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Abstract: Despite interest in quitting vaping among young adults (YAs), little is known about
characteristics of e-cigarette (EC) users seeking treatment. In this study, YAs aged 18–24 living in
the United States interested in vaping cessation treatment were recruited to complete an online
survey regarding demographics and EC use. Primary eligibility criteria were EC use on at least
20 days per month (no other tobacco use), and interest in quitting in the next month. We report
descriptive statistics for those who did and did not complete a mandatory coaching call (n = 981).
In this sample, most EC users reported high nicotine dependence, a history of unsuccessful quit
attempts (including 29.4% with previous NRT use), along with stress, anxiety, and depression. There
were few meaningful differences in demographics, EC use behaviors, or behavioral health factors
between those who engaged with a phone coaching call (fully enrolled in study; n = 508), and those
who did not (n = 473). YAs demonstrated interest in vaping cessation support, but there were no clear
characteristics for the half who did not complete a coaching call. Vaping cessation program designers
should consider tailoring for the self-reported behavioral health concerns present in this population.

Keywords: vaping cessation; young adult; e-cigarettes

1. Introduction

In the United States (US), current young adult (YA; 18–24 years of age) e-cigarette (EC)
prevalence is estimated to range from 11.0% to 26.2%, with rising reports of daily EC use
among YAs [1–4]. An estimated 39–57.5% of YAs made a quit attempt in the past year [5,6],
and YAs expressed interest in cessation resources [7]. Despite active pursuit of cessation
resources, few options tailored to YA EC users exist [8]. Historically, YA tobacco users, who
were primarily smokers, had higher rates of spontaneous cessation attempts than adult
tobacco users, but were less likely to use evidence-based methods [9]. Further, evidence is
growing that barriers and facilitators for vaping cessation may be distinct from smoking
cessation [8,10].

There is a growing need for research on effective cessation for EC users interested
in quitting. Few fully-powered vaping cessation studies have been published. Graham
et al. found a 24.1% 7-day abstinence rate at 7 months for YA EC users in an automated
text messaging program, compared to 18.6% in the control condition [7], with exclusive
EC users at baseline achieving higher rates of nicotine abstinence compared to those who
co-used ECs and combustible cigarettes at baseline [11]. Qualitative research has suggested
that despite the overlap in the reasons for quitting smoking and/or vaping, there are
unique barriers and facilitators to vaping cessation among YA [10], resulting in a gap in the
evidence for how best to engage YA EC users in effective cessation resources [8]. Despite
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heavy cell phone use and dependence [12], some data have suggested that the majority of
YAs (90%) prefer not to talk on the phone [13], which has raised questions whether this age
group would engage with cessation treatment that requires a one-on-one voice connection
with a quitline coach.

The US 2020 Surgeon General’s Report on Smoking Cessation highlighted the need
for effective, evidence-based vaping cessation interventions [14]. Specifically, effective
interventions tailored to YA EC users are needed for successful and complete tobacco
cessation among this priority population to disrupt addiction earlier in the life course.
The present study describes a sample of treatment-seeking young adults (ages 18–24)
who completed the baseline survey for a randomized clinical trial of a remotely delivered
intervention to support EC cessation. The study required participants to complete at least
one phone-based coaching call to enroll. Given the concerns about Yas’ willingness to talk
on the phone, the objective of this paper is to describe the population of treatment-seeking
YAs who exclusively vape and explore possible differences between those who engaged in
phone-based coaching session(s) to those who did not. These findings will help characterize
this population, about whom little is known, regarding use patterns, dependence, and
behavioral health.

2. Materials and Methods
2.1. Overview

These data are from the Research and Innovation to Stop EC use among YAs (RISE)
study, a randomized controlled trial testing a remotely delivered, vaping cessation in-
tervention (ClinicalTrials.gov ID: NCT04974580). The RISE treatment was developed
leveraging evidence-based tobacco cessation methods and protocols for smoking cessation:
US phone-based quitline coaching, NRT, and digital cessation intervention [15]. In brief,
all participants were offered 2 cessation coaching calls, the first call being required to fully
enroll in the study, and then were randomized to one of 4 groups in the 2 × 2 design:
nicotine replacement therapy (NRT) (8 weeks vs. none) and/or mHealth intervention (yes
vs. no).

The present data are drawn from an online survey conducted to determine baseline
characteristics of those who met the following eligibility criteria: (1) US-based individuals
ages 18–24 years, (2) exclusive EC use [no other tobacco last 30 days; last 90 days if
former smoker (100+ cigs/cigarillos in lifetime)], (3) EC use for 20+ days out of the last
30, (4) interested in quitting in the next 30 days, (5) smartphone user, (6) eligible for use of
nicotine replacement therapy (NRT; based on 5 use exclusions specific to cardiovascular
conditions as a contraindication), (7) not pregnant or breastfeeding, and (8) the ability
to read and write in English. Funded as part of the End Nicotine Addiction in Children
and Teens (ENACT), the RISE study focused on younger EC users to support cessation
efforts [16]. The current study focused on exclusive EC users due to the lack of literature
on NRT for exclusive vaping and subsequent need for research [17]. Without sufficient
additional content addressing the relative risk of tobacco products, there is a potential risk
that focusing on the importance of vaping cessation could have the iatrogenic effect of
increasing cigarette use in dual users.

2.2. Procedures

National participant recruitment was conducted primarily via a recruitment firm
(https://climb.care/) where advertisements were placed on Instagram and Facebook;
additional methods included other social media or online methods (Reddit, StudySearch,
etc.). A two-step recruitment process was conducted, starting with an initial screening
survey hosted by the recruitment firm. After initial screening for eligibility by the firm, those
who met all eligibility criteria listed above were referred to an online survey through a web-
based survey platform (Qualtrics, Seattle, WA, USA) where individuals provided a digital
signature for written study consent prior to completing a baseline survey. Individuals who
completed the baseline survey and were eligible for the study were randomized to receive
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NRT (yes vs. no) and/or the mHealth program (yes vs. no; text message program with
links to videos, podcasts, and other online learning content), delivered using a factorial
design. Quality assurance reviews of eligible participants were conducted by research
staff to evaluate participant responses for inconsistencies, fraud, or other concerns in the
baseline survey responses prior to treatment enrollment; methods included valid address
verification using the USPS zip code lookup tool and duplicate information checks.

As a final enrollment step, an attempt to contact each participant was made by a trained
quitline coach associated with the Quit For Life tobacco cessation program via RVO Health
(formerly Optum Health—https://rvohealth.com/). Quitline program protocols have been
shown to be effective and cost effective in previous studies and evaluations [18–21]. Quit-
line coaches had previously received 240 h of tobacco training plus ongoing supervision,
and received 4 h of training specific to the RISE study with ongoing feedback. Individuals
who did not complete the first coaching call after 5 attempts were not fully enrolled in the
study and did not receive study interventions. Participants who completed at least one
coaching call were fully enrolled in the study and received a second proactive call around
their planned quit date. Recruitment was conducted over 15 months (July 2021 through
September 2022). Participants received a USD 40 e-gift card following the baseline survey
participation and completion of the cessation coaching call.

2.3. Measures

Baseline survey measures included the following demographic factors: age, gender
identity, race/ethnicity, educational attainment, chronic conditions, employment status,
using validated measures from the PhenX toolkit on tobacco use as well as the Population
Assessment of Tobacco and Health [22,23]. Tobacco use behaviors included types of ECs,
frequency of use, reasons for use, nicotine content, EC use at home/work, knowledge and
beliefs about ECs, cessation interests, and dependence as measured by the PROMIS-E and
Penn State E-cigarette Dependence scales [22,24,25]. Behavioral health metrices included
the PHQ-2 [26], GAD-2 [27], and PSS-4 [28] for depression, anxiety, and stress, respectively.

2.4. Analysis

In the present analysis, all eligible individuals who provided consent and completed
the baseline survey were included (n = 981). Descriptive statistics (means and standard
deviations or percentages) were used to characterize the entire eligible sample. Those
individuals who completed the first call with a quit coach (thus, enrolled in the RISE study;
n = 508) were compared to those who met eligibility criteria but did not complete the
coaching call (n = 473). Formal statistical testing for differences between these groups was
not conducted as the goal was to descriptively understand whether potentially meaningful
differences exist, rather than strict statistical significance. Further, as this study is an
analysis of data collected for the clinical trial, it was not powered or designed to provide a
confirmatory answer to questions of differences between these two groups. This manuscript
summarizes data from the RISE baseline cross-sectional, online survey. In the following
section, the results are summarized with descriptive statistics and do not include statistical
comparisons since these analyses were not related to hypotheses in the RISE trial, so
descriptive results are used to avoid misinterpretation [29]. Data were analyzed using Stata
(StataCorp, College Station, TX, USA).

3. Results

Over the 15-month study period, the eligibility survey for the RISE study was started
6103 times; 72% (n = 4391) did not meet study eligibility criteria, with the majority due to
current other tobacco use (61%; n = 2701/4391) (Figure 1). Following eligibility, 1598 in-
dividuals consented to participate. Among those who consented to participate, 426 did
not complete all required survey elements and 24 were removed due to error or additional
eligibility review. The resulting 1148 individuals were randomized to one of four RISE
study conditions. Following the quality assurance review by research staff, an additional
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134 individuals were deemed ineligible (most due to fraud or invalid address), 2 withdrew
from the study, and 473 did not complete at least one coaching call (referred to here as
“non-participants”); the remaining individuals who completed the coaching call (n = 508)
were considered RISE study participants (referred to here as “participants”).
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3.1. Demographic Comparisons

The majority of the total sample of YA EC users (n = 981; participants and non-
participants) were aged 18–21 (54.7%) and female (72.6%); 3.8% of the sample identified
as nonbinary gender (Table 1). Most of the sample reported Caucasian (70.0%) race, 9.0%
Black or African, 8.5% Hispanic or Latinx ethnicity, and 12.5% reported more than one
race/ethnicity. Most of the sample reported some college or vocational training (57.4%),
while 26.5% reported being a college graduate and 16.1% reported being at or below
high school graduation. Percentages of these demographics were quite similar between
participants and non-participants, with the largest difference that participants were slightly
younger (57.1% aged 18–21) than non-participants (52.2%).

Table 1. Young adults in the RISE study: Comparison of participants and non-participants.

Demographics Participants (n = 508) Non-Participants (n = 473) Total (n = 981)

Age

18–21 57.1% (290) 52.2% (247) 54.7% (537)

22–24 42.9% (218) 47.8% (226) 45.3% (444)

Gender

Female 71.3% (362) 74.0% (350) 72.6% (712)

Male 24.8% (126) 22.4% (106) 23.7% (232)

Transgender female 0.2% (1) 0.6% (3) 0.4% (4)

Transgender male 2.0% (10) 1.5% (7) 1.7% (17)

Other Identity 1.8% (9) 1.5% (7) 1.6% (16)

Race

Caucasian (only) 69.0% (350) 71.1% (334) 70.0% (684)

Black/African (only) 8.5% (43) 9.6% (45) 9.0% (88)
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Table 1. Cont.

Demographics Participants (n = 508) Non-Participants (n = 473) Total (n = 981)

Hispanic/Latinx (only) 9.5% (48) 7.5% (35) 8.5% (83)

All others 13.0% (66) 11.9% (56) 12.5% (122)

Education

≤High school graduate 15.1% (76) 17.2% (81) 16.1% (157)

Some college/vocational training 59.3% (299) 55.3% (260) 57.4% (559)

≥College graduate 25.6% (129) 27.5% (129) 26.5% (258)

For tobacco use behaviors (Table 2), the majority of values were similar between
participants and non-participants. The majority of the sample used ECs daily (77.7%) and
had been using them for at least one year (86.9%). Nearly all (95.8%) reported using a
flavored EC, and most used disposable devices (57.5%) overall. A slightly higher percentage
of participants reported disposable EC use (61% vs. 53.9%) and a lower percentage reported
buying pre-filled cartridges (22.5% vs. 28.6%), compared to non-participants. Using
the Penn State E-cigarette Dependence Index [30], most participants were categorized as
heavily dependent (70.9%); however, 21.2% had missing data on one or more items, thus
the full-scale score could not be calculated for these individuals. The four-item PROMIS-E
assessment of EC dependence had missing data for 2.1% of the sample; the mean t-score
was 58.6, which is nearly one standard deviation above the mean or approaching moderate
severity of dependence symptoms [31]. Using a 10-point scale where 10 equals highly
motivated to quit, the sample scored 7.8 (SD = 1.7) overall. The reasons reported for
wanting to quit vaping were desiring freedom from addiction (88.8%), health concerns
(87.6%), cost (73.4%), the impressions of others (35.9%), or other reasons (7.4%). Nearly all
individuals had previously attempted to quit vaping (87.4%), with most attempting three
or more times (64.3%). Most reported a longest EC abstinence period of 1–6 days (29.7%) or
7–30 days (19.3%) with 18.2% reporting previous abstinence of 3 months or more. Only
a third previously used a cessation medication to quit vaping (31.5%), primarily NRT in
the form of patch, gum, or lozenge (29.3% ever use). Current use of any type of NRT at
the time of the baseline survey was 7.5%; non-participants reported current NRT use at a
higher rate (9.7%), compared to participants (5.5%).

Table 2. Young adults in the RISE study: tobacco use behaviors of participants and non-participants.

Participants (n = 508) Non-Participants (n = 473) Total (n = 981)

EC use

30 out of 30 days 77.9% (395) 77.4% (366) 77.7% (761)

<every day 22.1% (112) 22.6% (107) 22.4% (219)

EC use duration

12 months or more 86.4% (439) 87.3% (413) 86.9% (852)

6–12 months 6.9% (35) 6.6% (31) 6.7% (66)

<6 months 6.7% (34) 6.1% (29) 6.4% (63)

Type of EC device

Disposable 61.0% (303) 53.9% (252) 57.5% (555)

Buy pre-filled cartridges 22.5% (112) 28.6% (134) 25.5% (246)

Refill independently 16.5% (82) 17.5% (82) 17.0% (164)

Penn State Dependence scale
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Table 2. Cont.

Participants (n = 508) Non-Participants (n = 473) Total (n = 981)

Missing 19.7% (100) 22.8% (108) 21.2% (208)

0–3 (not dependent) 0 (0%) 0 (0%) 0 (0%)

4–8 (low) 5.9% (24) 7.7% (28) 6.7% (52)

9–12 (medium) 22.3% (91) 22.5% (82) 22.4% (173)

13+ (high) 71.8% (293) 69.9% (255) 70.95 (548)

PROMIS-E

T-scores 58.6 (8.3) 58.6 (8.6) 58.6 (8.5)

Missing 2.2% (11) 2.1% (10) 2.1% (21)

Motivation to quit scale (with 10 rated as
highly likely) 7.8 (1.7) 7.7 (1.8) 7.8 (1.7)

Reasons for quitting

Freedom from addiction 91.1% (463) 86.3% (408) 88.8% (871)

Health concerns 87.8% (446) 87.3% (413) 87.6% (859)

Cost 74.2% (377) 72.5% (343) 73.4% (720)

Others’ impression 36.6% (186) 35.1% (166) 35.9% (352)

Other reasons 7.8% (40) 7.0% (33) 7.4% (73)

Ever try to quit vaping 88.1% (446) 86.5% (405) 87.4% (851)

Previous quit attempts

1–2 34.2% (150) 37.4% (150) 35.7% (300)

3–4 41.5% (182) 42.6% (171) 42.0% (353)

5+ 24.4% (107) 20.0% (80) 22.3% (187)

Longest EC abstinence

<24 h 10.2% (52) 12.7% (60) 11.4% (112)

1–6 days 35.1% (178) 39.5% (186) 37.2% (364)

7–30 days 20.7% (105) 17.8% (84) 19.3% (189)

1–3 months 16.5% (84) 11.2% (53) 14.0% (137)

>3 months 17.5% (89) 18.9% (89) 18.2% (178)

Ever use of any aid to quit vaping 30.5% (155) 32.6% (154) 31.5% (309)

Ever use of nicotine replacement therapy
(NRT) to quit vaping 28.2% (143) 30.4% (144) 29.3% (287)

Current cessation aid use

Any cessation aid 5.5% (28) 9.7% (46) 7.5% (74)

Patch 1.2% (6) 3.2% (15) 2.1% (21)

Gum 2.2% (11) 4.4% (21) 3.3% (32)

Lozenge 2.0% (10) 2.3% (11) 2.1% (21)

Any NRT (P/G/L) 3.7% (19) 6.8% (32) 5.2% (51)

3.2. Behavioral Health Comparisons

Behavioral health concerns were high in the total sample (Table 3). Nearly half (44.8%)
screened positive for depression (PHQ-2), more than half (55.4%) screened positive for
anxiety (GAD-2), and most (73.1%) screened positive for high stress (PSS-4). Four in five
(88.8%) reported alcohol use in the past month, and more than half the sample (57.4%)
reported binge drinking at least once a month, with 1–2 days per month the most common.
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The majority reported using cannabis (59.7%) in the past month. These values were largely
similar between participants and non-participants, with non-participants with a higher
proportion reporting anxiety (59% vs. 52%) and depression (47% vs. 43%).

Table 3. Young adults in the RISE study: behavioral health and other substance use among partici-
pants and non-participants.

Participants (n = 508) Non-Participants (n = 473) Total (n = 981)

PHQ-2 ≥ 3 (depression) 42.9% (218) 46.7% (221) 44.8% (439)

GAD-2 ≥ 3 (anxiety) 52.0% (264) 59.0% (279) 55.4% (543)

PSS-4 ≥ 6 (stress) 73.0% (371) 73.2% (346) 73.1% (717)

Any alcohol use in the past month

None (0 days) 18.5% (93) 20.1% (94) 19.2% (187)

1–2 days 25.0% (126) 18.6% (87) 21.9% (213)

3–5 days 21.2% (107) 24.8% (116) 22.9% (223)

6–9 days 17.9% (90) 18.2% (85) 18.0% (175)

10+ days 17.5% (88) 18.4% (86) 17.9% (174)

Frequency of binge drinking in the past month

None (0 days) 43.7% (221) 41.1% (193) 42.4% (414)

1–2 days 29.3% (148) 27.5% (129) 28.4% (277)

3–5 days 14.2% (72) 17.2% (81) 15.7% (153)

6–9 days 7.9% (40) 8.5% (40) 8.2% (80)

4. Discussion

The high demand for cessation support among YA EC users experienced during
recruitment for this randomized clinical trial is consistent with the Truth Initiative’s rapid
enrollment of youth and young adults into their text-based EC cessation intervention [7].
Tobacco control researchers and practitioners should be attentive to this expressed interest
in intervention that will support disruption of nicotine addiction early in the life course [32].

Surprisingly, our analyses revealed few meaningful differences among YAs who
did and did not engage with the phone coaching call. Despite our examination across
demographic, tobacco specific, and behavioral factors, we only identified several small
differences between those YAs who completed the first coaching call and ultimately enrolled
in the study compared to those who did not. Specifically, participants who completed the
first call reported being age 18–21 and using disposable ECs at slightly higher rates and
reported current use of a cessation aid, using pre-filled cartridge ECs, and meeting cut-offs
for depression and anxiety screening at slightly lower rates (all differences: 4–7 percentage
points). While individuals with higher social anxiety report less interest in making voice
calls by phone [33], we did not see large differences in our sample between those who
opted out of the quitline call compared to those who did. Due to the provision of NRT as
part of the study intervention and the lack of previous trials examining NRT for vaping,
the RISE study team elected to require a coaching call as part of the study enrollment
process so that YAs would speak with an expert quit coach for NRT dosing and education.
While we expect that YAs may be less interested in speaking on the phone compared
to older adult populations, some YAs make calls to state quitlines in the U.S [34]. State
quitline infrastructure was used to implement the RISE intervention because quitlines
are designed to reach and serve large populations with evidence-based, low-barrier, cost-
effective treatment. Digital-only interventions have shown mixed results for some YA
tobacco users, mostly smokers, to successfully quit [35]; while data are limited, engagement
with text and/or digital interventions among YA EC users has shown promise [7,8]. Still, as
with other healthcare interventions, one-on-one interaction with an expert may be needed,
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potentially through a menu of services or stepped care approach [36]. Future studies should
examine intervention methods that do not require phone engagement for participation,
perhaps by using more novel methods of promoting coach interactions such as chat or live
texting [37].

The overwhelming cause of RISE study ineligibility was dual use of ECs with com-
bustible tobacco products. Given the strong evidence of the substantial health risks of
combustible tobacco use [38], the development of effective cessation strategies for dual
users are needed. Graham et al. [7] found that the This is Quitting text-based vaping
cessation intervention was effective for both exclusive EC users and dual users of ECs
and cigarettes, but it was less effective for dual users. Research to support effective vap-
ing cessation while also addressing dual use and the paramount importance of cigarette
abstinence is needed to provide better support to YAs seeking cessation support [17].

Desiring freedom from addiction, health concerns, and cost were highly endorsed as
motivators for vaping cessation. These findings are consistent with work that Amato and
colleagues reported on the subjective experiences motivating quit attempts and treatment-
seeking for EC users, where half (50.9%) reported interest in quitting for health improve-
ment [39]. Importantly, the RISE study sample was highly nicotine dependent, nearly a
full standard deviation (10 points) above the reference mean of adults who vape [31]; this
result may be a byproduct of recruitment of frequent EC users—the population for whom
NRT would most likely be indicated. Additionally, high rates of co-use of alcohol, cannabis,
anxiety, and stress were present in our population. High rates of EC, tobacco, and cannabis
co-use in younger populations have also been highlighted in other samples [40,41], with
calls for more holistically addressing substance use among youth and YAs. Considering
the overall health and wellbeing of this YA population, consideration must be given in
intervention development to support individuals using ECs to cope with distress, and to
avoid increasing rates of cannabis or risky alcohol use when quitting nicotine [42].

The present study has important limitations to consider. While our study sample was
drawn from the entire US., it was not designed to be nationally representative. Relatedly,
our study recruitment used advertisements on popular social media platforms, which
limited our population to YAs who engage in those specific sites (Instagram, Facebook).
Additionally, the present study focused on exclusive, regular (20 or more days out of the last
30 days) EC users, due to one of the study aims to test NRT for exclusive vaping cessation.
The remote-delivery of all RISE study contacts allowed for conducting this trial during
the latter phase of the COVID-19 pandemic. This unique timeframe may have impacted
participant characteristics and behaviors, including stress levels, and the generalizability
of this sample; for example, EC users have reported that the pandemic impacted their EC
behaviors, generally increasing use [43]. All of these elements impact the population to
which these findings may generalize. In addition, our online recruitment methods and fully
remote design introduced challenges with fraud, also seen by other tobacco researchers [44].
We assume there is a small percentage of the 473 “non-participants” who did not complete
the first coaching call who may have been fraudulent participants. In future studies, we
plan to improve fraud checks at the time of consent. Finally, although the present study
captured a range of demographic, psychosocial, tobacco use, and behavioral factors, there
may be unknown external factors that contributed to differences in those who completed
quit coach calls; future examinations for cessation intervention preferences and exploration
of cognitive barriers [45] may help to explicate the reasons YAs may or may not be willing
to engage in one-on-one coaching with a nicotine cessation expert by phone, and inform
motivation messages for individuals who may benefit most from engaging in one on one
coaching [43].

5. Conclusions

There is a great deal of interest and demand for vaping cessation among exclusive
EC users and dual users in the US Tobacco control researchers and practitioners should
leverage this interest to support disruption of nicotine addiction early in the life course.
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Future research is needed to understand and tailor to the preferences for cessation in-
tervention modes of delivery, how best to engage YAs seeking treatment, and whether
tailoring for increased rates of stress and behavioral health concerns in this population
improves treatment.

Author Contributions: Conceptualization, E.G.K. and K.A.V.; methodology, E.G.K., K.A.V., K.M.C.,
A.B.S. and J.M.N.; formal analysis, A.B.S.; data curation, A.B.S. and E.M.; writing—original draft
preparation, E.G.K.; writing—review and editing, all authors; visualization, A.B.S. and K.M.; project
administration, E.M. and K.M.; funding acquisition, E.G.K. and K.A.V. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was funded by the American Heart Association as part of the End Nicotine
Addiction in Children and Teens (ENACT) program.

Institutional Review Board Statement: The RISE study protocol was approved by the Ohio State
University Institutional Review Board, approval code: 2020H0481 on 25 November 2020.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The original data presented in the study are openly available at
https://github.com/klein232/RISE.git.

Conflicts of Interest: K.M.C., K.M., and K.A.V. are employees of RVO Health, the provider of quitline
cessation services in the randomized trial.

References
1. Boakye, E.; Osuji, N.; Erhabor, J.; Obisesan, O.; Osei, A.D.; Mirbolouk, M.; Stokes, A.C.; Dzaye, O.; El Shahawy, O.; Hirsch, G.A.

Assessment of Patterns in E-Cigarette use among Adults in the US, 2017–2020. JAMA Netw. Open 2022, 5, e2223266. [CrossRef]
2. Obisesan, O.H.; Osei, A.D.; Uddin, S.M.I.; Dzaye, O.; Mirbolouk, M.; Stokes, A.; Blaha, M.J. Trends in E-Cigarette use in Adults in

the United States, 2016–2018. JAMA Intern. Med. 2020, 180, 1394–1398. [CrossRef] [PubMed]
3. Dai, H.; Leventhal, A.M. Prevalence of E-Cigarette use among Adults in the United States, 2014–2018. JAMA 2019, 322, 1824–1827.

[CrossRef] [PubMed]
4. Kramarow, E.A.; Elgaddal, N. Current Electronic Cigarette use among Adults Aged 18 and Over: United States, 2021. Natl. Cent.

Health Stat. 2023, 475, 129966.
5. Mok, Y.; Jeon, J.; Levy, D.T.; Meza, R. Associations between E-Cigarette use and E-Cigarette Flavors with Cigarette Smoking Quit

Attempts and Quit Success: Evidence from a US Large, Nationally Representative 2018–2019 Survey. Nicotine Tob. Res. 2023, 25,
541–552. [CrossRef]

6. Cuccia, A.F.; Patel, M.; Amato, M.S.; Stephens, D.K.; Yoon, S.N.; Vallone, D.M. Quitting E-Cigarettes: Quit Attempts and Quit
Intentions among Youth and Young Adults. Prev. Med. Rep. 2021, 21, 101287. [CrossRef] [PubMed]

7. Graham, A.L.; Jacobs, M.A.; Amato, M.S. Engagement and 3-Month Outcomes from a Digital E-Cigarette Cessation Program in a
Cohort of 27 000 Teens and Young Adults. Nicotine Tob. Res. 2020, 22, 859–860. [CrossRef]

8. Berg, C.J.; Krishnan, N.; Graham, A.L.; Abroms, L.C. A Synthesis of the Literature to Inform Vaping Cessation Interventions for
Young Adults. Addict. Behav. 2021, 119, 106898. [CrossRef]

9. Villanti, A.C.; West, J.C.; Klemperer, E.M.; Graham, A.L.; Mays, D.; Mermelstein, R.J.; Higgins, S.T. Smoking-Cessation Interven-
tions for U.S. Young Adults: Updated Systematic Review. Am. J. Prev. Med. 2020, 59, 123–136. [CrossRef]

10. Sanchez, S.; Kaufman, P.; Pelletier, H.; Baskerville, B.; Feng, P.; O’Connor, S.; Schwartz, R.; Chaiton, M. Is Vaping Cessation Like
Smoking Cessation? A Qualitative Study Exploring the Responses of Youth and Young Adults Who Vape E-Cigarettes. Addict.
Behav. 2021, 113, 106687. [CrossRef]

11. Graham, A.L.; Cha, S.; Papandonatos, G.D.; Amato, M.S.; Jacobs, M.A.; Abroms, L.C.; Berg, C.J. E-Cigarette and Combusted
Tobacco Abstinence among Young Adults: Secondary Analyses from a US-Based Randomized Controlled Trial of Vaping
Cessation. Prev. Med. 2022, 165 Pt B, 107119. [CrossRef]

12. Abdoli, N.; Sadeghi-Bahmani, D.; Salari, N.; Khodamoradi, M.; Farnia, V.; Jahangiri, S.; Brühl, A.B.; Dürsteler, K.M.; Stanga, Z.;
Brand, S. Nomophobia (no Mobile Phone Phobia) and Psychological Health Issues among Young Adult Students. Eur. J. Investig.
Health Psychol. Educ. 2023, 13, 1762–1775. [CrossRef] [PubMed]

13. Dias, J. Gen Z Developing Fear of Phone Calls, or “Phone Phobia”. Available online: https://www.cbsnews.com/newyork/
news/gen-z-developing-fear-of-phone-calls-or-phone-phobia/ (accessed on 24 January 2024).

14. U.S. Department of Health and Human Services. E-Cigarette use among Youth and Young Adults: A Report of the Surgeon General; U.S.
Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health: Atlanta, GA, USA, 2016.

15. Fiore, M.C.; Jaén, C.R. A Clinical Blueprint to Accelerate the Elimination of Tobacco Use. JAMA 2008, 299, 2083–2085. [CrossRef]
[PubMed]

https://github.com/klein232/RISE.git
https://doi.org/10.1001/jamanetworkopen.2022.23266
https://doi.org/10.1001/jamainternmed.2020.2817
https://www.ncbi.nlm.nih.gov/pubmed/32897288
https://doi.org/10.1001/jama.2019.15331
https://www.ncbi.nlm.nih.gov/pubmed/31524940
https://doi.org/10.1093/ntr/ntac241
https://doi.org/10.1016/j.pmedr.2020.101287
https://www.ncbi.nlm.nih.gov/pubmed/33489721
https://doi.org/10.1093/ntr/ntz097
https://doi.org/10.1016/j.addbeh.2021.106898
https://doi.org/10.1016/j.amepre.2020.01.021
https://doi.org/10.1016/j.addbeh.2020.106687
https://doi.org/10.1016/j.ypmed.2022.107119
https://doi.org/10.3390/ejihpe13090128
https://www.ncbi.nlm.nih.gov/pubmed/37754467
https://www.cbsnews.com/newyork/news/gen-z-developing-fear-of-phone-calls-or-phone-phobia/
https://www.cbsnews.com/newyork/news/gen-z-developing-fear-of-phone-calls-or-phone-phobia/
https://doi.org/10.1001/jama.299.17.2083
https://www.ncbi.nlm.nih.gov/pubmed/18460668


Int. J. Environ. Res. Public Health 2024, 21, 809 10 of 11

16. American Heart Association. End Nicotine Addiction in Children and Teens (ENACT); American Heart Association: Dallas, TX,
USA, 2020.

17. Palmer, A.M.; Price, S.N.; Foster, M.G.; Sanford, B.T.; Fucito, L.M.; Toll, B.A. Urgent Need for Novel Investigations of Treatments
to Quit E-Cigarettes: Findings from a Systematic Review. Cancer Prev. Res. 2022, 15, 569–580. [CrossRef] [PubMed]

18. Hollis, J.F.; McAfee, T.A.; Fellows, J.L.; Zbikowski, S.M.; Stark, M.; Riedlinger, K. The Effectiveness and Cost Effectiveness of
Telephone Counselling and the Nicotine Patch in a State Tobacco Quitline. Tob. Control 2007, 16, i53–i59. [CrossRef] [PubMed]

19. Orleans, C.T.; Schoenbach, V.J.; Wagner, E.H.; Quade, D.; Salmon, M.A.; Pearson, D.C.; Fiedler, J.; Porter, C.Q.; Kaplan, B.H.
Self-Help Quit Smoking Interventions: Effects of Self-Help Materials, Social Support Instructions, and Telephone Counseling.
J. Consult. Clin. Psychol. 1991, 59, 439. [CrossRef] [PubMed]

20. Hartmann-Boyce, J. Telephone Counselling for Smoking Cessation. In Cochrane Database of Systematic Reviews; John Wiley & Sons,
Ltd.: Hoboken, NJ, USA, 2019.

21. Zhu, S.; Anderson, C.M.; Tedeschi, G.J.; Rosbrook, B.; Johnson, C.E.; Byrd, M.; Gutiérrez-Terrell, E. Evidence of Real-World
Effectiveness of a Telephone Quitline for Smokers. N. Engl. J. Med. 2002, 347, 1087–1093. [CrossRef] [PubMed]

22. United States Department of Health and Human Services National Institutes of Health, National Institute on Drug Abuse; United
States Department of Health and Human Services, Food and Drug Administration, Center for Tobacco Products. Population
Assessment of Tobacco and Health (PATH) Study [United States] Restricted-Use Files; The National Addiction & HIV Data Archive
Program: Ann Arbor, MI, USA, 2023.

23. Hamilton, C.M.; Strader, L.C.; Pratt, J.G.; Maiese, D.; Hendershot, T.; Kwok, R.K.; Hammond, J.A.; Huggins, W.; Jackman, D.;
Pan, H. The PhenX Toolkit: Get the most from Your Measures. Am. J. Epidemiol. 2011, 174, 253–260. [CrossRef] [PubMed]

24. Westat. Final Adult Interview Wave 7. 2021, 2022. Available online: https://www.icpsr.umich.edu (accessed on 25 July 2023).
25. Ramo, D.E.; Hall, S.M.; Prochaska, J.J. Reliability and Validity of Self-Reported Smoking in an Anonymous Online Survey with

Young Adults. Health Psychol. 2011, 30, 693–701. [CrossRef]
26. Kroenke, K.; Spitzer, R.L.; Williams, J.B. The Patient Health Questionnaire-2: Validity of a Two-Item Depression Screener. Med.

Care 2003, 41, 1284–1292. [CrossRef]
27. Staples, L.G.; Dear, B.F.; Gandy, M.; Fogliati, V.; Fogliati, R.; Karin, E.; Nielssen, O.; Titov, N. Psychometric Properties and Clinical

Utility of Brief Measures of Depression, Anxiety, and General Distress: The PHQ-2, GAD-2, and K-6. Gen. Hosp. Psychiatry 2019,
56, 13–18. [CrossRef]

28. Cohen, S.; Kamarck, T.; Mermelstein, R. A Global Measure of Perceived Stress. J. Health Soc. Behav. 1983, 24, 385–396. [CrossRef]
29. Greenland, S.; Senn, S.J.; Rothman, K.J.; Carlin, J.B.; Poole, C.; Goodman, S.N.; Altman, D.G. Statistical Tests, p Values, Confidence

Intervals, and Power: A Guide to Misinterpretations. Eur. J. Epidemiol. 2016, 31, 337–350. [CrossRef]
30. Foulds, J.; Veldheer, S.; Yingst, J.; Hrabovsky, S.; Wilson, S.J.; Nichols, T.T.; Eissenberg, T. Development of a Questionnaire for

Assessing Dependence on Electronic Cigarettes among a Large Sample of Ex-Smoking E-Cigarette Users. Nicotine Tob. Res. 2015,
17, 186–192. [CrossRef] [PubMed]

31. Patient-Reported Outcomes Measurement Information System. PROMIS Nicotine Dependence Scoring Manual. 2023. Available
online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189402/ (accessed on 24 January 2024).

32. Dwyer, J.B.; McQuown, S.C.; Leslie, F.M. The Dynamic Effects of Nicotine on the Developing Brain. Pharmacol. Ther. 2009, 122,
125–139. [CrossRef]

33. Bhattacharya, S.; Bashar, M.A.; Srivastava, A.; Singh, A. Nomophobia: No Mobile Phone Phobia. J. Fam. Med. Prim. Care 2019, 8,
1297–1300. [CrossRef] [PubMed]

34. Vickerman, K.A.; Carpenter, K.M.; Raskob, M.K.; Nash, C.M.; Vargas-Belcher, R.A.; Beebe, L.A. Vaping and E-Cigarettes within
the Evolving Tobacco Quitline Landscape. Am. J. Prev. Med. 2021, 60, S142–S153. [CrossRef]

35. Boal, A.L.; Abroms, L.C.; Simmens, S.; Graham, A.L.; Carpenter, K.M. Combined Quitline Counseling and Text Messaging for
Smoking Cessation: A Quasi-Experimental Evaluation. Nicotine Tob. Res. 2016, 18, 1046–1053. [CrossRef] [PubMed]

36. The Clinical Practice Guideline Treating Tobacco Use and Dependence 2008 Update Panel, Liaisons, and Staff. A Clinical Practice
Guideline for Treating Tobacco use and Dependence: 2008 Update: A U.S. Public Health Service Report. Am. J. Prev. Med. 2008,
35, 158–176. [CrossRef]

37. Colston, D.C.; Cruz, J.L.; Simard, B.J.; Fleischer, N.L. A Systematic Review Evaluating Disparities in State-Run Quitline Utilization
and Effectiveness in the United States. AJPM Focus 2023, 2, 100042. [CrossRef]

38. U.S. Department of Health and Human Services. The Health Consequences of Smoking-50 Years of Progress: A Report of the Surgeon
General; U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health: Atlanta, GA, USA, 2014.

39. Amato, M.S.; Bottcher, M.M.; Cha, S.; Jacobs, M.A.; Pearson, J.L.; Graham, A.L. “It’s Really Addictive and I’m Trapped:” A
Qualitative Analysis of the Reasons for Quitting Vaping among Treatment-Seeking Young People. Addict. Behav. 2021, 112, 106599.
[CrossRef]

40. Glasser, A.M.; Hinton, A.; Wermert, A.; Macisco, J.; Nemeth, J.M. Characterizing Tobacco and Marijuana use among Youth
Combustible Tobacco Users Experiencing Homelessness–considering Product Type, Brand, Flavor, Frequency, and Higher-Risk
use Patterns and Predictors. BMC Public Health 2022, 22, 820. [CrossRef]

41. Ramo, D.E.; Liu, H.; Prochaska, J.J. Tobacco and Marijuana use among Adolescents and Young Adults: A Systematic Review of
their Co-Use. Clin. Psychol. Rev. 2012, 32, 105–121. [CrossRef]

https://doi.org/10.1158/1940-6207.CAPR-22-0172
https://www.ncbi.nlm.nih.gov/pubmed/35816038
https://doi.org/10.1136/tc.2006.019794
https://www.ncbi.nlm.nih.gov/pubmed/18048633
https://doi.org/10.1037/0022-006X.59.3.439
https://www.ncbi.nlm.nih.gov/pubmed/2071729
https://doi.org/10.1056/NEJMsa020660
https://www.ncbi.nlm.nih.gov/pubmed/12362011
https://doi.org/10.1093/aje/kwr193
https://www.ncbi.nlm.nih.gov/pubmed/21749974
https://www.icpsr.umich.edu
https://doi.org/10.1037/a0023443
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.1016/j.genhosppsych.2018.11.003
https://doi.org/10.2307/2136404
https://doi.org/10.1007/s10654-016-0149-3
https://doi.org/10.1093/ntr/ntu204
https://www.ncbi.nlm.nih.gov/pubmed/25332459
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4189402/
https://doi.org/10.1016/j.pharmthera.2009.02.003
https://doi.org/10.4103/jfmpc.jfmpc_71_19
https://www.ncbi.nlm.nih.gov/pubmed/31143710
https://doi.org/10.1016/j.amepre.2020.07.013
https://doi.org/10.1093/ntr/ntv249
https://www.ncbi.nlm.nih.gov/pubmed/26521269
https://doi.org/10.1016/j.amepre.2008.04.009
https://doi.org/10.1016/j.focus.2022.100042
https://doi.org/10.1016/j.addbeh.2020.106599
https://doi.org/10.1186/s12889-022-13244-3
https://doi.org/10.1016/j.cpr.2011.12.002


Int. J. Environ. Res. Public Health 2024, 21, 809 11 of 11

42. Roberts, M.E.; Tackett, A.P.; Singer, J.M.; Wagner, D.D.; Lu, B.; Wagener, T.L.; Brinkman, M.; Klein, E.G.; Vickerman, K.A.;
Wold, L.E. Dual use of E-Cigarettes and Cannabis among Young People in America: A New Public Health Hurdle? J. Stud. Alcohol
Drugs 2022, 83, 768–770. [CrossRef]

43. Bennett, M.; Speer, J.; Taylor, N.; Alexander, T. Changes in E-Cigarette use among Youth and Young Adults during the COVID-19
Pandemic: Insights into Risk Perceptions and Reasons for Changing use Behavior. Nicotine Tob. Res. 2023, 25, 350–355. [CrossRef]

44. Heffner, J.L.; Watson, N.L.; Dahne, J.; Croghan, I.; Kelly, M.M.; McClure, J.B.; Bars, M.; Thrul, J.; Meier, E. Recognizing and
Preventing Participant Deception in Online Nicotine and Tobacco Research Studies: Suggested Tactics and a Call to Action.
Nicotine Tob. Res. 2021, 23, 1810–1812. [CrossRef] [PubMed]

45. Solomon, L.J.; Hughes, J.R.; Livingston, A.; Naud, S.; Callas, P.W.; Peters, E.N.; Kamon, J.; Etter, J. Cognitive Barriers to Calling a
Smoking Quitline. Nicotine Tob. Res. 2009, 11, 1339–1346. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.15288/jsad.2022.83.768
https://doi.org/10.1093/ntr/ntac136
https://doi.org/10.1093/ntr/ntab077
https://www.ncbi.nlm.nih.gov/pubmed/33876244
https://doi.org/10.1093/ntr/ntp143
https://www.ncbi.nlm.nih.gov/pubmed/19793785

	Introduction 
	Materials and Methods 
	Overview 
	Procedures 
	Measures 
	Analysis 

	Results 
	Demographic Comparisons 
	Behavioral Health Comparisons 

	Discussion 
	Conclusions 
	References

