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Abstract

Introduction: Patterns of adolescent tobacco product use are evolving rapidly and need 

examination. We assessed whether ever use of cigars (i.e., lifetime use) was related to an increased 

risk of subsequent cigarette initiation and dual use of cigars and cigarettes.

Methods: Leveraging data from three prospective cohort studies of adolescents (n=6258), we 

assessed the odds of initiating cigarettes at one-year follow-up among ever cigar users at baseline, 

relative to never cigar users, after adjusting for demographics and e-cigarette use. We also assessed 

patterns of transition between exclusive use of cigars, exclusive use of cigarettes, and dual use of 

both cigars and cigarettes between baseline and follow-up, and whether these associations differed 

by e-cigarette use.

Results: Among never cigarette smokers (n=4876; 79.3% of the total sample), 3.4% reported 

ever cigar use by baseline. Ever cigar use by baseline was associated with higher likelihood of 

initiating cigarettes by follow-up (31.3%), relative to never cigar use at baseline (8.4%; adjusted 

odds ratio=2.26, 95% confidence interval: 1.52, 3.35). Effect estimates were stronger if e-cigarette 

was used by baseline. Furthermore, exclusive ever cigar use by baseline was associated with a 2-4-

fold increase in the odds of transition to exclusive cigar, exclusive cigarette, and dual use at 

follow-up, relative to non-users of either product by baseline.

Conclusions: Comprehensive tobacco regulations and early prevention efforts focused on 

reducing youth appeal of cigars may be warranted, as cigar use may place youth at risk for 

subsequent cigarette use as well as dual use of cigars and cigarettes.
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1. Introduction

The adolescent tobacco use landscape has changed rapidly in recent years. Cigarettes are no 

longer the most frequently used tobacco product among adolescents, and use of other 

tobacco or nicotine products has become common (Gentzke et al., 2019). Currently, 7.6% of 

U.S. adolescents have used a cigar in the past 30 days, making it the third most commonly 

used product among adolescents, following e-cigarettes (20.8%) and cigarettes (8.1%) 

(Gentzke et al., 2019). Adolescents are now likely to be introduced to nicotine through non-

cigarette products. While there is substantial evidence that youth who use e-cigarettes are at 

high risk for subsequently initiating cigarette smoking (Soneji et al., 2017), whether use of 

cigars or cigarillos (hereafter referred to as “cigars”), is also associated with increased odds 

of future cigarette initiation is unknown.

A relative lack of regulation surrounding cigars has resulted in multiple unique features that 

may make these products particularly attractive to youth, and potential entry point into 

combustible tobacco use prior to cigarettes. Although the Family Smoking Prevention and 

Tobacco Control Act banned flavors (except menthol) from cigarettes in 2009, flavors that 

appeal to youth remain permissible in cigars sold in the U.S. (FDA, 2017). Flavors make 

tobacco products easier to initiate, as they can mask the product’s natural harshness 

(Delnevo et al., 2015). Indeed, adolescent cigar users cite the availability of appealing 

flavors as a top reason for cigar initiation (Kong et al., 2017a). Additionally, adolescents are 

attracted to cigars because of their low prices (Kong et al., 2017a; Kong et al., 2017b). A 

comparably sized package of cigars costs much less than a package of cigarettes; in 2013, 

the price of a pack of 20 little cigars was as low as $0.88 (Campaign for Tobacco-Free Kids, 

2013). Moreover, cigars can be sold in packages of one or two, further reducing an already 

low price point. Adolescents also find cheap cigars appealing because they can be converted 

to blunts (i.e., hollowed out cigar filled with marijuana) (Kong et al., 2018).

There are several reasons to suspect longitudinal associations between youth cigar and 

cigarette use initiation. Adolescents who enter into combustible tobacco product use via 

cigars and enjoy the sensory and pharmacological effects of cigar use may be inclined to try 

using cigarettes. It is also plausible that adolescents who smoke cigarettes may be at 

increased risk of initiating use of cigars. The strong physical resemblance of many little 

cigars to cigarettes (e.g., nearly identical size and shape) (Delnevo et al., 2017) may draw 

youth cigarette smokers to trying a very similar product in cigars that are at a lower price 

point.

In the current report, we pooled data from 3 adolescent cohorts to examine whether cigar use 

among cigarette-naïve adolescents was associated with increased odds of subsequent 

cigarette initiation at one-year follow-up, and, in separate models, whether trying a cigarette 

was associated with increased odds of subsequent cigar use initiation. To determine the 

generalizability of these results in the context of increasing e-cigarette use (Gentzke et al., 

2019), we also examined whether these associations differed by concomitant e-cigarette use. 

We additionally assessed patterns of transition between exclusive use of cigars, exclusive use 

of cigarettes, and dual use of both cigars and cigarettes between baseline and follow-up.
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2. Methods

We pooled data from three prospective cohort studies across two Tobacco Center of 

Regulatory Science sites: two from California: the Children’s Health Study (CHS; 

Barrington-Trimis et al., 2015; McConnell et al., 2006) and the Happiness & Health Study 

(H&H; Leventhal et al., 2015a), and one from Connecticut: the Yale Adolescent Survey 

Study (YASS; Kong et al., 2015; Krishnan-Sarin et al., 2015b).

The current cohort of the CHS (n=1553) includes adolescents in Southern California initially 

surveyed regarding tobacco product use in 11th or 12th grade in the spring of 2014 and again, 

approximately 18 months later. The H&H Study includes adolescents in different regions of 

Southern California who were surveyed throughout high school; we used data from the 

spring of 2014 (9th grade; baseline) and spring of 2015 (10th grade; follow-up, total 

n=3190). The YASS (n=1404) is an anonymous schoolwide survey assessing tobacco use 

behaviors and perceptions in three southeastern Connecticut high schools in the fall of 2013 

and spring of 2014. Sampling strategies, procedures, and attrition rates of CHS (Barrington-

Trimis et al., 2015), H&H (Leventhal et al., 2015b), and YASS (Krishnan-Sarin et al., 

2015a) have been reported elsewhere.

2.1. Measures

Ever use of cigars/cigarettes/e-cigarettes was assessed at both time points. Participants were 

considered ever users of cigarettes if a valid age was provided in response to a question 

asking about the age in which adolescents took “even one or two puffs” of a cigarette. CHS 

and H&H determined ever use of e-cigarettes and cigars (defined as “cigar, cigarillo, or little 

cigar”), also based on the age of onset questions. For YASS, ever use of e-cigarettes and 

cigars were determined by a response of “yes” to questions that asked if they had ever tried 

e-cigarettes (defined as “electronic devices that are shaped like cigarettes and contain a 

liquid, which is vaporized and inhaled”) or cigars or cigarillos (defined as “cigars the same 

size as cigarettes. A common brand is Black and Mild”).

Past-30-day use of cigars/cigarettes was assessed at both time points in all studies with a 

question, “During the past 30 days, on how many days did you use (tobacco product)?” 

Response options were 0 days, 1-2 days, 3-5 days, 6-9 days, 10-19 days, 20-29 days, and all 

30 days. Covariates included sex (male/female), baseline school grade (9th-12th grade), race/

ethnicity (White, Black, Hispanic, Asian, bi-/multi-race, other race), study (CHS, H&H, 

YASS), and ever e-cigarette use (yes/no).

2.2. Data Analysis

First, we conducted logistic regression analyses to assess whether the odds of initiating 

cigarettes by follow-up were greater for adolescents who had (vs. had not) used cigars at 

baseline, in a sample restricted to those who had never used cigarettes at baseline. Second, 

we conducted logistic regression analyses to assess whether the odds of initiating cigars by 

follow-up were greater for adolescents who had (vs. had not) used cigarettes at baseline, in a 

sample restricted to those who had never used cigars at baseline. Third, we conducted 

multinomial logistic regression analysis to evaluate the association of ever use of only 

Kong et al. Page 3

Drug Alcohol Depend. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cigarettes (“exclusive cigarette use”), only cigars (“exclusive cigar use”), and both cigarettes 

and cigars (“dual use”) at baseline with past 30-day exclusive cigarette use, exclusive cigar 

use, and dual use at follow up. In the analysis examining dual use, only CHS and YASS data 

were used because past-30-day cigar use at follow-up was not assessed for H&H. All models 

included covariates as fixed effects. We also assessed interaction by site and e-cigarette use 

by including a product term for each to determine whether the effect estimates differed 

across the three samples and to assess whether e-cigarette use may impact the transition 

between the two products.

3. Results

The combined sample was 6147 (53.7% female, 37.9% White, 38.3% Hispanic, 15.5 years 

old (SD = 1.4), 9.7% ever cigar users, 15.1% ever cigarette users, and 26.1% ever e-cigarette 

users at baseline.

Among never cigarette smokers at baseline (n=4876; 79.3% of total sample; Table 1), 3.4% 

reported ever cigar use at baseline. Among those who had used a cigar at baseline, 31.3% 

tried cigarettes by follow up, compared to 8.4% of never-cigar users at baseline (adjusted 

odds ratio (AOR)=2.26, 95% confidence interval (CI): 1.52, 3.35). Effect estimates did not 

differ by site (p=0.65) but differed by e-cigarette use status (p≤0.001), where stronger 

associations were observed if e-cigarette was used at baseline (AOR=5.87, 95% CI: 3.08, 

11.21) than if e-cigarette was never used (AOR=1.52, 95% CI: 0.96, 2.42).

Among never cigar users at baseline (n=5017; 81.6% of total sample; Supplementary Table 

11), 8.8% had used cigarettes at baseline. Those who had used cigarettes were more likely to 

have used cigars by follow-up; 24.2% of ever cigarette users at baseline had tried a cigar by 

follow-up, compared to 6.2% of never cigarette smokers at baseline. All three studies found 

a positive association between cigarette use and subsequent cigar initiation, though the size 

of the effect differed significantly across studies (p=0.01). Stronger associations were 

observed for H&H (AOR=4.07, 95% CI: 2.66, 6.23) and YASS (AOR=2.57, 95% CI: 1.36, 

5.15) than for CHS (AOR=1.51, 95% CI: 0.96, 2.39). Effect estimates did not differ by e-

cigarette use status (p=0.18).

Among CHS and YASS participants, who comprised the analytic sample for dual product 

use analyses, dual product ever use was the most prevalent use pattern at baseline (7.5%; 

Table 2), followed by exclusive cigarette use (7.1%) and exclusive cigar use (3.7%). 

Exclusive ever cigar use at baseline was associated with a 2-4-fold increase in the odds of 

transition to all tobacco use patterns at follow-up, relative to non-users of either product at 

baseline (AORexclusive cigar=4.47, 95% CI: 2.09, 9.57; AORexclusive cigarette=2.39, 95% CI: 

0.93, 6.15; AORdual use = 3.10, 95% CI: 1.22, 7.86), though the effect estimate for transition 

to exclusive cigarette use was not statistically significant. Exclusive cigarette use at baseline 

was associated with increased odds of continued exclusive cigarette use or transition to dual 

product use, relative to not using any tobacco product or relative to using exclusive cigar use 

1Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:10.1016/
j.drugalcdep.2019.03.02
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at follow-up. The probability of transitioning from exclusive cigarette use at baseline to 

exclusive cigar use at follow-up was very low. Dual users had increased odds of continued 

dual use or transitioning to exclusive cigarette use, relative to not using any tobacco product 

or relative to exclusive cigar use at follow-up. The odds of transitioning to exclusive cigar 

use was low. Effect estimates did not differ by site (p=0.28).

4. Discussion

Our prospective data provide novel findings indicating bi-directional associations between 

adolescent use of cigars and cigarettes across time. While concomitant e-cigarette use did 

not alter the transition risk from cigarettes to cigars, e-cigarette use amplified the extent to 

which cigar use increased the risk for subsequent cigarette use initiation, which raises 

concern whether recent increases in adolescent e-cigarette use may eventually translate to 

increased incidence of cigar-to-cigarette use sequences.

Several mechanisms may underlie adolescent tobacco product use transitions. Perhaps 

flavors in cigars may mask the harshness of combustible tobacco products at first use, and 

thus lessen the harshness of experimentation with cigarettes. Youth may also begin use with 

flavored cigars and transition to menthol cigarettes, though data on the type of cigarettes 

smoked was not available in all three studies so we could not assess this potential risk 

pathway. Moreover, those who first initiate with cigarettes may later initiate cigars because 

cigars, especially little cigars, are physically indistinguishable from cigarettes, are cheaper, 

and are available in more flavors. Future studies should assess whether these cigar product 

features influence risk of transition to and from cigarettes to inform regulation.

Initiation of either cigars or cigarettes was associated with greater odds of dual product use 

of cigars and cigarettes, which is particularly concerning given that adolescents nicotine 

dependence increases with each additional tobacco product used (Ali et al., 2016). Thus, 

tobacco prevention efforts and regulations focused on adolescents should include cigars, as 

use of cigars places adolescents at risk for subsequent cigarette use as well as dual use of 

cigars and cigarettes.

Although the strength of our study is leveraging three large prospective datasets from 

different geographic regions, we did not have the same covariates because each study was a 

unique study. Future studies should adjust for measures of susceptibility or risk-taking, as 

well as ever use of smokeless tobacco or hookah. Future studies should also use longer 

periods of follow-up to assess how patterns of tobacco use evolve. Finally, small cell sizes 

precluded characterization of other poly-tobacco product use configurations. Despite the 

small cell sizes, this work provides an important starting estimate for future longitudinal 

studies with national samples to comprehensively characterize adolescent tobacco use 

trajectories involving cigar use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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