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Abstract

Introduction: Young adults have high smoking rates and low utilization of evidence-based smok-
ing cessation strategies. We investigated smoking cessation intentions, strategy use, and socioeco-
nomic predictors of strategy use among young adult smokers (age 18-24) and compared patterns
with those of older adults (age 25-64).

Methods: We used a population-based sample from the Population Assessment of Tobacco and
Health (PATH) study of young adult (n = 1,881) and older adult (n = 6,366) established smokers of
conventional cigarettes at Wave 1 (2013-2014), who were surveyed at Wave 2 (2014-2015). Simple
regression analysis compared intentions to quit between age groups. Among Wave 1 smokers
who reported a Wave 2 quit attempt (young adults [YA] n = 748; older adults [OA] n = 2,068), bi-
variate and multinomial logistic regression estimated differences in use of behavioral support,
pharmacotherapy, product substitution, and unassisted quit attempts. Interaction terms estimated
age-group differences in relationships between predictors and cessation strategy use.

Results: Young adults planned to quit on a longer time frame, expressed lower interest in quitting,
and were more confident they would be successful, compared with older adults.Young adults were
significantly less likely to use pharmacotherapy (adjusted odds ratio: 0.15; confidence interval:
0.09, 0.24; reference: quitting unassisted). Both groups reported using product substitution (YA:
31.6%; OA: 28.5%), primarily with e-cigarettes, more than any evidence-based cessation strategy.
Socioeconomic predictors of cessation strategy use did not differ between age groups.
Conclusions: More research on why young adult smokers underutilize evidence-based cessation
support is needed, as are innovative efforts to increase intentions to quit and utilization of cessa-
tion assistance.

Implications: Young adulthood is a key transition time for tobacco use, and early cessation
substantially reduces the risk of morbidity and mortality from smoking. In the context of high
e-cigarette and polytobacco use, this study finds young adults have significantly less intention to
quit than older adults and are less likely to use evidence-based cessation strategies to help quit.
Innovative methods are needed to increase young adult intentions to quit and use of evidence-
based cessation assistance.

© The Author(s) 2018. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. All rights reserved.
For permissions, please e-mail: journals.permissions@oup.com.
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Introduction

Despite declining smoking prevalence over the last decade, 14.2%
of young adults in the United States between 19 and 28 years old
currently smoke conventional cigarettes.! Young adulthood is a key
transition time for tobacco use’ and smoking onset is now more
common among young adults than adolescents.? Early cessation sub-
stantially reduces the risk of morbidity and mortality from smok-
ing; quitting before the age of 40 can reduce the risk of death from
tobacco-related disease by 90%.*

Many young adult smokers are interested in quitting smok-
ing and make quit attempts.’ Evidence-based smoking cessation
strategies are equally as effective for young adults and the gen-
eral adult population.® Yet, studies conducted a decade ago found
young adults predominantly try to quit without assistance’” and
underutilize evidence-based smoking cessation support, including
nicotine replacement therapy.®” Few studies have compared ces-
sation strategy use between young adults and older adults. For
example, compared with older age groups, young adults aged
18-24 had the highest likelihood of unassisted quit attempts,”
the lowest likelihood of receiving and filling smoking cessation
medication prescriptions,'' and the lowest likelihood of cessation
medication use.®

Given the recent emergence and heavy marketing of nonciga-
rette tobacco and nicotine products including electronic ciga-
rettes (e-cigarettes) to young adult audiences,'>"* the use of these
novel products and polytobacco use is increasing in young adult-
hood.'®!'” Although marketing e-cigarettes and other tobacco prod-
ucts as cessation aids is not allowed in the United States,'® many
e-cigarette advertisements imply cigarette cessation benefits!’ and
many smokers trying to quit have turned to e-cigarettes.?’ Studies
investigating smoking cessation among young adults therefore
need to be updated in the context of increasing e-cigarette and
polytobacco use.?! Moreover, few studies have investigated soci-
odemographic predictors of smoking cessation strategy use among
young adults. Specifically, a previous study in this area suggests
that there is not an educational gradient in trying to quit, mean-
ing that young adults of different educational levels have similar
interest in quitting as well as quit attempts.” With regard to phar-
macotherapy use for quitting smoking, another study reported
that among young adults, non-Hispanic white young adults were
less likely than other young adults to use medication, while more
education was consistently associated with a higher likelihood of
medication use.?

To update knowledge about young adult cessation in light of re-
cent changes in the tobacco use landscape, we used data from the
Population Assessment of Tobacco and Health (PATH) study to
compare youth and young adults along three dimensions: (1) inten-
tions to quit smoking, (2) cigarette cessation strategy use, and (3)
socioeconomic predictors of cigarette cessation strategy use.

Methods

Participants and Procedures

We used a population-based sample of young adults (age 18-24;
n = 1,881) and older adults (age 25-64; n = 6,366) who had regu-
larly smoked conventional cigarettes at Wave 1 of the PATH study
and were surveyed at Wave 2 (2014-2015). The PATH study was
administered via in-home computer-assisted interviews, and over-
sampled young adults, tobacco users, and African Americans. Details

on the administration of the PATH study have been published else-
where.?? This study used the PATH study’s Restricted-Use Files and
was certified exempt by the University of California, San Francisco
Institutional Review Board.

Measures

Tobacco Use

An individual was labeled a “current established smoker” at each
wave if they had ever smoked a cigarette, had smoked more than 100
cigarettes in their lifetime, and currently smoked every day or some
days at the time of survey administration.

“Current established use” of noncigarette tobacco products was
defined as whether a respondent had ever used the product, had
used the product fairly regularly, and currently used the product
every day or some days at the time of survey administration. Several
products were combined due to small sample size. Our final analysis
included cigarettes, e-cigarettes, noncigarette combustible tobacco
(traditional cigars, filtered cigars, cigarillos, and pipes), smokeless to-
bacco (chewing tobacco, moist snuff, snus, and dissolvable tobacco),
and hookah. We use “tobacco products” to encompass all tobacco
and nicotine products, including e-cigarettes, consistent with the US
Food and Drug Administration’s regulation of e-cigarettes as a to-
bacco product.

We examined several indicators of intention to quit at Wave 1:
whether a respondent ever planned to quit their tobacco use for
good (0, 1); interest in quitting (on a scale of 1 = not interested at all
to 10 = extremely interested); intention to quit within a year (among
those who reported intending to ever quit for good); and perceived
likelihood of success (on a scale of 1 = not at all likely to be success-
ful to 4 = very likely; among those who reported intending to quit in
the next 6 months).

At Wave 2, a current user was determined to have made a quit
attempt if they reported having tried to quit completely in the last
12 months or tried to reduce or cut back their tobacco use and
reported at least one quit attempt in the past 12 months. Individuals
who were established users at Wave 1 but were not using at Wave 2
were assumed to have made a quit attempt by the PATH study team
(implied by their successful cessation). We referred to this population
as having made a PATH-defined cessation attempt.

Tobacco Cessation

In Wave 2, those who made a PATH-defined cessation attempt
were then asked the number of times they had attempted to quit
any tobacco product in the past year, to which some replied zero.
Respondents who reported at least one quit attempt were asked a
series of questions about the last time they tried to quit. The PATH
study asked about e-cigarette cessation attempts and other tobacco
cessation attempts separately. If an established smoker at Wave 1
reported no other current established use of any tobacco product
at Wave 1, they were asked exclusively about cessation strategies
the last time they tried to quit cigarette smoking at Wave 2. If they
were current established users of cigarettes and e-cigarettes in Wave
1, they were asked about cessation strategies for each product sepa-
rately. If they used two or more “non-e-cigarette” tobacco products,
they were asked about their general “tobacco” cessation strategies.
For this subset of polytobacco users (weighted percent: 16.52%), we
cannot isolate their last “cigarette” cessation attempt. Because this
survey design complexity prevents us from isolating the last ciga-
rette cessation attempt for some respondents, we examined the most
recent cessation attempt for each respondent, regardless of what
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tobacco product(s) they were asked about. Thus, our study describes
tobacco cessation strategies of cigarette smokers, rather than strictly
cigarette cessation strategies. We conducted a robustness check (see
Analyses) to test the validity of these estimates for cigarette-only
smokers.

Cessation strategies were categorized as behavioral support,
nicotine replacement therapy (NRT), prescription drugs, product
substitution, and unassisted quitting (see Table 1 for definitions).
In accordance with the US Food and Drug Administration (FDA)
and clinical practice guidelines of the US Preventative Services Task
Force (https://epss.ahrq.gov), we did not classify product substi-
tution as an evidence-based cessation strategy. Due to a limited
number of individuals reporting quit attempts using noncigarette
combustibles, smokeless tobacco, and hookah, we combined these
individuals with those reporting a quit attempt using e-cigarettes.
We described individuals as making a quit attempt unassisted if they
did not use any evidence-based cessation strategy and did not sub-
stitute with another product. We considered an individual who only
relied on social support of friends or family to have made a quit
attempt unassisted.

Covariates

Socioeconomic and tobacco use characteristics were measured
in Wave 1. Measures included female sex (reference: male), race
and ethnicity (non-Hispanic African American or Black, Latinx
or Hispanic, and Other race; reference: non-Hispanic White), and
lesbian, gay, bisexual, or other nonheterosexual sexual orientation
(“LGB+,” reference: heterosexual). We measured socioeconomic
characteristics using two measures: achievement of at least a high
school education (else, not a high school graduate/GED) and finan-
cial instability (unable to pay important bills on time in the past
30 days because of shortage of money). Urban residence (as defined
by the PATH study) was also included (reference: nonurban). We
included a measure of whether an individual was a polytobacco user
(established use of a noncigarette tobacco product at Wave 1) and
the number of cigarettes smoked per day at Wave 1.

Analyses

Sample selection and sample size for each analysis are reported
in Figure 1. Our first set of analyses compared intentions to quit
reported by young adult and older adult cigarette smokers at Wave
1. We used logistic (for binary variables), multiple logistics (for cat-
egorical variables; categories < 5), and ordinary least squares (for
continuous variables; categories > 6) regression to estimate age-
group differences in planning to quit, interest in quitting, time frame
for quitting, and perceived likelihood of success.

Table 1. Cessation Strategy Definitions

Our second set of analyses used simple bivariate regression to
compare cessation strategy use between young adult and older adult
Wave 1 smokers. Analyses were conducted using the 2,816 respond-
ents who had no missing data for any of the Wave 1 covariates and
Wave 2 cessation strategy variables (young adults [YA]: 748; older
adults [OA]: 2,068).

In a third set of analyses, we used multinomial logistic re-
gression to predict the extent to which age group, socioeconomic
characteristics, and tobacco use patterns explained use of the fol-
lowing cessation strategies for young and older adults: behav-
ioral support alone, pharmacotherapy alone, product substitution
alone, and two or more strategies compared with the base out-
come (an unassisted cessation attempt). To determine whether the
relationship between Wave 1 characteristics and Wave 2 cessation
strategy use varied across age groups, we introduced an inter-
action term between each predictor and age group (young adult
vs. older adult) in a series of fully adjusted multinomial logistic
regression models.

As a robustness check, we replicated the bivariate regression
analyses using individuals who were established users of only ciga-
rettes at Wave 1. This check served two purposes. First, it provided
a clean set of models where the cessation strategy reports referred to
cigarette cessation specifically. Second, it helped to identify whether
any observed differences in strategy use by age were driven by dif-
ferences in polytobacco use prevalence between age groups or some
other factors that potentially differ with age. Sample size constraints
precluded us from reporting cigarette smoker only results for the
multinomial logistic regression models.

All data cleaning and analyses were conducted using Stata 15.
Descriptive statistics including cessation rates and quit attempt strat-
egies were weighted using Wave 2 respondent-level sample weights
(provided by the PATH study) that adjust for loss to follow-up.
Statistical tests were weighted with Wave 2 replicate weights using
the brr Stata command for balanced repeated replication.

Results

Sample Description

At Wave 2, 84.5% of young adult and 89.4% of older adult Wave
1 established cigarette smokers were still established smokers and
88.9% of young adult and 92.4% of older adult established smokers
at Wave 1 were still established users of at least one tobacco product.
A total of 68.5% of young adult and 56.5% of older adult Wave 1
cigarette smokers reported having made a quit attempt in the past
year at Wave 2. Of those who reported a quit attempt (n = 4,868),
81.2% of young adults and 77.4% of older adults were still smoking

Behavioral support
or web-based program
Pharmacotherapy®
Nicotine replacement therapy (NRT)®
Prescription drug?
Substitution

Used counseling, telephone help line, books, pamphlets, videos, quit tobacco clinic, class, support group,

Used nicotine replacement therapy or prescription drug

Used (1) a nicotine patch, (2) gum, (3) lozenge or pill, or (4) inhaler, nasal spray, or other NRT

Used (1) Chantix/Varenicline or (2) Wellbutrin, Zyban, or Bupropion

Used a different tobacco or nicotine product, including (1) cigarettes, (2) e-cigarettes, (3) cigars, (4) pipes,

(5) smokeless tobacco, or (6) hookah

Social support
Unassisted

Relied on the support of friends and family to help
Did not use behavioral support, pharmacotherapy, or product substitution

aEvidence-based cessation strategy.
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Analysis 1: Intentions to quit

Plan to quit for good? ]
n=5,492
—[ Wave 1 Current Established Smoker (age 18-64)
Interest in quitting? ]
n=5,515
A
. Plan to quit within a year?
[ Plan to quit for good ]—»[ et 007 ]
A
Likelibood of success?
[ Plan to quit in next 6 months ]—i[ nzz,oe}; ]
—>[ Wave 2 Response ]
y
Made a quit attempt (PATH-defined)
n=4,868
Analysis 2 & 3: Cessation strategies
Y

[ Reported at least one quit attempt, no missing

values on outcomes or predictors

Type(s) of cessation strategy used?
n=2,816

:

Figure 1. Sample size for each analysis, by outcome variable. Wave 1 current established smokers were asked whether they plan to quit for good and their level

of interest in quitting. Those who planned to quit for good were asked when they planned to quit, and those who planned to quit within the next 6 mo were

asked to report their perceived likelihood of success.

Table 2. PATH Wave 1 (2013-2014) Descriptive Statistics for US
Young and Older Adults Who Reported a Quit Attempt at Wave 2

Young adults? Older adults®
(n = 748) (n =2,068)
% %

Female 43.3 46.2
Race

White 65.2 66.3

African American 9.9 14.7

Latinx/Hispanic 16.0 11.2

Other race/ethnicity 9.0 7.8
LGB+ 13.1 6.8
High school education or higher 76.5 78.2
Urban residence 81.7 78.1
Trouble paying bills 27.0 30.8
Polytobacco user 39.7 22.3
Cigarettes per day (mean #) 9.73 14.4

aWeighted using population-based weights.

cigarettes at Wave 2. Among Wave 1 cigarette smokers, two fifths
of young adults (39.9%) and one fifth older adults (20.5%) were
also Wave 1 established users of another tobacco product, including
e-cigarettes (YA: 11.5%, OA: 8.3%), noncigarette combustible to-
bacco (YA: 17.5%, OA: 9.1%), smokeless tobacco (YA: 10.6%, OA:
5.1%), and hookah (YA: 13.0%, OA: 1.4%).

Table 2 reports Wave 1 descriptive statistics for young and older
adults for the primary analytic sample used in Analyses 2 and 3—
respondents who were current smokers at Wave 1, who reported a
quit attempt at Wave 2, and had no missing data on outcomes or
predictors of interest.

Analysis 1: Intentions to Quit Among Younger and Older Adult
Smokers

At Wave 1, almost all young and older adult smokers reported
planning to quit at some point in their lifetime (YA: 91.1%, OA:
91.9%; OR: 0.90; confidence interval [CI]: 0.70, 1.16). The majority
reported planning to quit within a year (YA: 66.9%; OA: 79.9%),
although younger adults were significantly less likely to do so (OR:
0.51; CI: 0.43, 0.59). Younger adult smokers expressed a signifi-
cantly lower level of interest in quitting (scale 1-10) than older
adults (YA: z = 7.04; OA: z = 8.21; OR: 0.36; CI: 0.30, 0.44), and
among those who intended to quit within 6 months, young adults
were more confident they would be very successful (a score of 4 out
of 4) (YA: 48.38%; OA: 40.83%; OR: 1.31; CI: 1.01, 1.71).

Analysis 2: Young Adult Versus Older Adult Strategies for

Smoking Cessation

Among young adults who made a quit attempt, 7.6 % reported using
only evidence-based strategies, in contrast to 23.3% of older adults.
A total of 26.9% of young adults reported using product substi-
tution only, 3.1% reported using both an evidence-based strategy
and product substitution, and 62.4% attempting to quit unassisted.
Both young and older adults reported using product substitution to
help quit (alone or in combination with other strategies; Table 3)
more than using any of the evidence-based cessation strategies, and
almost all of the product substitution for both age groups was to
e-cigarettes.

Young adults were significantly less likely to employ evidence-
based cessation strategies (Table 3), including behavioral support,
any pharmacotherapy, nicotine replacement therapy, and prescrip-
tion drugs, and were more likely to quit unassisted. Significant dif-
ferences were evident in all NRT and prescription drug types except
for nicotine gum. There was no significant difference between young



642

Nicotine & Tobacco Research, 2020, Vol. 22, No. 5

Table 3. Cessation Strategies at Wave 2 (2014-2015) of the PATH Study for US Young and Older Adults Who Reported a Quit Attempt at

Wave 2 (n=2,816)

Weighted use rate

Young adults Older adults OR (95% CI)

Behavioral support 4.8 8.1 (0.371,0.901)
Pharmacotherapy 7.9 24.3 (0.191, 0.376)
NRT 6.3 19.8 (0.188,0.393)
Patch 3.4 11.4 0.273%%** (0.133,0.402)
Gum 3.3 5.3 0.611 (0.949, 1.415)
Other NRT 1.8 5.6 0.306** (1.312,1.882)
Prescription drug 2.3 9.1 0.231%** (0.180, 0.413)
Varenicline 0.9 6.3 0.141%** (0.350, 1.067)
Bupropion 1.4 3.1 0.446* (0.134, 0.696)
Substitution 31.6 28.5 1.159 (0.064,0.311)
Cigarette 1.7 1.7 0.996 (0.202,0.983)
e-cigarette 26.3 25.2 1.057 (0.521, 1.906)
Non cigarette combustibles 1.8 1.3 1.476 (0.851,1.314)
Smokeless tobacco 4.0 1.6 2.505%* (0.777,2.804)
Hookah 1.2 0.5 2.298 (0.805, 6.564)
Social support 33.3 33.2 1.007 (0.846,1.199)
Unassisted 62.4 51.4 1.571%%* (1.419, 4.425)

CI, confidence interval; NRT, nicotine replacement therapy; OR, odds ratio.
*p <.01, **p <.05, ***p < .001.

and older adult use of social support to help quit. Although young
and older adults reported product substitution at similar rates,
young adults were significantly more likely to report using smoke-
less tobacco to quit.

Analysis 3: Predictors of Strategies for Smoking Cessation by

Age Group

Findings after introducing a categorical outcome and controlling for
Wave 1 covariates in a multinomial logistic regression model were
consistent with those of the first analysis: Young adults were signifi-
cantly less likely to use pharmacotherapy (compared with quitting
unassisted) but were just as likely to use product substitution (Table
4 “All Adults”). Young adults were less likely to use two or more
strategies to quit compared with their older counterparts.

In the age group subsample analyses, few socioeconomic and
tobacco use variables predicted young adult cessation strategy use.
However, Wave 1 polytobacco users of both age groups were more
likely to use product substitution and multiple cessation strategies,
and African American young and older adults were less likely to
use product substitution. Due to small cell sizes in the young adult
model, we were unable to report some race/ethnicity and LGB+
estimates.

Additional predictors were significant in the all-adult and older
adult models, for example, African American and Latinx respond-
ents were significantly less likely to use pharmacotherapy, substitu-
tion, and two or more strategies and respondents reporting another
non-white race or ethnicity were significantly less likely to use
pharmacotherapy and substitution. In all-adult and older adult mod-
els, LGB+ respondents were significantly more likely to use product
substitution than their heterosexual counterparts. Female respond-
ents were more likely to report using two or more strategies in the
all-adult and older adult models. Participants who reported having
trouble paying bills were less likely to use product substitution in
the all-adult model. Interaction terms between predictors and age
group were not significant (Table 4 “Interaction Effects”), suggesting

no difference in the relationship between cessation strategy use and
socioeconomic and tobacco use factors across age groups.

Robustness Check

To isolate cigarette cessation attempts, we restricted the bivariate
analyses to established cigarette smokers with no current estab-
lished use of any other tobacco product. Results were consistent
with models including polyusers. However, odds ratios (ORs) were
slightly different in magnitude. For cigarette-only smokers, there was
no significant difference in use of behavioral support by age (see
Supplementary Material).

Discussion

We used the PATH study Waves 1 and 2 data to describe intentions
to quit and cessation strategies among young adult established cigar-
ette smokers. In comparison to older adults, we found that although
most adults intend to quit smoking, young adults have lower interest,
a longer time horizon, and higher perceived likelihood of success.
We found that young adults use evidence-based cessation strategies
(NRT and prescription drugs) less than their older adult counter-
parts, even after controlling for sociodemographic and tobacco use
characteristics, and young adults are more likely to try to quit un-
assisted. Combined, these findings affirm that young adults are inter-
ested in quitting tobacco use and highlight a continuing challenge:
encouraging evidence-based cessation among this population.
Previous research has demonstrated the effectiveness of evi-
dence-based smoking cessation strategies for young adult smokers.®
Despite the effectiveness of these strategies, we found that NRT,
other smoking cessation medications, and behavioral support were
relatively unpopular among young adult smokers in PATH, con-
sistent with previous research.”® There are several potential reasons
why young adults underutilize evidence-based smoking cessation
support. Previous research has shown that greater confidence in
ability to quit is related to less use of cessation assistance,” which
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Table 4. Wave 1 (2013-2014) Predictors of Cessation Strategy Use at Wave 2 (2014-2015) of the PATH Study for US All Adults, Young
Adults, and Older Adults Who Reported a Quit Attempt at Wave 2

All adults Young adults Older adults Interaction effects?
AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)
Behavioral support
Female 1.347  (0.771,2.353) 0.528  (0.131,2.133) 1.595  (0.878,2.899) 0.378 (0.090, 1.584)
Race/ethnicity® African American 0.894 (0.454,1.763) NR¢ NR 0.926 (0.457,1.875) NR NR
Latinx/Hispanic 0.537  (0.257,1.122) 1.888  (0.510,6.991) 0.386  (0.128,1.167) 4.413 (0.785,24.799)
Other race/ethnicity ~ 0.407  (0.097, 1.699) NR NR 0.170  (0.025,1.137) NR NR
LGB+ 1.031 (0.373,2.849) NR NR 1.278 (0.413,3.956) NR NR
High school education or higher 1.294  (0.703,2.383) 3.202  (0.361,28.40) 1.122  (0.579,2.172) 2.161 (0.280, 16.68)
Urban residence 2.062  (0.925,4.597) 3.501 (0.232, 52.84) 1.941 (0.821,4.591) 2.372 (0.141,40.02)
Trouble paying bills 1.513 (0.809, 2.830) 3.026 (0.679,13.49) 1.297 (0.623,2.698) 2.064 (0.444,9.585)
Polytobacco usere 1.422  (0.652,3.101) NR NR 1.967  (0.881,4.393) 0.124 (0.014,1.109)
Cigarettes per day 0.994  (0.969,1.019) 1.011  (0.916, 1.116) 0.992  (0.962,1.022) 1.009 (0.897,1.133)
Young adult 0.619 (0.277,1.379)
Pharmacotherapy
Female 1.177  (0.890, 1.555) 0.939  (0.323,2.730) 1.220  (0.925,1.610) 0.630 (0.237,1.676)
Race/ethnicity® African American 0.501** (0.331, 0.760) NR NR 0.501** (0.326,0.769) NR NR
Latinx/Hispanic 0.259%** (0.152,0.441) NR NR 0.245%** (0.142,0.424) NR NR
Other race/ethnicity ~ 0.531*  (0.304, 0.928) NR NR 0.554*  (0.310,0.990) NR NR
LGB+ 0.766 (0.408, 1.438) NR NR 0.815 (0.417,1.592) NR NR
High school education or higher 0.879 (0.643,1.202) 2.139 (0.495,9.236) 0.848 (0.614,1.172) 2.194 (0.501, 9.614)
Urban residence 1.204  (0.833,1.740) 1.213  (0.321,4.579) 1.207  (0.805,1.808) 1.003 (0.221,4.557)
Trouble paying bills 0.959  (0.733,1.256) NR NR 0.984  (0.739,1.310) NR NR
Polytobacco users 1.092  (0.749,1.590) 2.149  (0.740,6.242) 1.071  (0.688,1.668) 2.207 (0.722,6.747)
Cigarettes per day 1.003  (0.998,1.009) 1.027  (0.986, 1.070) 1.003  (0.998,1.008) 1.020 (0.980,1.061)
Young adult 0.150*** (0.092, 0.244)
Substitution
Female 1.078  (0.839,1.384) 0.873  (0.587,1.297) (0.860, 1.505) 0.792  (0.521, 1.205)
Race/ethnicity®  African American 0.282*** (0.181, 0.441) 0.332*** (0.182,0.606) (0.164,0.459) 1.133 (0.533,2.406)
Latinx/Hispanic 0.377%** (0.265, 0.536) 0.615  (0.376,1.005) (0.202,0.511) 1.809 (0.960, 3.409)
Other racefethnicity 0.441%** (0.299,0.650)  0.455  (0.199, 1.042) (0.267,0.732) 0.989 (0.329,2.972)
LGB+ 1.731%*  (1.242,2.412) 1.469  (0.861,2.507) (1.212,2.929) 0.748 (0.352,1.588)
High school education or higher 1.154  (0.893,1.491) 1.116  (0.706, 1.764) (0.855,1.609) 0.854 (0.486,1.500)
Urban residence 0.937  (0.696,1.260) 1.032  (0.632,1.684) (0.661,1.314) 1.065 (0.616,1.838)
Trouble paying bills 1.284*  (1.007,1.638) 1.314  (0.866, 1.995) (0.947,1.686) 1.041 (0.628,1.726)
Polytobacco user® 2.549*** (2.009,3.235) 1.777** (1.228,2.571) (2.166,3.770) 0.660 (0.430,1.012)
Cigarettes per day 0.999  (0.993,1.005) 1.022  (0.984,1.062) (0.989,1.006) 1.022 (0.986, 1.059)
Young adult 0.861 (0.681, 1.089)
Two or more strategies
Female 1.600%*  (1.192,2.147) 0.978  (0.441,2.170) 1.728** (1.252,2.385) 0.617 (0.281,1.358)
Race/ethnicity® African American 0.396*** (0.251,0.625) NR NR 0.414*** (0.258,0.664) NR NR
Latinx/Hispanic 0.492*%  (0.286,0.846) 0.849  (0.309,2.336) 0.438* (0.231,0.829) 1.705 (0.504, 5.767)
Other race/ethnicity ~ 0.628  (0.272,1.451) NR NR 0.740  (0.315,1.739) NR NR
LGB+ 0.815 (0.411, 1.618) 0.903 (0.174, 4.688) 0.853 (0.394,1.848) 0.911 (0.158,5.251)
High school education or higher 1.155  (0.752,1.773) 1.327  (0.560, 3.147) 1.125  (0.713,1.776) 0.984 (0.444,2.181)
Urban residence 1.191  (0.822,1.726) 1.118  (0.411, 3.038) 1.222 (0.840,1.778) 0.817 (0.314,2.124)
Trouble paying bills 1.210 (0.864, 1.694) 1.923 (0.786,4.708) 1.142 (0.784,1.664) 1.507 (0.570,3.982)
Polytobacco usere 2.941%** (2.110,4.099) 3.048* (1.203,7.718) 3.014*** (1.972,4.608) 1.108 (0.386,3.176)
Cigarettes per day 1.002  (0.996,1.007) 1.028  (0.988,1.069) 1.001 (0.995,1.006) 1.023 (0.984,1.063)
Young adult 0.412%** (0.266,0.636)
N 2,816 748 2,068 2,816
F 6.649 2.975 5.554

AOR, adjusted odds ratio; CI, confidence interval.

aEach interaction term was introduced in a separate model. Interaction models were adjusted for all other covariates. Main effects from interaction models not

shown.

"Reference category: white.

‘Reference category: cigarette only smoker at baseline.

INR, results not reported because of limited sample size.
*<.01, **p <.05, ***p < .001.
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is consistent with our finding that young adults were significantly
more confident that they would be able to quit and less likely to
use cessation assistance compared with older adults. Young adults
may perceive evidence-based strategies as ineffective,* they may be
concerned about side effects and harms from use of NRT or medi-
cation,** or they may not perceive these treatment options as rele-
vant for them.?*” Moreover, young adults have expressed concern
about the cost of evidence-based cessation aids and may not know
about low cost or free evidence-based treatment,””** though some re-
search has suggested that young adults may not use these treatment
options despite being aware of them.’ Self-identified social smoking
young adults were found to have lower intentions to quit and fewer
quit attempts (quitting for 1 month or more) compared with regular
smokers.?’

More work is needed to motivate young adults to seek evidence-
based treatments.®**3! Interventions should reduce the barriers to
NRT and medication use, for example by addressing and correcting
preconceptions about use of and side effects from NRT and medica-
tions,?**” by comparing the costs of medication to those of continued
tobacco use, and by improving awareness of free NRT and coun-
seling through state quitlines.?”* More efforts should be undertaken
to frame evidence-based smoking cessation strategies in a way that
makes them appear relevant for young adult smokers.

The aggressive use of social media to advertise e-cigarettes®
might also contribute to young adults’ disproportionate use of these
devices as a cessation strategy. As an alternative to digital promotion
of tobacco products, digital and mobile health interventions, includ-
ing text messaging, apps, social media, and online interventions, may
be effective tools to improve the relevance and reach of evidence-
based cessation for young adult smokers.**35 Moreover, there is
emerging evidence that digital interventions can support smoking
cessation among young adults,**¢ though studies have also found
that young adults engaged less with an online smoking cessation
intervention compared with older smokers.’” Given the promise of
digital interventions to increase reach to young adult smokers, future
research should investigate effective strategies for improving engage-
ment among young adults and for helping them achieve abstinence
through digital smoking cessation interventions.

Notably, over 30% of young and older adults in the PATH
study who tried to quit between Waves 1 and 2 reported switch-
ing to another tobacco product, almost exclusively to e-cigarettes,
to help them quit smoking. In our study, 3.6 times more young
adults who made a quit attempt used product substitution than an
evidence-based strategy. The implications of this finding depend on
the effectiveness of e-cigarettes for young adult cigarette cessation.
High-quality research on the effectiveness of e-cigarettes for cessa-
tion is limited, observational trials report mixed findings,* and few
studies have isolated young adults for study. A comprehensive review
by the National Academies of Sciences, Engineering, and Medicine
concluded that “overall, there is limited evidence that e-cigarettes
may be effective aids to promote smoking cessation.”*® The effect-
iveness of e-cigarettes as a cessation aid for young adults, who have
been smoking for fewer years, are likely more susceptible to new
tobacco products, and report an array of reasons to use e-cigarettes,
might be different than that for older adults. There is limited evi-
dence regarding e-cigarette-assisted cessation for young adults.?**

Our findings also illuminate that differences in cessation assist-
ance might contribute to tobacco-related health disparities. For ex-
ample, smokers who identified as a racial or ethnic minority were
more likely to attempt to quit unassisted, a finding consistent with

previous studies.’” LGB+ individuals were no different from their
heterosexual counterparts in likelihood of using evidence-based
strategies when trying to quit (consistent with previous work, e.g.,
Fallin et al.*'), but were more likely to substitute to a different to-
bacco product. Disparities in cigarette use among sexual minority
individuals are well documented (e.g., Rath et al.*?), including in a
previous study of PATH Wave 1 that found both young (18-24) and
older (225) lesbian/gay and bisexual women and young gay men
had higher relative odds of regularly smoking cigarettes compared
with their heterosexual counterparts.*® That study also found that
young and older lesbian/gay and bisexual women were significantly
more likely to be established e-cigarette users, and older gay men had
significantly higher experimental use of e-cigarette.® If e-cigarettes
are found not to be generally effective for cessation, higher use of
e-cigarettes as a cessation aid among LGB+ smokers might exacer-
bate already present tobacco-related health disparities.

Limitations

The PATH study questionnaire precludes us from isolating cigarette
cessation attempts for smokers who use another non-e-cigarette to-
bacco product. However, findings were consistent when we isolated
exclusive cigarette smokers in a robustness check. Furthermore, a
comparison of cigarette cessation attempts and strategy choice be-
tween cigarette-only smokers and polytobacco users conducted be-
fore the proliferation of e-cigarettes (2010-2011) found that both
cigarette-only and dual users had similar odds of having made a past
year cigarette smoking quit attempt and of having used counseling
or medication during that quit attempt.?! Both previous research and
our robustness check suggest our findings reflect cigarette cessation
attempts specifically.

Despite the PATH study’s large sample size, we were unable to
report results for some of the race and ethnicity covariates in the
young adult sociodemographic model due to insufficient cell size.
However, this limitation serves as additional evidence of the under-
utilization of evidence-based cessation aids by young adults of color.
This study relies on self-reported cessation attempts, which are sub-
ject to recall-bias. In addition to inaccurate or incomplete responses
because of memory, respondents who tried to quit in the study
period but were unsuccessful might have reframed the experience
and no longer classified it as a quit attempt when asked at Wave 2. If
this is the case, it is likely that underreporting is higher for unassisted
quit attempts than assisted quit attempts, which would make our
estimates of strategy use rates conservatively high.

Conclusion

The present study used the detailed and large PATH study to explore
differences in cessation intentions and strategies between young
adult established smokers and their older counterparts. Our findings
that young adults desire to quit but continue to attempt to do so
without help emphasize the need to provide appropriate cessation
services to this population. Young adulthood is a key transition time
for tobacco use, and tailored cessation services could help young
adults quit smoking before long-term health effects of tobacco use
are manifest.

Supplemental Material

Supplementary data are available at Nicotine and Tobacco Research
online.
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