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Abstract

Introduction: Research is needed to examine trajectories of tobacco use beyond cigarette smoking, 
particularly during emerging middle young adulthood, and to identify distinct multilevel influ-
ences of use trajectories.
Aims and Methods: We examined (1) tobacco use trajectories over a 2-year period among 2592 young 
adult college students in a longitudinal cohort study and (2) predictors of these trajectories using vari-
ables from a socioecological framework, including intrapersonal-level factors (eg, sociodemographics, 
psychosocial factors [eg, adverse childhood experiences, depressive symptoms, and attention-deficit 
hyperactivity disorder symptoms], early-onset substance use), interpersonal factors (eg, social sup-
port, parental substance use), and community-level factors (eg, college type, rural vs. urban).
Results: About 64.5% were female and 65.0% were white. From age 18 to 26, 27%–31% of par-
ticipants reported past 30-day use of any tobacco product. We identified four trajectory classes: 
Abstainers/Dabblers who never or infrequently used (89.2%); Adult users who began using fre-
quently around age 20 and continued thereafter (5.9%); College Smokers who began using before 
19 but ceased use around 25 (2.5%); and Teenage users who used during their teenage years but 
ceased use by 22 (1.9%). Multinomial regression showed that, compared to Abstainers/Dabblers, 
significant predictors (p < .05) of being (1) Adult users included being male, earlier onset marijuana 
use, attending public universities or technical colleges (vs. private universities), and living in urban 
areas; (2) College users included being male, earlier onset marijuana use, and parental alcohol or 
marijuana use; and (3) Teenage users included only earlier onset marijuana use.
Conclusion: Distinct prevention and intervention efforts may be needed to address the trajectories 
identified.
Implications: Among young adult college students, the largest proportion of tobacco users dem-
onstrate the risk of continued and/or progression of tobacco use beyond college. In addition, spe-
cific factors, particularly sex, earlier onset marijuana use, parental use of alcohol and marijuana, 
and contextual factors such as college setting (type of school, rural vs. urban) may influence to-
bacco use outcomes. As such, prevention and cessation intervention strategies are needed to ad-
dress multilevel influences.
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Introduction

Historically, the US tobacco market was comprised almost exclu-
sively of cigarettes; however, the last decade entailed major shifts to 
include various alternative tobacco products (ATPs) including com-
bustible tobacco products (eg, little cigars and cigarillos or LCCs) 
and noncombustible products (eg, electronic nicotine delivery sys-
tems [ENDS]).1–3

This new tobacco market has altered tobacco use, particularly 
among young adults. While cigarette smoking prevalence has de-
creased, ATP use prevalence has increased.3 Moreover, research has 
identified different clusters of tobacco users.4–6 One study of college 
students identified three tobacco use profiles: heavy polytobacco 
users (7.3% overall), light polytobacco users (17.3%), and LCC/
hookah/marijuana co-users (10.4%).5 Another study grouped non-
users or low-level users (61.8%), non-hookah tobacco users (6.8%), 
hookah/marijuana users (12.9%), and polysubstance users (5.6%).6 
Another study of young adult California bar patrons identified six 
latent use classes: cigarette-only users (46.1%), high overall users 
(14.4%), and those mostly using LCCs (11.9%), smokeless tobacco 
(SLT, 2.6%), ENDS (12.0%), and hookah (13.1%), respectively.4 
In these studies, tobacco use categorization was associated with 
sociodemographic and psychosocial factors (eg, depressive symp-
toms, social influences, and tobacco-related attitudes).4–6

This prior research provides cross-sectional snapshots of user 
profiles but does not address how these user profiles evolve over 
time, which is particularly important during the 20s, a critical period 
for tobacco use behavioral trajectories.7 Some prior research, fo-
cused almost exclusively on cigarettes, has identified various young 
adult tobacco use trajectories,8,9 including never-smokers, experi-
menters, light/occasional smokers, early established smokers, late 
escalators, and quitters/decliners.9 One analysis of nationally rep-
resentative, longitudinal data from 9791 young adults (aged 18–34) 
identified three classes of smoking trajectories: nonsmokers (79.3%), 
rapid escalators or daily smokers (11.3%), and dabblers (9.4%).10 
Other research has documented notable changes in tobacco use in 
6 months11 or a year.12 Collectively, the literature indicates various 
young adult tobacco use trajectories8,9,13 but seldomly included or 
accounted for ATP use. This is critical given rapid changes in young 
adult tobacco use within the new tobacco market.12

The current study draws from socioecological developmental14 
and social cognitive perspectives15 to examine trajectories of to-
bacco use, including cigarettes and ATPs, among young adult col-
lege students. These perspectives suggest that tobacco use and use 
trajectories are shaped during this pivotal developmental period by 
multilevel influences (eg, individual, interpersonal, and community).

In regard to individual-level factors influencing tobacco use, 
smoking progression is greater among men10,16,17 and those with 
lower educational attainment and annual income.10 In addition, al-
though the prevalence of smoking among whites is higher than blacks 
in emerging adulthood (18–25 years), the prevalence declines during 
the 20s among whites but not blacks,10,18,19 resulting in roughly equal 
prevalence by age 30.18,19 Regarding psychosocial factors, tobacco 
use, specifically cigarette use, and development of addiction have 
been associated with experiencing more adverse childhood events 
(ACEs; eg, physical or sexual threat or abuse, parental divorce/sep-
aration),20,21 as well as having higher depressive22,23 and attention 
deficit hyperactivity disorder (ADHD) symptoms.24,25 With regard to 
ATPs, several studies have found no associations26–28; however, other 
cross-sectional research has found that depressive symptoms predict 
a greater likelihood of being classified in a tobacco use group29 and 

that LCC use was predicted by greater depressive symptoms, SLT use 
was predicted by greater ADHD symptoms, but ENDS and hookah 
use were not predicted by these psychological symptoms.30 In add-
ition, other substance use, particularly the use of alcohol and mari-
juana (common among young adults31), is correlated with tobacco 
use.31,32 Moreover, tobacco use characteristics, such as early-onset 
use33–35 and polytobacco use,36–38 have been associated with the risk 
of nicotine dependence.

Interpersonal factors, including social support39,40 and parents 
using tobacco,10,29,33 have been shown to impact tobacco use trajec-
tories. Also, community-level influences on young adult tobacco use 
may include whether they live in rural or urban areas, whether they 
attend college, and the type of college they attend1–3,41; for example, 
compared to 4-year colleges/universities, community/technical col-
leges have higher student smoking prevalence.41

The current study aimed to extend the literature by exam-
ining the trajectories of tobacco use beyond cigarette smoking 
from emerging young adulthood to middle young adulthood and 
identifying multilevel influences of use trajectories. Specifically, we 
examined (1) tobacco use trajectories over a 2-year period among 
young adult college students in a longitudinal cohort study and (2) 
predictors of these trajectories including factors at the intrapersonal 
(ie, sociodemographics, psychosocial factors [ie, ACEs, depressive 
symptoms, ADHD symptoms], substance use-related factors), inter-
personal (ie, social support, parental substance use), and community 
levels (ie, type of college, rural vs. urban setting).

Methods

Procedures and Participants
The current study was conducted as part of a larger study, Project 
DECOY (Documenting Experiences with Cigarettes and Other 
Tobacco in Young Adults), a 2-year, six-wave longitudinal cohort 
study involving 3418 racially/ethnically diverse students (ages 
18–25) from seven Georgia-based colleges/universities beginning in 
Fall 2014, consisting of self-report assessments via online surveys 
every 4 months for 2 years (Fall, Spring, and Summer). Two cam-
puses had existing tobacco-free campus policies at the launch of the 
study, three implemented such policies in 2014, one implemented 
such a policy in 2015, and one remains without a comprehensive 
smoke-free policy. Project DECOY was approved by the Emory 
University and ICF Institutional Review Boards as well as those of 
the participating colleges/universities.

Detailed information on sampling and recruitment is available 
elsewhere.42 Briefly, eligible participants were 18–25 years old and 
able to read English. A  list of students was obtained from each 
institution’s registrar’s office. One public and two private colleges/
universities had 3000 students randomly selected from those eli-
gible; the remaining colleges/universities had eligible student bodies 
less than 3000, so all eligible students were recruited. The invita-
tion e-mails described the study and related incentives. Interested 
students were routed to the consent form and, once consented, com-
pleted the baseline (Wave 1 [W1]) survey.

Recruitment at each school closed after reaching recruitment 
goals. Response rates ranged from 12.0% to 59.4%, with an overall 
response rate of 22.9% (N  =  3574/15 607)  within 72  h at each 
school, meeting recruitment targets. A  week after completing the 
baseline survey, participants were asked to “confirm” study partici-
pation by confirming their consent as a response to an e-mail sent 
to them reminding them of what the study entailed. They were then 
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provided their first gift card ($30). The response rate after confirm-
ation was 95.6% (N = 3418/3574). The baseline sample was largely 
representative of each school’s demographic profile, although re-
spondents were disproportionately female.

Participants were e-mailed and texted before each wave of data 
collection. Retention across waves exceeded 70% (W2: 86.4%; W3: 
83.9%; W4: 85.5%; W5: 78.7%; W6: 70.2%). Current analyses 
focus on the 2952 participants who reported any information re-
garding tobacco use beyond W1 (86.4% of the baseline sample), as 
we chose to model tobacco use from W2 to W6. Note that those who 
only completed the baseline survey (vs. those included in these ana-
lyses) were more likely to be Asian (vs. any other race), to attend an 
HBCU or technical college (vs. private school), and to report base-
line past 30-day use of the range of tobacco products (except SLT) 
and marijuana (ps < .05). No significant differences were found with 
regard to age, sex, sexual orientation, ethnicity, parental education, 
or rural/urban setting.

Measures
Outcome
Tobacco use was assessed at W1 by asking, “For each of the following 
products, indicate if you have ever tried them in your lifetime: cigar-
ettes, flavored little cigars or cigarillos (e.g., Black and Milds, Swisher 
Sweets cigarillos); chewing tobacco, snuff, or dip (e.g., Redman, Levi 
Garrett, Beechnut, Skoal, Copenhagen); snus (e.g., Camel/Marlboro 
Snus); electronic cigarettes, e-cigarettes, or vape pens (e.g., Blu or 
NJOY), and hookah or waterpipe.” Additionally, those who indi-
cated lifetime use of each product were subsequently asked, “In the 
past four months, on how many days have you used each of the 
following products?” with response options ranging from 0 to 120. 
We categorized flavored little cigars and flavored cigarillos as LCCs 
and chewing tobacco, snuff, dip, and snus as SLT. Tobacco use was 
operationalized as any use of at least one of the tobacco products in 
the past 4 months at each timepoint in order to have data covering 
the 2-year period. At each wave, we also assessed the number of 
days of use in the past 30 days; we used this baseline assessment to 
characterize baseline tobacco use profiles among the user subgroups 
identified in growth mixture modeling (GMM).

Individual-Level Predictors
At W1, we assessed sociodemographics (eg, age, sex, sexual orien-
tation, race/ethnicity, parental education level). Regarding psycho-
social factors, ACEs were measured at W2 using the 10 items from 
the Centers for Disease Control and Prevention (CDC)-developed 
ACEs,43 which assess events (eg, parents with mental health or sub-
stance use problems, parental interpersonal violence, childhood mal-
treatment or abuse) occurring prior to age 18 (0 = no, 1 = yes; score 
range 0–10). Cronbach’s alpha was .75. Depressive symptoms were 
measured at W1 using the Patient Health Questionnaire—9 item,44 
assessing symptoms in the past 2 weeks (0 = not at all to 3 = nearly 
every day; score range 0–27). Cronbach’s alpha was .87. ADHD 
symptoms were measured at W2 using the six screening items from 
the Adult ADHD Self-Report Scale Symptom Checklist,45 assessing 
symptoms (eg, “difficulty getting things in order when a task re-
quires organization”) in the past 6 months (0 = never to 4 = very 
often; score range 0–24). Cronbach’s alpha was .74.

Age of first use of marijuana, cigarettes, and alcohol was as-
sessed at W1 and used to code early-onset use. Those who reported 
initiating use of marijuana at ≤18  years old, cigarettes at ≤16, or 
alcohol at ≤16 were defined as earlier onset users. These cutpoints 

were determined by examining distributions of the age of initiation 
across substances per the National Survey on Drug Use or Health.46 
In addition, we assessed the past 30-day use of tobacco products 
(cigarettes, cigars, SLT, e-cigarettes, hookah), marijuana, and alcohol 
at W1.

At W6, participants were asked to indicate which products they 
had ever used among the following: cigarettes, large cigars, LCCs, 
chewing tobacco, snus, e-cigarettes or vapes, and hookah. We calcu-
lated the number of products ever used based on this question.

Interpersonal-Level Factors
Social support was measured at W2 using the Interpersonal Support 
Evaluation List—12 item,47 assessing the perceived social support on 
a four-point scale (0 = definitely false to 3 = definitely true). Items 
are summed to yield a total score (range 0–36); three subscales 
comprised of four items each can also be calculated (appraisal, be-
longing, tangible; subscale score range 0–12). Cronbach’s alpha was 
.85. Parental substance use was assessed at W1 by asking partici-
pants if any parent currently used marijuana, tobacco (cigarettes, 
cigars, SLT, e-cigarettes, hookah), or alcohol, respectively.48

Community-Level Factors
Schools were categorized by type (private, public, HBCU, technical 
college) and as rural or urban.

Data Analysis
First, we calculated descriptive statistics for all variables to screen for 
outliers or influential data points. Then, GMM was used to analyze 
tobacco use by age as the time ordering dimension (rather than by 
wave which would confound age heterogeneity), which facilitated (1) 
identification of a set of discrete, mutually exclusive latent classes of 
tobacco use trajectories from age 18 to 28 (using longitudinal data, 
W2–W6) and (2) variation in trajectories across individuals based 
on age and estimates mean parameters for each trajectory.49 We 
fitted linear curves, which identified use trajectory classes, while ac-
counting for the clustering of students in schools. Quadratic models 
did not yield a solution for two and three class models within 48 h 
of computing and were thus not pursued further. The number of tra-
jectories that best fit the data was determined using several statistics: 
relatively lower Akaike’s Information Criterion, nonsignificant like-
lihood ratio test, relatively higher entropy value, and meaningfully 
large class sizes N ≥ 50. To assess associations between tobacco tra-
jectory class and participant characteristics, we conducted bivariate 
analyses to explore first subgroup differences and then multinomial 
logistic regressions to more robustly test correlates of trajectory class 
membership.

We conducted the GMM analysis using Mplus 8.0 using Full 
Information Maximum Likelihood estimation (Los Angeles, CA). 
Using SAS v. 9.4 (SAS Institute, Inc., Cary, NC), data cleaning (ie, 
identifying incomplete or nonsensical data; modifying or correcting 
data) was done, and then post-GMM multinomial regression ana-
lyses were conducted.

Results

Participant Characteristics
Of the 2952 participants included in these analyses, 64.5% were female, 
91.7% heterosexual, 65.0% white, and 7.8% Hispanic; 83.0% had 
parents with bachelor’s degrees or more education (Table 1). Regarding 
baseline substance use, earlier onset use of cigarettes, alcohol, and 
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marijuana was reported by 10.5%, 33.9%, and 29.1%, respectively. Past 
30-day use was as follows: cigarettes 9.8%, LCCs 10.2%, SLT 3.4%, 
ENDS 10.3%, hookah 11.4%, alcohol 62.5%, and marijuana 22.5%. 
Regarding interpersonal factors, parental tobacco, alcohol, and marijuana 
use was reported by 32.3%, 55.7%, and 6.3%, respectively. In terms of 
community settings, the majority attended private or public colleges/uni-
versities (41.7% and 27.8%, respectively), 58.4% resided in rural settings.

Tobacco Use Trajectories
From age 18 to 26, approximately 27%–31% reported past 30-day 
use of any tobacco product; however, reports of tobacco use declined 
after age 26 (Figure 1, A). Using Akaike’s Information Criterion, dif-
ference tests, and entropy (Supplementary Table S1), we identified 
four trajectory classes (Figure 1, B). We labeled the first and largest 
group (91.6%, n = 2703) the Abstainers/Dabblers—those who did 
not use tobacco, used it once, or used it intermittently during the 
study period. (We conducted preliminary analyses to determine the 
appropriateness of categorizing this group together versus separ-
ating abstainers from those who used tobacco only once or a couple 
of occasions; as no significant differences were found, we made this a 
single category.) The second group was Adult users (4.2%, n = 124), 
who began using more frequently around age 20 and continued 
use into adulthood. The third group was College Smokers (2.5%, 
n = 73), who began using tobacco before age 19, continued during 
their college years, and ceased use around 25. The fourth group was 
Teenage users (1.8%, n = 52), who used tobacco during their teenage 
years but ceased by 22. The curve for Abstainers/Dabblers indicates 
that the overall probability increased with age from about 25% to 
30% from age 19 to 27. In general, few participants were in groups 
with trajectories of continuous use of tobacco.

We then characterized tobacco use among groups (Table 2). The 
average number of tobacco products ever used among the groups 
were Dabblers/Abstainers M = 1.61 (SD = 1.87), Adult users M = 4.19 
(SD = 1.90), College users M = 4.22 (SD = 1.93), and Teenage users 
M = 2.40 (SD = 1.73), indicating higher numbers among Adult users 
(p < .001), College users (p < .001), and Teenage users (p  =  .004), 
compared to Dabblers/Abstainers. Compared to Dabblers/Abstainers, 
Adult and College users were more likely to report any tobacco 
product use (and use of each tobacco product) as well as alcohol and 
marijuana use at W1. Teenage users showed fewer differences, with 
higher reported rates of use of LCCs (p = .011), SLT (p = .028), and 
e-cigarettes (p < .001), but no other significant differences.

Predictors of Differing Tobacco Use Trajectories
Bivariate analyses comparing characteristics among all subgroups 
as well as among the user subgroups only are presented in Table 1. 
Multinomial regression identifying predictors of class membership 
(Table 3) showed that predictors of being Adult users (vs. Abstainers/
Dabblers) included being male (p < .001), earlier onset marijuana use 
(p < .001), attending public universities or technical colleges (vs. private 
universities; p = .041 and p = .006, respectively), and living in an urban 
setting (p = .014). Predictors of being College users included being male 
(p < .001), earlier onset marijuana use (p = .006), and parental use of 
alcohol (p = .035) or marijuana (p = .024). Predictors of being Teenage 
users included only earlier onset marijuana use (p < .001).

Discussion

Current findings extend the literature regarding young adult to-
bacco use trajectories. Trajectories resembling those previously V
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documented were identified.10,11,29 One group represented those 
using tobacco during the teenage years and reducing or ceasing 
early in their college years (Teenage users, 1.9%). Another group 
represented those using tobacco before age 19, through their col-
lege years, and ceasing around age 25 (College Smokers, 2.5%). 
Unfortunately, the largest tobacco use group included those who 
began using more frequently around age 20 and continued use 
regularly into adulthood (Adult users, 5.9%). Not surprisingly, 
Dabblers/Abstainers and Teenage users reported lower numbers of 
products ever used on average (1–2.5 products), with College and 
Adult users having at least tried more on average (4–5 products). 
Also unsurprisingly, compared to Dabblers/Abstainers, College and 
Adult users were more likely to report any tobacco product use 
(and use of each tobacco product) as well as alcohol and marijuana 

use at baseline, with Teenage users showing fewer differences com-
pared to Abstainers/Dabblers.

Leveraging a socioecological perspective,14 we documented dif-
ferences in these groups across individual-, interpersonal-, and 
community-level factors. Compared to Abstainers/Dabblers, several 
important predictors were found, particularly identifying Adult and 
College users but to a far lesser extent identifying Teenage users. 
Marijuana use was a factor that distinguished all three tobacco use 
trajectories. Specifically, earlier onset marijuana use predicted being 
Adult, College, and Teenage users. Thus, marijuana use in adolescent 
years may be the most critical indicator of future risk for tobacco 
use, continued use, and potential dependence. Males were more 
likely to be Adult and College users, but not Teenage users. This 
aligns with prior research, indicating that males are at greater risk of 
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tobacco use progression.10,13,16,17 The fact that being male predicted 
the later escalation categories but not the category of users at least 
risk also coincides with this literature.

Three predictors distinguished Adult users (ie, college type, rural/
urban) and College users (parental substance use). Adult users more 
likely attended public universities or technical colleges (vs. private 
universities) and live in urban settings. In relation to the former, note 
that we considered including other campus attributes including the 
time of tobacco-free campus implementation or baseline campus 
prevalence of smoking. However, these were highly related to school 
type. Because campus type has been robustly associated with tobacco 
use,41 we retained school type rather than the others. Regardless of 
the tobacco control context, tobacco-free policies may have less im-
pact on technical colleges, as these campuses are smaller so students 
can more easily get off campus to smoke and may also spend less 
time on campus than traditional college students. Perhaps along 
these lines, rural areas often have fewer smoke-free policies and 
higher smoking prevalence. These structural factors may play crit-
ical roles in making tobacco use normative and facilitating long-term 
use and eventual dependence.

Predictors of being College users included parental alcohol or 
marijuana use, as the literature10,29,33 and our prior research exam-
ining cigarette smoking in this sample13 would suggest. However, 
parental alcohol or marijuana use did not predict Teenage use or 
Adult use trajectories, and parental tobacco use did not predict to-
bacco use trajectories. This may reflect the fact that Teenage users 
resembled Abstainers/Dabblers in terms of their overall risk and risk 
profile and thus may not have been exposed to parental substance 
use at significant levels. Moreover, perhaps Adult users are less in-
fluenced by parental use behaviors, as their use escalated at times 
that likely involved less parental influence. Finally, parental tobacco 
use was most likely to be cigarette smoking, so parental tobacco use 
may not influence other tobacco product use. This is likely the case, 
given that parental tobacco use was found to be related to cigarette 
smoking early in the college years in our prior research.13

Several nonsignificant findings were identified that were not an-
ticipated based on the literature. For example, race, parental educa-
tion, symptoms of depression or ADHD, ACEs, and social support 
were not significant predictors of any tobacco use categories. The 
reasons for these nonsignificant findings are unclear. One reason 
may be the small numbers (ie, low statistical power) included in the 
three user categories, particularly the Teenage user and College user 
categories. This may have limited power to adequately test and de-
tect some potentially significant associations. The literature suggests 
that being white or Asian would predict college onset smoking13,16,17 
and that blacks would show an escalation in the later 20s.10,18,19 This 
might reflect the fact that different races and ethnicities are at higher 
risk for using different tobacco products.42 In addition, parental 
education may be a less robust predictor among college students. 
Regarding mental health-related factors, these nonsignificant find-
ings may reflect the fact that this college student sample may not 
have had the level of ACEs or mental health symptoms that would 
represent the broader young adult population and that social sup-
port may be differentially experienced, and thus reported, among 
young adults.

Study findings have implications for research and practice. 
Collectively, these findings suggest that traditional predictors of smoking 
uptake in young adulthood, as documented in the literature, are not par-
ticularly relevant when considering the broader array of tobacco products 
in the current market. Additional research is needed to better understand 
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risk factors for using these ATPs over time and the distinct trajectories. 
Moreover, it is particularly important to identify predictors of Adult use, 
as this group represented the highest risk for tobacco-related morbidity 
and mortality. Other life course factors specific to this time period need 
further examination. For instance, the research could assess factors re-
lated to transiting out of the college years, developing independence, edu-
cational and career advancement, and establishing stable relationships 
(eg, marriage, parenting). This is particularly relevant as transitions to 
more conventional social roles (eg, work, marriage) in young adulthood 
predict cessation of risky behaviors, including tobacco use.17 Future re-
search should also assess a broader range of socio-contextual factors (eg, 
smoking prevalence, social norms, smoke-free air policies) that might in-
fluence tobacco use during this time. Qualitative research is also needed 
to examine how the different ATPs are used and perceived over time 
among young adults, which are more prevalent over time, and which 
are the most notable markers for continued or long-term use. In practice, 
more progressive policies are needed to decrease access to tobacco and 
other substances among young adults, particularly policies relevant to 
ATP use such as excise taxes on ATPs and smoke-free air policies that 
include ATPs. Campus-based services must systematically assess the use 
of the broad range of substances used by college students and provide 
appropriate intervention.

Limitations
This study has some notable limitations. First, given the small pro-
portions of participants indicating the use of some ATPs (eg, SLT), 
we were not able to model use trajectories of each of the ATPs; how-
ever, our previous research did examine cigarette smoking trajec-
tories,13 to which we were able to compare current results. Second, 
this sample included some small trajectory classes, which indicates 
the need for replication in larger sample sizes with greater represen-
tation of certain classes. Third, our measures did not exhaustively 
assess other psychological characteristics (eg, anxiety). Fourth, our 
analyses did not consider any interactions across levels of influence 
due to the large number of predictors included in these analyses (and 
thus limited power to test for interactions); the small sample sizes 
in some of the groups identified also limited power to detect signifi-
cant results. Fifth, the sample was drawn from colleges/universities 
in Georgia and may have limited generalizability. However, it should 
be noted our sample is diverse in terms of race/ethnicity, geographic 
location (urban vs. rural), school types, and socioeconomic back-
grounds. We also did not have access to exact sociodemographics 
of the student populations at each college/university nor the spe-
cific sociodemographics of the students represented by each e-mail 
address provided by registrars. Thus, we were not able to examine 
statistically questions of selection bias. However, the sample derived 
at each school was representative of the aggregate data on the stu-
dent populations regarding race and ethnicity but not sex; other data 
(eg, age, socioeconomic status) of the student populations were not 
available. In addition, all waves of data collection were completed 
by 2403 participants (70.3% of the baseline sample); however, we 
conducted the GMM analysis using Full Information Maximum 
Likelihood estimation, which allowed modeling on a larger sample 
(n = 2952) including participants with some missing data. Finally, 
these analyses are limited by the self-report nature of the assessments.

Conclusions

Three distinct trajectories of young adult tobacco use were iden-
tified, including Teenage, College, and Adult users, with the latter 
demonstrating the greatest overall tobacco-related risks. Of 

particular importance is that, while some anticipated factors distin-
guished the tobacco use categories (eg, being male, earlier marijuana 
use), few others predicted being in one of the tobacco user groups, 
and some predictors were specific to the distinct user groups. Thus, 
more research is needed to identify risk factors for using the broad 
range of tobacco products, particularly during the different eras of 
adolescence and young adulthood.

Supplementary Material
A Contributorship Form detailing each author’s specific involvement with this 
content, as well as any supplementary data, is available online at https://aca-
demic.oup.com/ntr.
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