreski NT, Chen Q, Olfson M, Cerda M, Martins SS, Mauro PM, Branas CC, Rajan S, & Keyes KM
(2022). Experiences of online bullying and offline violence-related behaviors among a nationally
representative sample of US adolescents, 2011 to 2019. The Journal of School Health, 92(4),
376-386. 10.1111/josh.13144 [PubMed: 35080013]

Laestadius LI, Wahl MM, Pokhrel P, & Cho Y1 (2019). From Apple to Werewolf: A content
analysis of marketing for e-liquids on Instagram. Addictive Behaviors, 91, 119-127. 10.1016/
j.addbeh.2018.09.008 [PubMed: 30253933]

Lappas AS, Tzortzi AS, Konstantinidi EM, Teloniatis Sl, Tzavara CK, Gennimata SA, Koulouris NG,
& Behrakis PK (2018). Short-term respiratory effects of e-cigarettes in healthy individuals and
smokers with asthma. Respirology (Carlton, Vic.), 23(3), 291-297. 10.1111/resp.13180 [PubMed:
28944531]

Lardier DT Jr, Barrios VR, Garcia-Reid P, & Reid RJ (2016). Suicidal ideation among suburban
adolescents: The influence of school bullying and other mediating risk factors. Journal of
Child and Adolescent Mental Health, 28(3), 213-231. 10.2989/17280583.2016.1262381 [PubMed:
27998261]

LaVito A (2018). E-cigarette sales are booming thanks to JUUL. CNBC. https://www.Cnbc.Com/
2018/08/21/e-Cigarette-Sales-Are-Booming-Thanks-to-Juul.Html.Published.

Leventhal AM, Goldenson NI, Cho J, Kirkpatrick MG, McConnell RS, Stone MD, ... Barrington-
Trimis JL (2019). Flavored e-cigarette use and progression of vaping in adolescents. Pediatrics,
144(5), e20190789. 10.1542/peds.2019-0789 [PubMed: 31659004]

Levy DT, Borland R, Villanti AC, Niaura R, Yuan Z, Zhang Y, Meza R, Holford TR, Fong GT,
Cummings KM, & Abrams DB (2017). The application of a decision-theoretic model to estimate
the public health impact of vaporized nicotine product initiation in the United States. Nicotine &
Tobacco Research : official Journal of the Society for Research on Nicotine and Tobacco, 19(2),
149-159. 10.1093/ntr/ntw158 [PubMed: 27613952]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.


https://www.Cnbc.Com/2018/08/21/e-Cigarette-Sales-Are-Booming-Thanks-to-Juul.Html
https://www.Cnbc.Com/2018/08/21/e-Cigarette-Sales-Are-Booming-Thanks-to-Juul.Html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 16

Lin D, Li X, Fan X, & Fang X (2011). Child sexual abuse and its relationship with health risk
behaviors among rural children and adolescents in Hunan, China. Child Abuse & Neglect, 35(9),
680-687. 10.1016/j.chiabu.2011.05.006 [PubMed: 21907409]

Lozier MJ, Wallace B, Anderson K, Ellington S, Jones CM, Rose D, Baldwin G, King BA,

Briss P, & Mikosz C A; Lung Injury Response Epidemiology/Surveillance Task Force. (2019).
Update: Demographic, product, and substance-use characteristics of hospitalized patients in a
Nationwide outbreak of E-cigarette, or Vaping, product use—associated lung injuries—United
States, December 2019. MMWR. Morbidity and Mortality Weekly Report, 68(49), 1142-1148.
10.15585/mmwr.mm6849e1 [PubMed: 31830008]

Maniglio R (2010). Child sexual abuse in the etiology of depression: A systematic review of reviews.
Depression and Anxiety, 27(7), 631-642. 10.1002/da.20687 [PubMed: 20336807]

Maniglio R (2013). Child sexual abuse in the etiology of anxiety disorders: A systematic review of
reviews. Trauma, Violence & Abuse, 14(2), 96-112. 10.1177/1524838012470032

Maniglio R (2015). Association between peer victimization in adolescence and cannabis use: A
systematic review. Aggression and Violent Behavior, 25, 252-258. 10.1016/j.avb.2015.09.002

Maniglio R (2017). Bullying and other forms of peer victimization in adolescence and alcohol use.
Trauma, Violence & Abuse, 18(4), 457-473. 10.1177/1524838016631127

Mantey DS, Yockey RA, & Barroso CS (2021). Role of sex on the relationship between sexual
minority status and past 30-day marijuana use among high school students (YRBS, 2015-2019).
Addictive Behaviors, 118, 106905. 10.1016/j.addbeh.2021.106905 [PubMed: 33752162]

Martin SL, Clark KA, Lynch SR, Kupper LL, & Cilenti D (1999). Violence in the lives of pregnant
teenage women: Associations with multiple substance use. The American Journal of Drug and
Alcohol Abuse, 25(3), 425-440. 10.1081/ada-100101870 [PubMed: 10473006]

Matson PA, Ridenour T, lalongo N, Spoth R, Prado G, Hammond CJ, Hawkins JD, & Adger H (2022).
State of the art in substance use prevention and early intervention: Applications to pediatric
primary care settings. Prevention Science: The Official Journal of the Society for Prevention
Research, 23(2), 204-211. 10.1007/s11121-021-01299-4 [PubMed: 34714507]

Meadows AL, Coker AL, Bush HM, Clear ER, Sprang G, & Brancato CJ (2022). Sexual violence
perpetration as a risk factor for current depression or posttraumatic symptoms in adolescents.
Journal of Interpersonal Violence, 37(1-2), 151-171. 10.1177/0886260520908028 [PubMed:
32125205]

Meeus W, Vollebergh W, Branje S, Crocetti E, Ormel J, van de Schoot R, Crone EA, & Becht
A (2021). On imbalance of impulse control and sensation seeking and adolescent risk: An intra-
individual developmental test of the dual systems and maturational imbalance models. Journal of
Youth and Adolescence, 50(5), 827-840. 10.1007/s10964-021-01419-x [PubMed: 33745073]

Menesini E, Nocentini A, Palladino BE, Frisén A, Berne S, Ortega-Ruiz R, Calmaestra J, Scheithauer
H, Schultze-Krumbholz A, Luik P, Naruskov K, Blaya C, Berthaud J, & Smith PK (2012).
Cyberbullying definition among adolescents: A comparison across six European countries.
Cyberpsychology, Behavior and Social Networking, 15(9), 455-463. 10.1089/cyber.2012.0040
[PubMed: 22817693]

Meza R, Jimenez-Mendoza E, & Levy DT (2020). Trends in tobacco use among adolescents
by grade, sex, and race, 1991-2019. JAMA Network Open, 3(12), e2027465. 10.1001/
jamanetworkopen.2020.27465 [PubMed: 33263760]

Miech RA, O’Malley PM, Johnston LD, & Patrick ME (2016). E-cigarettes and the drug use patterns
of adolescents. Nicotine & Tobacco Research: Official Journal of the Society for Research on
Nicotine and Tobacco, 18(5), 654-659. 10.1093/ntr/ntv217 [PubMed: 26416823]

Miech R, Johnston L, O’Malley PM, Bachman JG, & Patrick ME (2019). Trends in adolescent
vaping, 2017-2019. The New England Journal of Medicine, 381(15), 1490-1491. 10.1056/
NEJMc1910739 [PubMed: 31532955]

Mills A, Dakhlallah D, Robinson M, Kirk A, Llavina S, Boyd JW, Chantler PD, & Olfert IM (2022).
Short-term effects of electronic cigarettes on cerebrovascular function: A time course study.
Experimental Physiology, 107(8), 994-1006. 10.1113/EP090341 [PubMed: 35661445]

Mintz S, Ingram KM, Milliken A, Kuehl T, & Espelage DL (2022). Longitudinal associations
between sexual victimization and substance misuse among high school youth in Colorado. Journal

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 17

of Interpersonal Violence, 37(7-8), NP4415-NP4438. 10.1177/0886260520959628 [PubMed:
32954914]

Mishna F, Cook C, Saini M, Wu M-J, & MacFadden R (2011). Interventions to prevent and reduce
cyber abuse of youth: A systematic review. Research on Social Work Practice, 21(1), 5-14.
10.1177/1049731509351988

Mukherjee S, Taleb ZB, & Baiden P (2022). Locked, Loaded, and Ready for School: The Association
of Safety Concerns With Weapon-carrying Behavior Among Adolescents in the United States.
Journal of Interpersonal Violence, 37(9-10), NP7751-NP7774. 10.1177/0886260520969403
[PubMed: 33135532]

Mulla MM, Bogen KW, & Orchowski LM (2020). The mediating role of school connectedness
in the associations between dating and sexual violence victimization and substance use among
high school students. Preventive Medicine, 139, 106197. 10.1016/j.ypmed.2020.106197 [PubMed:
32652131]

Nelon JL, De Pedro KT, Gilreath TD, Patterson MS, Holden CB, & Esquivel CH (2019). A latent
class analysis of the co-occurrence of sexual violence, substance use, and mental health in
youth. Substance Use & Misuse, 54(12), 1938-1944. 10.1080/10826084.2019.1618337 [PubMed:
31131676]

Ngo QM, Veliz PT, Kusunoki Y, Stein SF, & Boyd CJ (2018). Adolescent sexual violence:
Prevalence, adolescent risks, and violence characteristics. Preventive Medicine, 116, 68-74.
10.1016/j.ypmed.2018.08.032 [PubMed: 30194960]

Olweus D (2012). Cyberbullying: An overrated phenomenon? European Journal of Developmental
Psychology, 9(5), 520-538. 10.1080/17405629.2012.682358

Olweus D (2013). School bullying: Development and some important challenges. Annual Review of
Clinical Psychology, 9, 751-780. 10.1146/annurev-clinpsy-050212-185516

Oshodi Y, Macharia M, Lachman A, & Seedat S (2020). Immediate and long-term mental health
outcomes in adolescent female rape survivors. Journal of Interpersonal Violence, 35(1-2), 252—
267.10.1177/0886260516682522 [PubMed: 27956479]

Osibogun O, Taleb ZB, Bahelah R, Salloum RG, & Maziak W (2018). Correlates of poly-
tobacco use among youth and young adults: Findings from the Population Assessment of
Tobacco and Health study, 2013-2014. Drug and Alcohol Dependence, 187, 160-164. 10.1016/
j.drugalcdep.2018.02.024 [PubMed: 29674249]

Park E, Kwon M, Gaughan MR, Livingston JA, & Chang Y-P (2019). Listening to adolescents: Their
perceptions and information sources about e-cigarettes. Journal of Pediatric Nursing, 48, 82-91.
10.1016/j.pedn.2019.07.010 [PubMed: 31362205]

Patrick ME, Miech RA, Carlier C, O’Malley PM, Johnston LD, & Schulenberg JE (2016). Self-
reported reasons for vaping among 8th, 10th, and 12th graders in the US: Nationally-representative
results. Drug and Alcohol Dependence, 165, 275-278. 10.1016/j.drugalcdep.2016.05.017
[PubMed: 27286951]

Pepper JK, Lee YO, Watson KA, Kim AE, Nonnemaker JM, & Farrelly MC (2017). Risk factors for
youth e-cigarette “vape trick” behavior. The Journal of Adolescent Health: official Publication of
the Society for Adolescent Medicine, 61(5), 599-605. 10.1016/j.jadohealth.2017.05.010 [PubMed:
28712592]

Peters J, LaLumiere RT, & Kalivas PW (2008). Infralimbic prefrontal cortex is responsible for
inhibiting cocaine seeking in extinguished rats. The Journal of Neuroscience: The Official
Journal of the Society for Neuroscience, 28(23), 6046-6053. 10.1523/JNEUROSCI.1045-08.2008
[PubMed: 18524910]

Pifieiro B, Correa JB, Simmons VN, Harrell PT, Menzie NS, Unrod M, Meltzer LR, & Brandon
TH (2016). Gender differences in use and expectancies of e-cigarettes: Online survey results.
Addictive Behaviors, 52, 91-97. 10.1016/j.addbeh.2015.09.006 [PubMed: 26406973]

Pinkston R, Zaman H, Hossain E, Penn AL, & Noél A (2020). Cell-specific toxicity of short-term
JUUL aerosol exposure to human bronchial epithelial cells and murine macrophages exposed
at the air-liquid interface. Respiratory Research, 21(1), 1-15. 10.1186/s12931-020-01539-1
[PubMed: 31898493]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 18

Pontes NM, Williams WM, & Pontes MC (2021). Interactions between race/ethnicity and gender on
physical activity among US high school students: Youth Risk Behavior Survey 2011-2017. Journal
of Pediatric Nursing, 60, 100-108. 10.1016/j.pedn.2021.02.013 [PubMed: 33677258]

Poteat VP, Birkett M, Turner B, Wang X, & Phillips G 11, (2020). Changes in victimization risk and
disparities for heterosexual and sexual minority youth: Trends from 2009 to 2017. The Journal of
Adolescent Health: Official Publication of the Society for Adolescent Medicine, 66(2), 202—-2009.
10.1016/j.jadohealth.2019.08.009 [PubMed: 31607546]

Reed KP, Nugent W, & Cooper RL (2015). Testing a path model of relationships between gender, age,
and bullying victimization and violent behavior, substance abuse, depression, suicidal ideation,
and suicide attempts in adolescents. Children and Youth Services Review, 55, 128-137. 10.1016/
j.childyouth.2015.05.016

Richter L, Pugh BS, Smith PH, & Ball SA (2017). The co-occurrence of nicotine and other substance

use and addiction among youth and adults in the United States: Implications for research,
practice, and policy. The American Journal of Drug and Alcohol Abuse, 43(2), 132-145.
10.1080/00952990.2016.1193511 [PubMed: 27494436]

Rigsby DC, Keim SA, & Adesman A (2019). Electronic vapor product usage and substance

use risk behaviors among US high school students. Journal of Child and Adolescent
Psychopharmacology, 29(7), 545-553. 10.1089/cap.2019.0047 [PubMed: 31343267]

Romberg AR, Lo EJM, Cuccia AF, Willett JG, Xiao H, Hair EC, Vallone DM, Marynak K, &

King BA (2019). Patterns of nicotine concentrations in electronic cigarettes sold in the United
States, 2013-2018. Drug and Alcohol Dependence, 203, 1-7. 10.1016/j.drugalcdep.2019.05.029
[PubMed: 31386973]

Rubin DB (1996). Multiple imputation after 18+ years. Journal of the American Statistical
Association, 91(434), 473-489. 10.1080/01621459.1996.10476908

Sartor CE, Waldron M, Duncan AE, Grant JD, McCutcheon VV, Nelson EC, Madden PA, Bucholz
KK, & Heath AC (2013). Childhood sexual abuse and early substance use in adolescent girls:
The role of familial influences. Addiction (Abingdon, England), 108(5), 993-1000. 10.1111/
add.12115 [PubMed: 23316725]

Schier JG, Meiman JG, Layden J, Mikosz CA, VanFrank B, King BA, Salvatore PP, Weissman DN,
Thomas J, Melstrom PC, Baldwin GT, Parker EM, Courtney-Long EA, Krishnasamy VP, Pickens
CM, Evans ME, Tsay SV, Powell KM, Kiernan EA, ... Meaney-Delman D, CDC 2019 Lung
Injury Response Group. (2019). Severe pulmonary disease associated with electronic-cigarette—
product use—Interim guidance. MMWR. Morbidity and Mortality Weekly Report, 68(36), 787—
790. 10.15585/mmwr.mm6836e2 [PubMed: 31513561]

Siegel DJ (2012). The developing mind: How relationships and the brain interact to shape who we are.
Guilford Publications.

Smith SG, Zhang X, Basile KC, Merrick MT, Wang J, Kresnow M, & Chen J (2018). The
national intimate partner and sexual violence survey: 2015 data brief-updated release. https://
stacks.cdc.gov/view/cdc/60893

Stewart JG, Kim JC, Esposito EC, Gold J, Nock MK, & Auerbach RP (2015). Predicting
suicide attempts in depressed adolescents: Clarifying the role of disinhibition and childhood
sexual abuse. Journal of Affective Disorders, 187, 27-34. 10.1016/j.jad.2015.08.034 [PubMed:
26318268]

Struik LL, Dow-Fleisner S, Belliveau M, Thompson D, & Janke R (2020). Tactics for drawing youth
to vaping: Content analysis of electronic cigarette advertisements. Journal of Medical Internet
Research, 22(8), €18943. 10.2196/18943 [PubMed: 32663163]

Sulkowski ML, & Simmons J (2018). The protective role of teacher—student relationships against peer
victimization and psychosocial distress. Psychology in the Schools, 55(2), 137-150. 10.1002/
pits.22086

Tan AS, Soneji SS, Choi K, & Moran MB (2020). Prevalence of using pod-based vaping
devices by brand among youth and young adults. Tobacco Control, 29(4), 461-463. 10.1136/
tobaccocontrol-2019-055064 [PubMed: 31175225]

Temple JR, & Freeman DHJr, (2011). Dating violence and substance use among ethnically diverse
adolescents. Journal of Interpersonal Violence, 26(4), 701-718. 10.1177/0886260510365858
[PubMed: 20587475]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.


https://stacks.cdc.gov/view/cdc/60893
https://stacks.cdc.gov/view/cdc/60893

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baiden et al.

Page 19

Tharp-Taylor S, Haviland A, & D’Amico EJ (2009). Victimization from mental and physical bullying
and substance use in early adolescence. Addictive Behaviors, 34(6-7), 561-567. 10.1016/
j.addbeh.2009.03.012 [PubMed: 19398162]

Tsai J, Walton K, Coleman BN, Sharapova SR, Johnson SE, Kennedy SM, & Caraballo RS (2018).
Reasons for electronic cigarette use among middle and high school students—National Youth
Tobacco Survey, United States, 2016. MMWR. Morbidity and Mortality Weekly Report, 67(6),
196-200. 10.15585/mmwr.mm6706a5 [PubMed: 29447148]

Underwood JM, Brener N, Thornton J, Harris WA, Bryan LN, Shanklin SL, Deputy N, Roberts AM,
Queen B, Chyen D, Whittle L, Lim C, Yamakawa Y, Leon-Nguyen M, Kilmer G, Smith-Grant
J, Demissie Z, Jones SE, Clayton H, & Dittus P (2020). Overview and methods for the Youth
Risk Behavior Surveillance System—United States, 2019. MMWR Supplements, 69(1), 1-10.
10.15585/mmwr.su6901al [PubMed: 32817611]

US Department of Health and Human Services. (2018). Surgeon General’s advisory on e-cigarette
use among youth. https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-
on-e-cigarette-use-among-youth-2018.pdf

US Food and Drug Administration. (2018). Statement from FDA Commissioner
Scott Gottlieb, M.D., on new steps to address epidemic of youth e-cigarette
use. https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-
gottlieb-md-new-steps-address-epidemic-youth-e-cigarette-use

Van Buuren S (2018). Flexible imputation of missing data. CRC press.

van Ginkel JR, Linting M, Rippe RC, & van der Voort A (2020). Rebutting existing misconceptions
about multiple imputation as a method for handling missing data. Journal of Personality
Assessment, 102(3), 297-308. 10.1080/00223891.2018.1530680 [PubMed: 30657714]

Vardavas Cl, Anagnostopoulos N, Kougias M, Evangelopoulou V, Connolly GN, & Behrakis PK
(2012). Short-term pulmonary effects of using an electronic cigarette: Impact on respiratory
flow resistance, impedance, and exhaled nitric oxide. Chest, 141(6), 1400-1406. 10.1378/
chest.11-2443 [PubMed: 22194587]

Verelst A, De Schryver M, De Haene L, Broekaert E, & Derluyn | (2014). The mediating role of
stigmatization in the mental health of adolescent victims of sexual violence in Eastern Congo.
Child Abuse & Neglect, 38(7), 1139-1146. 10.1016/j.chiabu.2014.04.003 [PubMed: 24889727]

Vilhena-Churchill N, & Goldstein AL (2014). Child maltreatment and marijuana problems in young
adults: Examining the role of motives and emotion dysregulation. Child Abuse & Neglect, 38(5),
962-972. 10.1016/j.chiabu.2013.10.009 [PubMed: 24268374]

Villanti AC, Pearson JL, Glasser AM, Johnson AL, Collins LK, Niaura RS, & Abrams DB (2017).
Frequency of youth e-cigarette and tobacco use patterns in the United States: Measurement
precision is critical to inform public health. Nicotine & Tobacco Research: Official Journal
of the Society for Research on Nicotine and Tobacco, 19(11), 1345-1350. 10.1093/ntr/ntw388
[PubMed: 28013271]

Von EIm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC, & Vandenbroucke JP, STROBE Initiative.
(2007). The strengthening the reporting of observational studies in epidemiology (STROBE)
statement: Guidelines for reporting observational studies. Annals of Internal Medicine, 147(8),
573-577. 10.7326/0003-4819-147-8-200710160-00010 [PubMed: 17938396]

Vuolo L, Oster R, Hogue A, Richter L, O’Grady M, & Dauber S (2022). Gaps in screening
recommendations must be addressed to protect youth and adults from substance use-related
harm. Substance Use & Misuse, 57(1), 157-160. 10.1080/10826084.2021.1949607 [PubMed:
34514947]

Wagener TL, Siegel M, & Borrelli B (2012). Electronic cigarettes: Achieving a balanced perspective.
Addiction (Abingdon, England), 107(9), 1545-1548. 10.1111/j.1360-0443.2012.03826.x
[PubMed: 22471757]

Wagoner KG, King JL, Alexander A, Tripp HL, & Sutfin EL (2021). Adolescent use and perceptions
of JUUL and other pod-style e-cigarettes: A qualitative study to inform prevention. International
Journal of Environmental Research and Public Health, 18(9), 4843. 10.3390/ijerph18094843
[PubMed: 34062740]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.


https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-on-e-cigarette-use-among-youth-2018.pdf
https://e-cigarettes.surgeongeneral.gov/documents/surgeon-generals-advisory-on-e-cigarette-use-among-youth-2018.pdf
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-new-steps-address-epidemic-youth-e-cigarette-use
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-new-steps-address-epidemic-youth-e-cigarette-use

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Baiden et al.

Page 20

Wong DN, & Fan W (2018). Ethnic and sex differences in E-cigarette use and relation to alcohol use
in California adolescents: The California Health Interview Survey. Public Health, 157, 147-152.
10.1016/j.puhe.2018.01.019 [PubMed: 29524813]

Ybarra ML, & Mitchell KJ (2013). Prevalence rates of male and female sexual violence
perpetrators in a national sample of adolescents. JAMA Pediatrics, 167(12), 1125-1134. 10.1001/
jamapediatrics.2013.2629 [PubMed: 24100409]

Yimsaard P, McNeill A, Yong H-H, Cummings KM, Chung-Hall J, Hawkins SS, Quah ACK, Fong
GT, O’Connor RJ, & Hitchman SC (2021). Gender differences in reasons for using electronic
cigarettes and product characteristics: Findings from the 2018 ITC Four Country Smoking and
Vaping Survey. Nicotine & Tobacco Research : official Journal of the Society for Research on
Nicotine and Tobacco, 23(4), 678-686. 10.1093/ntr/ntaal96 [PubMed: 32996566]

Zeglin RJ, Terrell KR, Barr EM, & Moore MJ (2020). Depression in high school: Lesbian, gay, and
bisexual identity as a moderator of sexual assault. The Journal of School Health, 90(9), 703-710.
10.1111/josh.12934 [PubMed: 32696480]

Ziminski D, Szlyk HS, Baiden P, Okine L, Onyeaka HK, Muoghalu C, & Cavazos-Rehg P (2022).
Sports- and physical activity-related concussion and mental health among adolescents: Findings
from the 2017 and 2019 Youth Risk Behavior Survey. Psychiatry Research, 312, 114542.
10.1016/j.psychres.2022.114542 [PubMed: 35461119]

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Baiden et al. Page 21

Table 1.
Sample characteristics (V= 28,135).
Variables Frequency (Weighted %)
Outcome variable
Current use of electronic vaping products
No 21,741 (77.3)
Yes 6,394 (22.7)
Main explanatory variable
Experienced sexual violence
No 25,099 (89.2)
Yes 3,036 (10.8)
Demogr aphic variables
Survey year
2017 14,624 (52.0)
2019 13,511 (48.0)
Age in years
13 years 146 (0.5)
14 years 3,591 (12.8)
15 years 7,020 (24.9)
16 years 7,289 (25.9)
17 years 6,693 (23.8)
18 years 3,396 (12.1)
Sex
Male 13,733 (48.8)
Female 14,402 (51.2)
Sexual identity
Straight/Heterosexual 23,811 (84.6)
Lesbian/gay 749 (2.7)
Bisexual 2,350 (8.4)
Not sure 1,225 (4.3)
Race/ethnicity
Non-Hispanic Black 4,912 (17.5)
Non-Hispanic White 13,183 (46.8)
Hispanic 6,769 (24.1)
Other 3,271 (11.6)
Covariates
Experienced school bullying
No 22,755 (80.9)
Yes 5,380 (19.1)
Experienced cyberbullying
No 23,902 (84.9)
Yes 4,233 (15.1)
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Variables Frequency (Weighted %)
Has symptoms of depression
No 18,518 (65.8)
Yes 9,617 (34.2)
Currently smoke cigarette
No 26,066 (92.7)
Yes 2,069 (7.3)
Currently drinks alcohol
No 19,826 (70.5)
Yes 8,309 (29.5)

Current use of marijuana
No
Yes

22,158 (78.8)
5,977 (21.2)

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.

Page 22



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Baiden et al. Page 23

Table 2.

Association between survey year, cigarette smoking, and electronic vaping products.

Survey year
Variables 2017 2019 OR p-value
Current cigarette use 0.66 (0.50-0.86) .002
No 91.0 939
Yes 8.9 6.1
Current use of electronic vaping products 3.03 (2.54-3.62) <.001
No 86.1 67.1
Yes 139 329

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



Page 24

Baiden et al.

Author Manuscript

(oN) euenfirew Jo asn jualnd

100> (F2'L¥99)6€9 100>  (96'TT-¥9'6) vL 0T SOA
(oN) 10yo9Je syuLIp Apusiind

100> (20'8-v9¥)0T'9  100°>  (IG'ZT-6S'TT) ¥Z'¥T SOA
(oN) asn anatebio waund

100> (SY'T-€T'T) 82T 100 > (Le'2-86'T) LT°C SOA
(oN) uoissaidap jo swoydwAs seH

100> (69T-SZT)SYT 10O > (8v'z-66T) €2°C SOA
(oN) ButA1ingIagAd Jo wndIA

0ST' (0e'T-96'0) 2T'T 10O > (£8'T-05T) 29T SOA
(oN) BulAjIng 100y9s Jo WNdIA

850’ (62'1-66'0) €€'T 610° (¥9'1-G0'T) TE'T Jayio

100> (98 T-€TT)SYT 100> OTz-TvrT) vLT o1uedsiH

100> (0L2-69T)¥T'c 100 > (vL'2-S8T)STC 8y d1uedsiH-uou
(oe1g 21uedsIH-UON) ANo1UyIB/adey

200° (08'0-21°0) 85°0 €10 (¥6'0-09°0) 5L°0 aIns 10N

100" (#8'0-25°0) 990  L00° (97'1-90T) ¥2'T [enxasig

€20° (¥6'0-€¥°0) €9°0 eieo (67'T-98°0) €T'T KebjueigseT
(renxasoJa1aH/YbBIRAS) UOITRIUSLIO [BNXES

100> (S80¥90) vL0 LSO (00'7-18°0) 06'0 a[ewaS
(3reIN) xos
9g0° (60T-TOT) SOT  TOO > (82T-8TT) €2T sseak ul aby

100> (82'8-€5'G) L9  T0O > (z9e-v52) 0 6102
(2702) Je3A Aanung

100> (28T-/2T)2ST 100> (Lz'e-8572) 16'C SOA
(ON) 22UB|OIA [enXas paoualiadx3
anead (1D %S6) YOV onjead (1D %S6) YO so|cfel rep

fppo N pasnipy

PO A paxsnipeun

‘€ 9lqeL

Author Manuscript

Author Manuscript

‘(ge1'82 =) s19npoud Buidea 21U01199]3 JO asn Jua.INd Buluiwexs synsal uoissalbial a1siBo| syeLeAlNIA

Author Manuscript

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



Page 25

Baiden et al.

"01yel sppo paisnipe saledlpul YOV
"01Jel SPPO S3IRdIPUI YO

"sisaypuaied ul payealpul st A106a1ed 80UsIB)8Y (910N

100> (699-T.%) 196G 100>  (66'TT-0T'6) Sv'OT SBA
anead  (1'D %S6) 4OV  anfead (1D %S6) HO Sa|qel fep
fppo N pasnipy fppo N pesnipeun
Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Subst Use Misuse. Author manuscript; available in PMC 2024 June 14.



	Abstract
	Introduction
	Current study

	Methods
	Data source and participants
	Sample
	Variables
	Outcome variable
	Explanatory variable
	Demographic and covariates

	Statistical analysis

	Results
	Sample characteristics
	Distribution of cigarette smoking and use of EVP by survey year
	Logistic regression examining the association between SV victimization and EVP use

	Discussion
	Limitations
	Conclusions

	References
	Table 1.
	Table 2.
	Table 3.

