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Abstract

OBJECTIVE—To report on demographic and tobacco use correlates of cessation behaviors 

across tobacco products (cigarettes, electronic nicotine delivery systems [ENDS], cigars, hookah, 

and smokeless tobacco) among the U.S. population.

DESIGN—Data were drawn from the first three waves (2013–2016) of the Population 

Assessment of Tobacco and Health Study, a nationally representative, longitudinal cohort study of 

youth (ages 12–17) and adults (ages 18+) in the U.S. Past 30-day (P30D) tobacco users at Wave 1 

(W1) or Wave 2 (W2) were included (N = 1,374 youth; N = 14,389 adults). Generalized estimating 

equations were used to evaluate the association between demographic and tobacco use 

characteristics at baseline, with cessation behaviors at follow-up (discontinuing use, attempting to 

quit, quitting), over two 1-year periods (W1-W2, W2-W3).

RESULTS—Among adult users of each type of tobacco product, frequency of use was negatively 

associated with discontinuing use. Among adult cigarette smokers, non-Hispanic white smokers, 

those with lower educational attainment, and those with lower household income were less likely 

to discontinue cigarette use; ENDS use was positively associated with making quit attempts but 

was not associated with cigarette quitting among attempters; smokeless tobacco use was positively 

associated with quitting among attempters; tobacco dependence was negatively associated with 
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quitting among attempters. Among youth cigarette smokers, tobacco dependence was negatively 

associated with making quit attempts.

DISCUSSION—Demographic correlates of tobacco cessation behaviors underscore tobacco use 

disparities in the U.S. Use of ENDS and use of smokeless tobacco products are positively 

associated with some adult cigarette cessation behaviors.

INTRODUCTION

In 2013–2016, tobacco product cessation rates among youth and adults were lowest for 

cigarettes,1 followed by smokeless tobacco,2 electronic nicotine delivery systems (ENDS) 

among youth3 and cigars among adults,4 and were highest for hookah among youth and 

adults.5 Understanding correlates of cessation behaviors across tobacco products can help in 

targeted intervention efforts and can enable researchers to better predict the potential 

impacts of regulatory actions and other public health efforts.

Population level tobacco cessation rates depend on the fraction of tobacco users who make a 

quit attempt and the fraction of those who quit when they try.6 For cigarette smoking, there 

are similarities and differences in factors associated with quit attempt and quit success rates.
7 Two nationally representative longitudinal studies prospectively evaluated cigarette 

cessation behaviors among adults: the International Tobacco Control 4-Country survey 

(ITC-4)8,9 and the Tobacco Use Supplement to the Current Population Survey (TUS-CPS)10 

evaluated discontinuing cigarette smoking (i.e., from use to nonuse),8,10 attempting to quit 

cigarette smoking,8,9 and quitting among attempters.8,9 These studies found that adults who 

are younger,8 have higher educational attainment,9 and have lower tobacco dependence8 are 

more likely to attempt to quit cigarette smoking than their counterparts. Further, lower 

tobacco dependence8 and higher income9 are positively associated with quitting among 

attempters.

As the scope of tobacco products has expanded and concurrent use of multiple tobacco 

products has become common among tobacco users in the U.S.,11–15 large-scale prospective 

studies are beginning to evaluate how ENDS may impact cigarette cessation. Using the 

Population Assessment of Tobacco and Health (PATH) Study, Coleman et al.16 found that, 

among adult cigarette smokers, daily ENDS use and lower tobacco dependence were 

positively associated with cigarette smoking “not at all” one year later. Also using PATH 

Study data, Buu et al.17 found that exclusive cigarette smokers who started using ENDS and 

used ENDS more frequently had lower cigarette consumption and tobacco dependence one 

year later than those who used ENDS less frequently. Benmarhnia et al.18 found that 

cigarette smokers who used ENDS to quit cigarette smoking had higher rates of not smoking 

for at least the past 30 days at one-year follow-up than those who did not use ENDS. Using 

data from the National Health Interview Survey (NHIS) and the TUS-CPS, Johnson et al.19 

found that, among cigarette smokers, ENDS use was associated with greater likelihood of 

making a quit attempt and with higher rates of not smoking for at least the past 90 days at 

one-year follow-up. On the other hand, a meta-analysis of 38 studies concluded that e-

cigarette use was associated with 28% lower odds of quitting cigarettes, though these studies 

varied in design and in how e-cigarette use was defined.20
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Using the TUS-CPS, Messer et al.21 found that cigarette smokers who also used smokeless 

tobacco were more likely to make a cigarette quit attempt but were less likely to quit when 

they tried compared to those who did not use smokeless tobacco. Nationally representative 

data on cessation of noncigarette tobacco products is limited; Coleman et al.16 found that 

nondaily ENDS use, nonuse of combustible tobacco products, and use of noncustomizable 

ENDS devices were positively associated with using ENDS “not at all” one year later.

Understanding factors associated with the transition from tobacco product use to nonuse is 

important to efforts aimed at decreasing tobacco use prevalence in the population.22 The 

purpose of this study is to report on demographic and tobacco use correlates of the following 

cessation behaviors among the U.S. population of youth (ages 12–17) and adult (ages 18+) 

tobacco users, for different types of tobacco products, using the PATH Study: (1) 

discontinuing tobacco product use overall, (2) attempting to quit tobacco product use, and 

(3) quitting tobacco product use among those who attempted to quit.

METHODS

Data Source and Participants

The PATH Study is an ongoing, nationally representative, longitudinal cohort study of youth 

and adults in the U.S. Data were collected from September 12, 2013, through December 14, 

2014 (Wave 1 [W1]); from October 23, 2014, through October 30, 2015 (Wave 2 [W2]); and 

from October 19, 2015, through October 23, 2016 (Wave 3 [W3]). The study uses audio 

computer-assisted self-interviews (ACASI) administered in English or Spanish to collect 

self-reported information on tobacco-use patterns and associated health behaviors. At W1, 

the overall weighted response rate was 78.4% for the youth interview and 74.0% for the 

adult interview; at W2, it was 87.3% for the youth interview and 83.2% for the adult 

interview; and at W3, it was 83.3% for the youth interview and 78.4% for the adult 

interview. Further details regarding the PATH Study design and W1 methods are published 

elsewhere.23 Details on interview procedures, questionnaires, sampling, weighting, response 

rates, and accessing the data are described in the PATH Study Restricted Use Files (RUF) 

User Guide, and Nonresponse Bias Analysis Reports for W1-W3 are available at https://

doi.org/10.3886/Series606.24 The study was conducted by Westat and approved by the 

Westat Institutional Review Board. All respondents ages 18 and older provided informed 

consent, with youth respondents ages 12 to 17 providing assent and each youth’s parent/

legal guardian providing consent. Data in this paper were drawn from respondents present in 

W1, W2, and W3 of the PATH Study, which includes 25,384 adults at W1 or W2 and 12,993 

youth at W1 or W2.

This paper describes tobacco product cessation behaviors over two 1-year periods. The 

analytic sample was restricted to respondents who were past 30-day (P30D) users of at least 

one type of tobacco product at W1 or W2, which includes 14,389 adults and 1,374 youth. 

W1 and W2 are each considered the “baseline” wave to the subsequent wave, such that W1 

is the baseline wave to W2, and W2 is the baseline wave to W3. Inclusion in the youth 

analyses versus the adult analyses was determined based on age at the respective baseline 

wave.* See Supplemental Table 1 for additional details. The weighted estimates presented in 

this paper represent the civilian, noninstitutionalized population of the U.S. at the time of 
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W3 who were age 9 or older at W1, through application of population and replicate weights 

that adjust for the complex study design characteristics (e.g., oversampling at W1) and 

nonresponse at W1, W2, and W3.

Measures

Tobacco product use—Tobacco products were grouped into five types: cigarettes, ENDS 

(e-cigarettes at W1 and e-cigarettes, e-cigars, e-pipes, and e-hookah at W2 and W3), cigars 

(traditional cigars, cigarillos, and filtered cigars), hookah, and smokeless tobacco (loose 

snus, moist snuff, dip, spit, chewing tobacco, and snus pouches). For each of these five types 

of tobacco products, P30D use, current established use (adults only), and P30D nonlight 

cigarette smoking (youth only) were defined, as shown in Table 1. Current established use 

and P30D nonlight cigarette smoking were additionally categorized according to frequency 

of use (Table 1).

Cessation behaviors—The following cessation behaviors were assessed at follow-up 

(Table 1): (1) discontinuing use (P30D use to no P30D use), (2) making a quit attempt, and 

(3) quitting among quit attempters (current established use to no current established use 

among quit attempters [adults], and P30D nonlight cigarette smoking to no P30D cigarette 

smoking among quit attempters [youth]).

Tobacco dependence—Sixteen items assessing symptoms of tobacco dependence were 

included in the PATH Study; responses to these items were combined and scaled to produce 

an overall tobacco dependence score as described and validated by Strong and colleagues.25

Demographic characteristics—Demographic characteristics were assessed at baseline 

wave and categorized as shown in the tables. Missing data on age, sex, race, and Hispanic 

ethnicity at W1 were imputed as described in the PATH Study Restricted Use Files User 

Guide.24*

Statistical Analyses

For each type of tobacco product, generalized estimating equations (GEE) were used to 

evaluate the association between correlates assessed at baseline and cessation behaviors 

assessed at follow-up, over two 1-year periods (W1-W2 and W2-W3). This statistical 

method allows for the inclusion of transitions from both periods in a single analysis while 

statistically controlling for interdependence among observations contributed by the same 

individuals.26,27 Specifically, GEE logistic regression models specified unstructured 

covariance and within-person correlation matrices and the binomial distribution of the 

dependent variable using the logit link function. Analyses were weighted using the W3 “all-

wave” weights (including full-sample and 100 replicate weights) to produce nationally 

representative estimates. Variances were computed using the balanced repeated replication 

*That is, youth who aged into the adult cohort at W2 were included in the youth analyses between W1 and W2 (N = 352 current users) 
and were included in the adult analyses between W2 and W3 (N = 334 current users). “Shadow youth” who aged into the youth cohort 
at W2 (N = 14 current users) were included in the youth analyses only between W2 and W3.
*Imputed sex and race/ethnicity were carried forward to also represent these characteristics at W2; however, age at W2 was used since 
the time between interviews may not have yielded one additional year in all instances
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(BRR) method28 with Fay’s adjustment set to 0.3 to increase estimate stability.29 All 

analyses were conducted using SAS 9.4 software (SAS Institute, Inc., Cary, NC). See 

Supplemental Material for the SAS macro code created to run weighted GEE analyses and 

calculate adjusted odds ratios (aORs) and confidence intervals (CIs). Analyses were run on 

the W1-W3 Restricted Use File (https://doi.org/10.3886/ICPSR36231.v18).

For each type of tobacco product, cessation behaviors were evaluated with respect to the 

given tobacco product regardless of other products used.* All analyses were conducted 

among adults and youth at baseline separately, and were adjusted for all correlates plus wave 

(some significant wave effects were observed). Estimates with a relative standard error > 30 

or with a denominator < 50 are supressed since these estimates may provide unreliable 

precision and to protect respondent confidentiality.

RESULTS

Discontinuing Use

Adults—Among adult P30D users of each type of tobacco product at baseline, rates of 

discontinuing use of each product at approximately one year follow-up were 13.4% (95% 

CI: 12.8–14.1) for cigarettes, 52.6% (95% CI: 50.9–54.4) for ENDS, 48.6% (95% CI: 47.0–

50.2) for cigars, 63.8% (95% CI: 61.6–66.0) for hookah, and 25.9% (95% CI: 24.2–27.7) for 

smokeless tobacco (Table 2).*

Cigarettes: Those ages 25–39 or 40–54 had lower odds of discontinuing cigarette use than 

those ages 18–24 (aOR = 0.7, 95% CI: 0.6–0.9; aOR = 0.6, 95% CI: 0.5–0.7, respectively); 

Hispanic smokers had higher odds than non-Hispanic white smokers (aOR = 1.3, 95% CI: 

1.1–1.6), those with some college or associate degree (aOR = 1.4, 95% CI: 1.1–1.6) or 

bachelor’s degree or more (aOR = 1.5, 95% CI: 1.2–1.8) had higher odds than those with 

less than a high school diploma, those with income $25,000-$74,999 (aOR = 1.3, 95% CI: 

1.1–1.5) or $75,000+ (aOR = 1.5, 95% CI: 1.3–1.9) had higher odds than those with income 

< $25,000, and frequent cigarette smokers had much lower odds than infrequent smokers 

(aOR = 0.2, 95% CI: 0.2–0.2), of discontinuing cigarette use (Table 2).

ENDS: Non-Hispanic black ENDS users had higher odds than non-Hispanic white users 

(aOR = 1.3, 95% CI: 1.0–1.8), those with income $75,000+ had lower odds than those with 

income < $25,000 (aOR = 0.8, 95% CI: 0.6–1.0), those who used cigarettes had higher odds 

than those who did not use cigarettes (aOR = 1.5, 95% CI: 1.2–1.8), those who used hookah 

had lower odds than those who did not use hookah (aOR = 0.8, 95% CI: 0.6–1.0), and those 

who were frequent ENDS users had much lower odds than infrequent users (aOR = 0.3, 95% 

CI: 0.3–0.4), of discontinuing ENDS use (Table 2).

*However, depending on whether respondents were exclusive or multiple product users, they may have been asked about their 
cessation behavior regarding the specific product, or tobacco products generally (see Table 1 for more details)
*Rates of discontinuing use among those who were current established users of each type of tobacco product at baseline were lower 
than rates among P30D users as expected: 8.5% (95% CI: 8.0–9.0) for cigarettes, 37.3% (95% CI: 35.2, 39.4) for ENDS, 33.9% (95% 
CI: 31.9, 36.0) for cigars, 59.9% (95% CI: 56.5, 63.2) for hookah, and 18.3% (95% CI: 16.7, 20.2) for smokeless tobacco (data not 
shown)
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Cigars: Those ages 40–54 or 55+ had lower odds than those ages 18–24 (aOR = 0.7, 95% 

CI: 0.6–1.0; aOR = 0.4, 95% CI: 0.3–0.6, respectively), male users had lower odds than 

female users (aOR = 0.8, 95% CI: 0.7–1.0), non-Hispanic black users had lower odds than 

non-Hispanic white users (aOR = 0.7, 95% CI: 0.5–0.8), with those who identified as gay or 

lesbian had higher odds than those who identified as straight/heterosexual (aOR = 1.6, 95% 

CI: 1.0–2.6), those who used hookah had lower odds than those who did not use hookah 

(aOR = 0.8, 95% CI: 0.6–0.9), and those who were frequent cigar users had much lower 

odds than infrequent users (aOR = 0.4, 95% CI: 0.3–0.5), of discontinuing cigar use (Table 

2).

Hookah: Non-Hispanic other users had lower odds than non-Hispanic white users (aOR = 

0.5, 95% CI: 0.3–1.0), and those who were frequent hookah users had lower odds than 

infrequent users (aOR = 0.7, 95% CI: 0.4–1.0), of discontinuing hookah use (Table 2).

Smokeless tobacco: Male users had lower odds than female users (aOR = 0.7, 95% CI: 0.4–

1.0), those who smoked cigarettes had higher odds than those who did not smoke cigarettes 

(aOR = 1.9, 95% CI: 1.5–2.5), and those who were frequent smokeless tobacco users had 

much lower odds than infrequent users (aOR = 0.2, 95% CI: 0.2–0.3), of discontinuing 

smokeless tobacco use (Table 2).

Youth—Among youth P30D users of each type of tobacco product at baseline, rates of 

discontinuing use of each product at approximately one year follow-up were 32.5% (95% 

CI: 29.0–36.1) for cigarettes, 55.6% (95% CI: 51.5–59.6) for ENDS, 54.8% (95% CI: 49.1–

60.3) for cigars, 70.8% (95% CI: 65.4–75.6) for hookah, and 36.3% (95% CI: 29.2–44.1) for 

smokeless tobacco (Supplemental Table 2). For youth, GEE models failed to converge for 

discontinuing use of cigars, hookah, and smokeless tobacco; thus, correlates for 

discontinuing use of these products are not reported, though rates of discontinuing use for 

these products, stratified by correlate, are shown in Supplemental Table 2. Significant 

correlates were age, with older youth less likely than younger youth, sexual orientation, with 

those who did not identify as straight/heterosexual less likely than those who did identify as 

straight/heterosexual, and frequency of cigarette use, with those who used 20–30 days less 

likely than those who used 1–19 days, to discontinue cigarette use (Supplemental Table 2).

Making a Quit Attempt

Adults—Among adult current established users of each type of tobacco product at baseline, 

rates of making a quit attempt at follow-up were 35.6% (95% CI: 34.6–36.7) for cigarettes, 

45.8% (95% CI: 43.8–47.8) for ENDS, 56.2% (95% CI: 53.6–58.7) for cigars, 61.5% (95% 

CI: 58.6–64.3) for hookah, and 39.2% (95% CI: 36.5–42.0) for smokeless tobacco (Table 3).

Cigarettes: Similar to correlates of discontinuing cigarette use, young adults (18–24 years), 

Hispanic smokers, those with more education, and those who were not daily smokers at 

baseline all had higher odds of making a quit attempt than their counterparts (Table 3). 

Additionally, those who used ENDS had higher odds of making a quit attempt than those 

who did not use ENDS (aOR = 1.2, 95% CI: 1.1–1.3, Table 3).
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ENDS: Similar to correlates of discontinuing ENDS use, non-Hispanic black users, those 

who used cigarettes, and those who were not daily ENDS users all had higher odds of 

making a quit attempt than their counterparts (Table 3). Additionally, those with higher 

tobacco dependence scores had higher odds of making a quit attempt than those with lower 

scores (aOR = 1.1, 95% CI: 1.0–1.3, Table 3; not assessed for discontinuing use outcome).

Cigars: Somewhat similar to correlates of discontinuing cigar use, young adults (ages 18–24 

years, compared to those ages 40–54 years or 55+ years) and those who were not daily cigar 

users (compared to daily users) had higher odds of making a quit attempt (Table 3). 

Additionally, Hispanic users had higher odds than non-Hispanic white users (aOR = 1.6, 

95% CI: 1.1–2.3), those with a bachelor’s degree had lower odds than those with less than a 

high school diploma (no diploma) or GED (aOR = 0.6, 95% CI: 0.4–0.9), those with 

household income $75,000+ had lower odds than those with household income < $25,000 

(aOR = 0.7, 95% CI: 0.5–1.0), those who used cigarettes had higher odds than those who did 

not use cigarettes (aOR = 1.4, 95% CI: 1.0–1.9), and those with higher tobacco dependence 

scores had higher odds than those with lower scores (aOR = 1.3, 95% CI: 1.1–1.5, not 

assessed for discontinuing use outcome) of making a quit attempt (Table 3).

Hookah: Somewhat similar to correlates of discontinuing hookah use, non-Hispanic other 

users had lower odds than non-Hispanic white users of making a quit attempt (Table 3). 

Additionally, those who used cigarettes had higher odds of making a quit attempt than those 

who did not use cigarettes (aOR = 1.6, 95% CI: 1.1–2.4, Table 3).

Smokeless tobacco: Somewhat similar to correlates of discontinuing smokeless tobacco 

use, those who were daily users had lower odds of making a quit attempt than those who 

were not daily users (Table 3). Additionally, those ages 40–54 and those ages 55+ had lower 

odds than those ages 18–24 (aOR = 0.6, 95% CI: 0.5–0.9; aOR = 0.6, 95% CI: 0.4–0.9, 

respectively), and those with income $25,000-$74,999 had lower odds than those with 

income < $25,000 (aOR = 0.8, 95% CI: 0.6–1.0) of making a quit attempt (Table 3).

Youth—Among youth P30D nonlight cigarette smokers at baseline, 57.8% (95% CI: 53.4–

62.0) made a quit attempt at follow-up (Supplemental Table 3). The only significant 

correlate of making a quit attempt was tobacco dependence, with those with higher tobacco 

dependence having lower odds of making a quit attempt than those with lower tobacco 

dependence.

Quitting Among Quit Attempters

Adults—Among adult current established users of each type of tobacco product at baseline 

who made a quit attempt at follow-up, rates of quitting (i.e., no everyday/someday use) at 

follow-up were 32.9% (95% CI: 31.4–34.3) for cigarettes (Table 4), 85.4% (95% CI: 82.7–

87.7) for ENDS, 62.5% (95% CI: 59.7–65.2) for cigars, 84.2% (95% CI: 81.2–86.9) for 

hookah, and 51.6% (95% CI: 47.7–55.5) for smokeless tobacco. GEE models failed to 

converge for ENDS, cigars, and hookah; thus, correlates of quitting for these products are 

not reported, although percentages for quitting for these products, stratified by correlate, are 

shown in Table 4.
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Cigarettes: Somewhat similar to correlates of discontinuing cigarette smoking/making a 

quit attempt, young adults, those with higher educational attainment, those with higher 

income, and those who were not daily smokers all had higher odds than their counterparts of 

quitting when they attempted to do so (Table 4). In addition, non-Hispanic black smokers 

had lower odds than non-Hispanic white smokers (aOR = 0.7, 95% CI: 0.5–0.9), those who 

used smokeless tobacco had higher odds than those who did not use smokeless tobacco 

(aOR = 1.5, 95% CI: 1.1–1.9), and those with higher tobacco dependence had lower odds 

than those with lower dependence (aOR = 0.6, 95% CI: 0.6–0.7), of quitting when they 

attempted to do so (Table 4).

Smokeless tobacco: Similar to correlates of discontinuing smokeless tobacco use/making a 

quit attempt, those with income $25,000-$74,999 had lower odds than those with income < 

$25,000, those who used smokeless tobacco daily had lower odds than those who used less 

than daily, and those who smoked cigarettes had higher odds than those who did not smoke 

cigarettes, of quitting when they attempted to do so (Table 4). In addition, those with higher 

tobacco dependence had lower odds than those with lower dependence (aOR = 0.7, 95% CI: 

0.6–0.9), of quitting when they attempted to do so (Table 4).

Youth—Among youth P30D nonlight cigarette smokers at baseline who made a quit 

attempt at follow-up, 38.9% (95% CI: 32.9–45.3) did not smoke in the past 30 days at 

follow-up (Supplemental Table 4). GEE models failed to converge; thus, correlates for 

quitting among attempters are not reported, although percentages, stratified by correlate, are 

shown in Supplemental Table 4.

DISCUSSION

PATH Study W1-W3 data show that, among the U.S. population of adult P30D users of each 

type of tobacco product examined here (cigarettes, ENDS, cigars, hookah, and smokeless 

tobacco), frequent users were less likely to discontinue use at approximately one year 

follow-up than infrequent users. Among cigarette smokers, non-Hispanic white smokers 

(compared to Hispanic smokers), those with lower educational attainment, and those with 

lower household income were less likely to discontinue cigarette use, whereas among ENDS 

users, those with lower income were more likely to discontinue ENDS use than those with 

higher income, and among cigar smokers, non-Hispanic white smokers were more likely to 

discontinue cigar use than non-Hispanic black smokers.

For cigarette cessation behaviors, tobacco dependence was associated with a lower 

likelihood of cigarette quitting among those who attempted to quit, as shown before.8 

Additionally, use of ENDS was associated with a greater likelihood of attempting to quit, 

which is consistent with prior research showing that some cigarette smokers use ENDS to 

help them quit smoking.19,30,31 However, we did not see an association between ENDS use 

and discontinuing cigarette smoking or quitting among attempters as others have found,18 

though this is not surprising given that our descriptive analysis did not consider features of 

ENDS use that would be important when assessing ENDS use as a potential cessation aid, 

such as daily versus nondaily ENDS use.32
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We did, however, find that smokeless tobacco use was associated with greater cigarette 

quitting among attempters, which differs from the Messer et al.21 finding and may reflect 

substitution of cigarette use with smokeless tobacco use.33,–35 However, here we also found 

that cigarette smoking was associated with greater smokeless tobacco quitting among quit 

attempters. Future research can investigate possible explanations for these results by 

considering whether use of one type of tobacco product is intended to help quit use of 

another type.

While demographic correlates of cessation behaviors found here generally align with the 

limited prior national data on cigarette cessation behaviors among adults,8–10 the PATH 

Study data additionally show that age, sex, race/ethnicity, and sexual orientation are 

significant correlates of discontinuing tobacco use among youth. Further, these data show 

that youth cigarette smokers with higher tobacco dependence were less likely to attempt to 

quit than those with lower tobacco dependence, though this finding may reflect those with 

lower dependence being less established smokers/experimental smokers who are no longer 

smokers at follow-up rather than those with lower dependence being more likely to attempt 

to quit per se.

Limitations

The findings reported here cover broad cessation behaviors across a range of tobacco 

products, but this necessarily limits the depth of correlates that could be examined. Future 

studies can build on these foundational data; for example, studies can consider previous quit 

attempts, mental health and other substance use correlates, motivations for product use, 

intentions to quit product use, device features of ENDS, features of quit attempts such as use 

of cessation medications, and future studies can consider more stringent definitions of 

quitting such as abstinence for 12+ months.

Another limitation is the way in which quit attempts were queried; those who used multiple 

tobacco products are sometimes asked whether they tried to quit “tobacco” rather than 

whether they tried to quit specific types of tobacco products, so in some cases, we were 

unable to attribute a quit attempt to a specific product. Indeed, we find that about 36% of 

adult cigarette smokers made a past-year quit attempt, while the NHIS data show that about 

55% of adult cigarette smokers (defined the same way) made a past-year quit attempt in 

2015.36 As with survey designs in general, it is also possible that some participants failed to 

recall having made a quit attempt.37

Despite these limitations, and taken together with correlates of tobacco product initiation38 

and tobacco product relapse behaviors,39 findings underscore tobacco use disparities in the 

U.S. For example, adults with low income are less likely to quit cigarette smoking when they 

try and are more likely to relapse after they quit.39 We also see that a history of tobacco 

product use predicts transitions both toward and away from using another tobacco product, 

and additional waves of data will track the stability/transience of tobacco use behaviors over 

longer periods of time.1–5,40
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Summary and Implications

Demographic correlates of tobacco cessation behaviors underscore tobacco use disparities in 

the U.S., such as socioeconomic disparities in cigarette use, which calls for renewed efforts 

to reduce tobacco use disparities. Further, findings show that use of ENDS and use of 

smokeless tobacco products are positively related to some adult cigarette cessation 

behaviors.
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WHAT THIS PAPER ADDS

• Among adult cigarette smokers, those who are younger, have higher 

educational attainment and lower tobacco dependence are more likely to 

attempt to quit than their counterparts, and lower tobacco dependence is also 

associated with greater quitting among quit attempters

• Nationally representative longitudinal data on correlates of cessation 

behaviors across other tobacco products are limited

• This paper reports on demographic and tobacco use correlates of cessation 

behaviors across cigarettes, electronic nicotine delivery systems (ENDS), 

cigars, hookah, and smokeless tobacco among the U.S. population of adults 

and youth

• Findings indicate that among adult users of each type of tobacco product, 

frequent users were less likely to discontinue use than infrequent users; 

among adult cigarette smokers, those who used ENDS were more likely to 

attempt to quit but were not more likely to quit when they attempted 

compared to those who did not use ENDS, while those who used smokeless 

tobacco were more likely to quit when they attempted compared to those who 

did not use smokeless tobacco

• Among adult ENDS users, those with lower income were more likely to 

discontinue ENDS use than those with higher income; among cigar smokers, 

non-Hispanic white smokers were more likely to discontinue cigar use than 

non-Hispanic black smokers

• Among youth cigarette smokers, those with higher tobacco dependence were 

less likely to attempt to quit than those with lower tobacco dependence

Kasza et al. Page 13

Tob Control. Author manuscript; available in PMC 2020 September 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 14

Ta
b

le
 1

:

D
ef

in
iti

on
s.

C
es

sa
ti

on
 b

eh
av

io
rs

B
as

el
in

e 
to

ba
cc

o 
us

e 
gr

ou
p 

(W
1 

or
 W

2)
F

ol
lo

w
-u

p 
ou

tc
om

e 
(W

2 
or

 W
3)

D
is

co
nt

in
ui

ng
 u

se
 (

Ta
bl

e 
2 

an
d 

Su
pp

le
m

en
ta

l T
ab

le
 2

)
A

du
lts

 &
 Y

ou
th

, P
as

t 3
0-

da
y 

us
er

s:
 F

or
 e

ac
h 

of
 th

e 
fi

ve
 ty

pe
s 

of
 to

ba
cc

o 
pr

od
uc

ts
,‡  u

se
d 

[p
ro

du
ct

/a
ny

 to
ba

cc
o]

 a
t l

ea
st

 o
nc

e 
in

 th
e 

pa
st

 3
0 

da
ys

A
du

lts
 &

 Y
ou

th
, D

is
co

nt
in

ui
ng

 u
se

: N
o 

pa
st

 3
0-

da
y 

us
e 

of
 th

e 
gi

ve
n 

to
ba

cc
o 

pr
od

uc
t

M
ak

in
g 

a 
qu

it 
at

te
m

pt
 

(T
ab

le
 3

 a
nd

 S
up

pl
em

en
ta

l 
Ta

bl
e 

3)

A
du

lts
, C

ur
re

nt

es
ta

bl
is

he
d 

us
er

s† : F
or

 c
ig

ar
et

te
s,

cu
rr

en
tly

 s
m

ok
in

g 
ev

er
y 

da
y 

or
 s

om
e 

da
ys

 a
nd

 s
m

ok
ed

 a
t l

ea
st

 1
00

ci
ga

re
tte

s 
in

 th
e 

lif
et

im
e;

 f
or

 o
th

er
 to

ba
cc

o 
pr

od
uc

ts
, c

ur
re

nt
ly

 u
si

ng
th

e 
pr

od
uc

t e
ve

ry
 d

ay
 o

r 
so

m
e 

da
ys

 a
nd

 e
ve

r 
us

ed
 th

e 
pr

od
uc

t
“f

ai
rl

y 
re

gu
la

rl
y;

” 
Fo

r 
ea

ch
 ty

pe
 o

f 
to

ba
cc

o 
pr

od
uc

t,
cu

rr
en

t e
st

ab
lis

he
d 

us
e 

w
as

 f
ur

th
er

 c
at

eg
or

iz
ed

 a
cc

or
di

ng
 to

 f
re

qu
en

cy
as

 e
ve

ry
da

y 
us

e 
ve

rs
us

 n
ot

 e
ve

ry
da

y 
us

e
Y

ou
th

,

Pa
st

 3
0-

da
y 

no
nl

ig
ht

 c
ig

ar
et

te
 s

m
ok

er
sⱡ

: F
or

 c
ig

ar
et

te
s,

sm
ok

ed
 o

n 
at

 le
as

t 1
0 

of
 th

e 
pa

st
 3

0 
da

ys
, w

hi
ch

 w
as

 f
ur

th
er

 c
at

eg
or

iz
ed

ac
co

rd
in

g 
to

 f
re

qu
en

cy
 a

s 
sm

ok
ed

 o
n 

20
 o

r 
m

or
e 

da
ys

 in
 th

e 
pa

st
 3

0 
da

ys
ve

rs
us

 s
m

ok
ed

 o
n 

10
–1

9 
da

ys
 in

 th
e 

pa
st

 3
0 

da
ys

 (
ot

he
r 

to
ba

cc
o

pr
od

uc
ts

 w
er

e 
no

t a
ss

es
se

d)

A
du

lts
, M

ak
in

g 
a

qu
it 

at
te

m
pt

: M
ak

in
g 

an
 a

tte
m

pt
 to

 c
om

pl
et

el
y 

qu
it 

us
e

of
 th

e 
gi

ve
n 

to
ba

cc
o 

pr
od

uc
t/t

ob
ac

co
 g

en
er

al
ly

,§  o
r 

no
t u

si
ng

 th
e 

gi
ve

n
to

ba
cc

o 
pr

od
uc

t (
i.e

., 
cu

rr
en

tly
 u

si
ng

 “
no

t a
t a

ll”
 a

t

fo
llo

w
-u

p 
or

 d
id

 n
ot

 u
se

 in
 th

e 
pa

st
 1

2 
m

on
th

s)
†

Y
ou

th
,

M
ak

in
g 

a 
qu

it 
at

te
m

pt
: M

ak
in

g 
an

 a
tte

m
pt

 to
co

m
pl

et
el

y 
qu

it 
ci

ga
re

tte
s 

or
 n

ot
 b

ei
ng

 a
 p

as
t 3

0-
da

y 
ci

ga
re

tte
sm

ok
er

Q
ui

tti
ng

 a
m

on
g 

qu
it 

at
te

m
pt

er
s 

(T
ab

le
 4

 a
nd

 
Su

pp
le

m
en

ta
l T

ab
le

 4
)

A
du

lts
, C

ur
re

nt
 e

st
ab

lis
he

d
us

er
s 

w
ho

 m
ad

e 
a 

qu
it 

at
te

m
pt

 a
s 

de
fi

ne
d

ab
ov

e
Y

ou
th

, P
as

t 3
0-

da
y 

no
nl

ig
ht

 s
m

ok
er

s
w

ho
 m

ad
e 

a 
qu

it 
at

te
m

pt
 a

s 
de

fi
ne

d 
ab

ov
e

A
du

lts
,

Q
ui

tti
ng

: N
o 

ev
er

yd
ay

/s
om

ed
ay

 u
se

 o
f 

th
e

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t
Y

ou
th

,
Q

ui
tti

ng
: N

o 
pa

st
 3

0-
da

y 
us

e 
of

ci
ga

re
tte

s

N
ot

es
:

A
bb

re
vi

at
io

ns
: W

1 
=

 W
av

e 
1;

 W
2 

=
 W

av
e 

2;
 W

3 
=

 W
av

e 
3;

† T
he

 c
ur

re
nt

 e
st

ab
lis

he
d 

us
e 

de
fi

ni
tio

n 
(a

du
lts

) 
w

as
 u

se
d 

in
 a

na
ly

se
s 

be
ca

us
e 

th
es

e 
us

er
s 

w
er

e 
as

ke
d 

ab
ou

t m
ak

in
g 

a 
qu

it 
at

te
m

pt
.

ⱡ T
he

 p
as

t 3
0-

da
y 

no
nl

ig
ht

 u
se

 d
ef

in
iti

on
 (

yo
ut

h)
 f

or
 c

ig
ar

et
te

s 
w

as
 u

se
d 

in
 a

na
ly

se
s 

be
ca

us
e 

th
es

e 
ci

ga
re

tte
 s

m
ok

er
s 

w
er

e 
as

ke
d 

ab
ou

t m
ak

in
g 

a 
qu

it 
at

te
m

pt
. U

se
rs

 o
f 

ot
he

r 
pr

od
uc

ts
 w

er
e 

no
t a

sk
ed

 a
bo

ut
 

qu
it 

at
te

m
pt

s.

§ R
es

po
nd

en
ts

 w
ho

 w
er

e 
cu

rr
en

t e
st

ab
lis

he
d 

us
er

s 
of

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t a
t f

ol
lo

w
-u

p 
an

d 
w

er
e 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

of
 a

ny
 n

on
-E

N
D

S 
pr

od
uc

t a
t f

ol
lo

w
-u

p,
 o

r 
w

er
e 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

of
 

th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t a
t f

ol
lo

w
-u

p 
an

d 
w

er
e 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

of
 E

N
D

S 
an

d 
at

 le
as

t o
ne

 o
th

er
 to

ba
cc

o 
pr

od
uc

t a
t f

ol
lo

w
-u

p,
 w

er
e 

as
ke

d 
ab

ou
t m

ak
in

g 
an

 a
tte

m
pt

 to
 q

ui
t u

si
ng

 to
ba

cc
o 

ge
ne

ra
lly

 
at

 f
ol

lo
w

-u
p 

ra
th

er
 th

an
 s

pe
ci

fi
ca

lly
 a

bo
ut

 m
ak

in
g 

an
 a

tte
m

pt
 to

 q
ui

t u
se

 o
f 

th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t a
t f

ol
lo

w
-u

p.

‡ To
ba

cc
o 

pr
od

uc
t c

at
eg

or
ie

s 
in

cl
ud

e 
ci

ga
re

tte
s,

 E
N

D
S 

(e
-c

ig
ar

et
te

s 
at

 W
1 

an
d 

e-
ci

ga
re

tte
s,

 e
-c

ig
ar

s,
 e

-p
ip

es
, a

nd
 e

-h
oo

ka
h 

at
 W

2 
an

d 
W

3)
, c

ig
ar

s 
(t

ra
di

tio
na

l c
ig

ar
s,

 c
ig

ar
ill

os
, a

nd
 f

ilt
er

ed
 c

ig
ar

s)
, h

oo
ka

h,
 

an
d 

sm
ok

el
es

s 
to

ba
cc

o 
(l

oo
se

 s
nu

s,
 m

oi
st

 s
nu

ff
, d

ip
, s

pi
t, 

ch
ew

in
g 

to
ba

cc
o,

 a
nd

 s
nu

s 
po

uc
he

s)

† A
sk

ed
 c

on
si

st
en

tly
 a

cr
os

s 
to

ba
cc

o 
pr

od
uc

ts

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 15

Ta
b

le
 2

:

C
or

re
la

te
s 

of
 D

is
co

nt
in

ui
ng

 P
30

D
 U

se
 A

m
on

g 
P3

0D
 U

se
rs

 (
A

du
lts

 1
8+

) 
at

 B
as

el
in

e.

N
o 

P
30

D
 u

se
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

O
ve

ra
ll

13
.4

(1
2.

8–
14

.1
)

N
/A

N
/A

52
.6

(5
0.

9–
54

.4
)

N
/A

N
/A

48
.6

(4
7.

0–
50

.2
)

N
/A

N
/A

63
.8

(6
1.

6–
66

.0
)

N
/A

N
/A

25
.9

(2
4.

2–
27

.7
)

N
/A

N
/A

D
E

M
O

G
R

A
P

H
IC

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

A
ge

 g
ro

up

 
18

–2
4

21
.6

(2
0.

1–
23

.3
)

--
--

55
.6

(5
2.

8–
58

.4
)

--
--

51
.7

(4
9.

6–
53

.9
)

--
--

61
.4

(5
9.

0–
63

.9
)

--
--

33
.7

(3
0.

4–
37

.2
)

--
--

 
25

–3
9

13
.7

(1
2.

6–
14

.9
)

0.
7

(0
.6

–

0.
9)

**
*

52
.2

(4
9.

6–
54

.9
)

1.
0

(0
.8

–
1.

2)
49

.7
(4

6.
9–

52
.5

)
1.

0
(0

.8
–

1.
1)

67
.9

(6
3.

0–
72

.4
)

1.
3

(0
.9

–
2.

0)
31

.9
(2

8.
3–

35
.8

)
1.

2
(0

.9
–

1.
6)

 
40

–5
4

9.
6

(8
.6

–
10

.6
)

0.
6

(0
.5

–

0.
7)

**
*

54
.5

(5
1.

0–
58

.0
)

1.
1

(0
.9

–
1.

4)
47

.7
(4

4.
4–

51
.0

)
0.

7
(0

.6
–

1.
0)

*
68

.2
(5

7.
2–

77
.5

)
1.

7
(0

.6
–

4.
4)

18
.5

(1
4.

6–
23

.0
)

0.
9

(0
.6

–
1.

3)

 
55

+
11

.9
(1

0.
4–

13
.5

)
0.

8
(0

.6
–

1.
0)

44
.9

(4
0.

4–
49

.5
)

0.
8

(0
.6

–
1.

1)
42

.3
(3

7.
7–

46
.9

)
0.

4
(0

.3
–

0.
6)

**
*

#
#

#
#

17
.7

(1
3.

2–
23

.2
)

1.
0

(0
.6

–
1.

6)

Se
x

 
Fe

m
al

e
12

.7
(1

1.
8–

13
.7

)
--

--
52

.6
(5

0.
0–

55
.1

)
--

--
53

.1
(5

0.
5–

55
.6

)
--

--
64

.4
(6

1.
2–

67
.5

)
--

--
48

.6
(3

6.
6–

60
.8

)
--

--

 
M

al
e

14
.1

(1
3.

2–
15

.0
)

1.
0

(0
.9

–
1.

2)
52

.6
(5

0.
4–

54
.9

)
1.

1
(0

.9
–

1.
3)

46
.8

(4
4.

8–
48

.8
)

0.
8

(0
.7

–

1.
0)

*
63

.4
(6

0.
4–

66
.2

)
1.

1
(0

.8
–

1.
5)

24
.2

(2
2.

5–
25

.9
)

0.
7

(0
.4

–

1.
0)

*

R
ac

e/
et

hn
ic

it
y

 
N

on
-H

is
pa

ni
c 

W
hi

te
11

.8
(1

1.
0–

12
.5

)
--

--
50

.5
(4

8.
6–

52
.3

)
--

--
52

.5
(5

0.
1–

54
.8

)
--

--
67

.6
(6

4.
2–

70
.8

)
--

--
23

.4
(2

1.
6–

25
.3

)
--

--

 
N

on
-H

is
pa

ni
c 

B
la

ck
12

.7
(1

1.
4–

14
.1

)
1.

0
(0

.9
–

1.
2)

62
.4

(5
7.

3–
67

.2
)

1.
3

(1
.0

–

1.
8)

*
35

.9
(3

3.
0–

39
.0

)
0.

7
(0

.5
–

0.
8)

**
*

65
.8

(6
1.

6–
69

.7
)

1.
0

(0
.6

–
1.

6)
40

.6
(3

0.
1–

52
.0

)
1.

1
(0

.6
–

2.
0)

 
N

on
-H

is
pa

ni
c 

O
th

er
 

(i
nc

lu
de

s 
tw

o 
or

 m
or

e 
ra

ce
s)

18
.0

(1
5.

2–
21

.1
)

1.
2

(0
.9

–
1.

7)
48

.5
(4

1.
6–

55
.6

)
0.

9
(0

.7
–

1.
3)

50
.7

(4
4.

5–
56

.9
)

1.
2

(0
.8

–
1.

8)
50

.5
(4

1.
9–

59
.0

)
0.

5
(0

.3
–

1.
0)

*
32

.1
(2

3.
7–

41
.8

)
1.

1
(0

.7
–

1.
9)

 
H

is
pa

ni
c

20
.5

(1
8.

5–
22

.6
)

1.
3

(1
.1

–

1.
6)

*
60

.4
(5

6.
6–

64
.2

)
1.

2
(1

.0
–

1.
6)

50
.2

(4
6.

4–
54

.0
)

1.
0

(0
.8

–
1.

3)
61

.4
(5

7.
6–

65
.0

)
0.

8
(0

.6
–

1.
1)

50
.7

(4
1.

1–
60

.2
)

1.
5

(0
.9

–
2.

7)

Se
xu

al
 o

ri
en

ta
ti

on

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 16

N
o 

P
30

D
 u

se
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
St

ra
ig

ht
/

H
et

er
os

ex
ua

l
13

.3
(1

2.
7–

14
.0

)
--

--
52

.5
(5

0.
6–

54
.4

)
--

--
48

.6
(4

6.
9–

50
.4

)
--

--
63

.6
(6

1.
2–

66
.0

)
--

--
25

.0
(2

3.
3–

26
.8

)
--

--

 
G

ay
 o

r 
L

es
bi

an
11

.3
(8

.4
–

15
.0

)
0.

7
(0

.5
–

1.
1)

51
.6

(4
3.

2–
59

.8
)

0.
9

(0
.6

–
1.

4)
50

.2
(4

3.
0–

57
.5

)
1.

6
(1

.0
–

2.
6)

*
62

.1
(4

9.
7–

73
.1

)
1.

3
(0

.6
–

2.
9)

#
#

#
#

 
B

is
ex

ua
l

14
.5

(1
1.

9–
17

.7
)

1.
1

(0
.8

–
1.

3)
53

.3
(4

7.
8–

58
.7

)
0.

9
(0

.7
–

1.
3)

48
.1

(4
2.

3–
54

.0
)

1.
3

(0
.8

–
2.

0)
65

.0
(5

6.
9–

72
.4

)
1.

1
(0

.7
–

1.
7)

#
#

#
#

 
So

m
et

hi
ng

 e
ls

e
17

.1
(1

2.
0–

23
.9

)
0.

9
(0

.5
–

1.
7)

44
.8

(3
4.

3–
55

.8
)

0.
6

(0
.3

–
1.

1)
39

.9
(3

0.
2–

50
.5

)
0.

9
(0

.4
–

2.
0)

71
.8

(5
8.

9–
81

.8
)

1.
0

(0
.4

–
2.

6)
#

#
#

#

E
du

ca
ti

on
al

 
at

ta
in

m
en

t

 
L

es
s 

th
an

 h
ig

h 
sc

ho
ol

 o
r 

so
m

e 
hi

gh
 

sc
ho

ol
 (

no
 d

ip
lo

m
a)

 o
r 

G
E

D

9.
1

(8
.0

–
10

.2
)

--
--

54
.4

(5
1.

4–
57

.4
)

--
--

47
.6

(4
4.

4–
50

.9
)

--
--

62
.9

(5
8.

1–
67

.5
)

--
--

27
.4

(2
4.

0–
31

.1
)

--
--

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

—
di

pl
om

a
12

.4
(1

1.
2–

13
.6

)
1.

2
(1

.0
–

1.
5)

54
.3

(5
1.

4–
57

.1
)

1.
1

(0
.9

–
1.

3)
47

.4
(4

4.
1–

50
.8

)
1.

0
(0

.8
–

1.
3)

64
.5

(5
9.

5–
69

.1
)

0.
9

(0
.6

–
1.

3)
24

.4
(2

1.
5–

27
.6

)
1.

2
(0

.8
–

1.
8)

 
So

m
e 

co
lle

ge
 (

no
 

de
gr

ee
) 

or
 a

ss
oc

ia
te

 
de

gr
ee

14
.5

(1
3.

3–
15

.8
)

1.
4

(1
.1

–

1.
6)

**
*

50
.5

(4
8.

2–
52

.9
)

0.
9

(0
.8

–
1.

1)
46

.8
(4

4.
0–

49
.6

)
1.

0
(0

.8
–

1.
2)

64
.3

(6
0.

4–
68

.0
)

0.
7

(0
.5

–
1.

1)
26

.0
(2

2.
6–

29
.6

)
0.

9
(0

.6
–

1.
4)

 
B

ac
he

lo
r’

s 
de

gr
ee

 o
r 

m
or

e
22

.6
(2

0.
6–

24
.7

)
1.

5
(1

.2
–

1.
8)

**
53

.0
(4

8.
3–

57
.5

)
1.

0
(0

.8
–

1.
4)

54
.5

(5
0.

5–
58

.5
)

1.
1

(0
.8

–
1.

6)
62

.6
(5

6.
4–

68
.3

)
0.

7
(0

.4
–

1.
2)

26
.7

(2
1.

7–
32

.3
)

0.
9

(0
.6

–
1.

5)

A
nn

ua
l h

ou
se

ho
ld

 
in

co
m

e

 
<

 $
25

,0
00

11
.0

(1
0.

2–
11

.9
)

--
--

54
.1

(5
1.

8–
56

.4
)

--
--

45
.9

(4
3.

7–
48

.0
)

--
--

62
.0

(5
8.

6–
65

.3
)

--
--

33
.6

(3
0.

2–
37

.2
)

--
--

 
$2

5,
00

0–
 $

74
,9

99
13

.9
(1

2.
8–

15
.0

)
1.

3
(1

.1
–

1.
5)

**
52

.8
(4

9.
8–

55
.8

)
1.

0
(0

.8
–

1.
2)

50
.4

(4
7.

7–
53

.2
)

1.
1

(0
.9

–
1.

4)
66

.4
(6

2.
6–

70
.1

)
1.

2
(0

.9
–

1.
6)

21
.8

(1
8.

6–
25

.4
)

0.
8

(0
.5

–
1.

1)

 
≥ 

$7
5,

00
0

20
.6

(1
8.

6–
22

.8
)

1.
5

(1
.3

–

1.
9)

**
*

47
.4

(4
3.

4–
51

.6
)

0.
8

(0
.6

–

1.
0)

*
51

.2
(4

7.
4–

55
.0

)
1.

2
(0

.9
–

1.
6)

64
.0

(5
7.

6–
70

.0
)

1.
2

(0
.8

–
1.

8)
23

.4
(1

9.
2–

28
.2

)
1.

1
(0

.7
–

1.
8)

 
N

ot
 r

ep
or

te
d

13
.8

(1
1.

8–
16

.0
)

1.
2

(0
.9

–
1.

6)
54

.9
(4

8.
2–

61
.4

)
1.

1
(0

.7
–

1.
6)

52
.1

(4
6.

3–
57

.8
)

0.
8

(0
.6

–
1.

1)
63

.9
(5

6.
1–

71
.0

)
1.

0
(0

.6
–

1.
7)

24
.8

(1
9.

1–
31

.6
)

0.
9

(0
.5

–
1.

6)

T
O

B
A

C
C

O
 U

SE
 

C
O

R
R

E
L

A
T

E
S

U
se

 o
f 

ci
ga

re
tt

esTob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 17

N
o 

P
30

D
 u

se
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
N

o 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

/A
45

.2
(4

1.
7–

48
.8

)
--

--
49

.6
(4

6.
5–

52
.6

)
--

--
64

.3
(6

1.
2–

67
.2

)
--

--
16

.4
(1

4.
5–

18
.6

)
--

--

 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

/A
54

.9
(5

3.
1–

56
.6

)
1.

5
(1

.2
–

1.
8)

**
*

48
.0

(4
6.

3–
49

.8
)

1.
1

(0
.9

–
1.

3)
63

.4
(6

0.
4–

66
.4

)
1.

1
(0

.8
–

1.
5)

38
.8

(3
5.

7–
42

.1
)

1.
9

(1
.5

–

2.
5)

**
*

U
se

 o
f 

E
N

D
S

 
N

o 
P3

0D
 u

se
13

.8
(1

3.
0–

14
.6

)
--

--
N

/A
N

/A
N

/A
N

/A
48

.2
(4

6.
2–

50
.2

)
--

--
65

.0
(6

2.
4–

67
.6

)
--

--
22

.0
(2

0.
1–

24
.0

)
--

--

 
P3

0D
 u

se
12

.8
(1

1.
7–

13
.9

)
1.

0
(0

.8
–

1.
1)

N
/A

N
/A

N
/A

N
/A

49
.6

(4
6.

9–
52

.3
)

1.
0

(0
.8

–
1.

2)
60

.3
(5

6.
4–

64
.0

)
0.

8
(0

.6
–

1.
1)

43
.7

(3
8.

9–
48

.7
)

1.
3

(0
.9

–
1.

9)

U
se

 o
f 

ci
ga

rs

 
N

o 
P3

0D
 u

se
12

.9
(1

2.
2–

13
.6

)
--

--
52

.4
(5

0.
3–

54
.4

)
--

--
N

/A
N

/A
N

/A
N

/A
65

.8
(6

3.
0–

68
.5

)
--

--
22

.4
(2

0.
6–

24
.4

)
--

--

 
P3

0D
 u

se
15

.6
(1

4.
3–

17
.0

)
1.

0
(0

.9
–

1.
2)

53
.5

(5
0.

5–
56

.5
)

0.
9

(0
.7

–
1.

1)
N

/A
N

/A
N

/A
N

/A
60

.8
(5

7.
0–

64
.6

)
0.

8
(0

.6
–

1.
1)

38
.2

(3
3.

8–
42

.7
)

0.
8

(0
.6

–
1.

2)

U
se

 o
f 

ho
ok

ah

 
N

o 
P3

0D
 u

se
12

.9
(1

2.
3–

13
.6

)
--

--
53

.0
(5

1.
1–

54
.9

)
--

--
48

.9
(4

7.
1–

50
.7

)
--

--
N

/A
N

/A
N

/A
N

/A
24

.6
(2

2.
8–

26
.3

)
--

--

 
P3

0D
 u

se
21

.3
(1

8.
4–

24
.4

)
1.

0
(0

.8
–

1.
3)

49
.5

(4
5.

2–
53

.7
)

0.
8

(0
.6

–

1.
0)

*
46

.2
(4

2.
8–

49
.7

)
0.

8
(0

.6
–

0.
9)

*
N

/A
N

/A
N

/A
N

/A
46

.7
(3

9.
4–

54
.2

)
1.

2
(0

.7
–

1.
9)

U
se

 o
f 

sm
ok

el
es

s

 
N

o 
P3

0D
 u

se
13

.3
(1

2.
7–

14
.0

)
--

--
52

.5
(5

0.
8–

54
.3

)
--

--
48

.5
(4

6.
7–

50
.3

)
--

--
63

.6
(6

1.
3–

66
.0

)
--

--
N

/A
N

/A
N

/A
N

/A

 
P3

0D
 u

se
15

.6
(1

3.
2–

18
.4

)
1.

0
(0

.7
–

1.
4)

52
.5

(4
6.

7–
58

.2
)

1.
0

(0
.7

–
1.

3)
49

.1
(4

4.
8–

53
.5

)
1.

0
(0

.7
–

1.
3)

64
.9

(5
7.

1–
72

.1
)

1.
1

(0
.7

–
1.

8)
N

/A
N

/A
N

/A
N

/A

F
re

qu
en

cy
 o

f 
us

e 
of

 
th

e 
gi

ve
n 

pr
od

uc
t 

(i
n 

th
e 

pa
st

 3
0 

da
ys

)

1–
19

 d
ay

s
28

.9
(2

7.
4–

30
.5

)
--

--
57

.5
(5

5.
6–

59
.4

)
--

--
44

.1
(4

1.
8–

46
.5

)
--

--
51

.8
(4

8.
3–

55
.3

)
--

--
42

.2
(3

7.
6–

46
.8

)
--

--

20
–3

0 
da

ys
5.

9
(5

.5
–

6.
3)

0.
2

(0
.2

–

0.
2)

**
*

27
.0

(2
4.

3–
29

.8
)

0.
3

(0
.3

0–

4)
**

*
22

.0
(1

8.
9–

25
.5

)
0.

4
(0

.3
–

0.
5)

**
*

44
.2

(3
5.

9–
52

.8
)

0.
7

(0
.4

–

1.
0)

*
10

.8
(9

.4
–

12
.5

)
0.

2
(0

.2
–

0.
3)

**
*

N
ot

es
:

A
bb

re
vi

at
io

ns
: P

30
D

 =
 p

as
t 3

0-
da

y;
 E

N
D

S 
=

 e
le

ct
ro

ni
c 

ni
co

tin
e 

de
liv

er
y 

sy
st

em
; a

O
R

 =
 a

dj
us

te
d 

od
ds

 r
at

io
; C

I 
=

 c
on

fi
de

nc
e 

in
te

rv
al

; N
/A

 =
 n

ot
 a

pp
lic

ab
le

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 18
T

he
 p

er
ce

nt
ag

es
 a

nd
 o

dd
s 

ra
tio

s 
in

 th
e 

ta
bl

e 
ar

e 
ba

se
d 

on
 w

ei
gh

te
d 

da
ta

.

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
et

te
s”

 =
 1

7,
79

2

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

E
N

D
S”

 =
 4

,3
50

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
s”

 =
 3

,5
76

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

H
oo

ka
h”

 =
 1

,2
62

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

Sm
ok

el
es

s”
 =

 2
,1

32

To
ba

cc
o 

pr
od

uc
t t

yp
es

 w
er

e 
ca

te
go

ri
ze

d 
in

to
 f

iv
e 

gr
ou

ps
: c

ig
ar

et
te

s,
 E

N
D

S 
(e

-c
ig

ar
et

te
s 

at
 W

av
e 

1,
 a

nd
 e

-c
ig

ar
et

te
s,

 e
-c

ig
ar

s,
 e

-p
ip

es
, a

nd
 e

-h
oo

ka
h 

at
 W

av
es

 2
 &

 3
),

 c
ig

ar
s 

(t
ra

di
tio

na
l c

ig
ar

s,
 c

ig
ar

ill
os

, 
fi

lte
re

d 
ci

ga
rs

),
 h

oo
ka

h,
 a

nd
 s

m
ok

el
es

s 
to

ba
cc

o 
(l

oo
se

 s
nu

s,
 m

oi
st

 s
nu

ff
, d

ip
, s

pi
t, 

ch
ew

in
g 

to
ba

cc
o,

 a
nd

 s
nu

s 
po

uc
he

s)
.

Fo
r 

ea
ch

 o
f 

th
e 

fi
ve

 to
ba

cc
o 

pr
od

uc
ts

, a
nd

 f
or

 a
ny

 to
ba

cc
o 

pr
od

uc
t, 

us
e 

is
 d

ef
in

ed
 w

ith
 r

es
pe

ct
 to

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t/a
ny

 to
ba

cc
o 

pr
od

uc
t:

P3
0D

 u
se

 is
 d

ef
in

ed
 a

s 
us

in
g 

th
e 

pr
od

uc
t a

t l
ea

st
 o

nc
e 

in
 th

e 
pa

st
 3

0 
da

ys
.

T
he

 o
ut

co
m

e 
‘d

is
co

nt
in

ui
ng

 P
30

D
 u

se
’ 

is
 d

ef
in

ed
 a

s 
no

 P
30

D
 u

se
 a

t f
ol

lo
w

-u
p 

(v
s.

 P
30

D
 u

se
 a

t f
ol

lo
w

-u
p)

 a
m

on
g 

P3
0D

 u
se

rs
 a

t b
as

el
in

e.
 S

in
ce

 n
o 

P3
0D

 u
se

 a
t b

as
el

in
e 

is
 d

ef
in

ed
 w

ith
 r

es
pe

ct
 to

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t, 
P3

0D
 u

se
 o

f 
‘o

th
er

’ 
to

ba
cc

o 
pr

od
uc

ts
 a

re
 c

on
si

de
re

d 
as

 c
or

re
la

te
s 

of
 n

o 
P3

0D
 u

se
 o

f 
th

e 
gi

ve
n 

to
ba

cc
o 

pr
od

uc
t a

t f
ol

lo
w

-u
p.

To
ba

cc
o 

de
pe

nd
en

ce
 w

as
 n

ot
 a

ss
es

se
d 

am
on

g 
al

l P
30

D
 u

se
rs

 a
nd

 th
us

 is
 n

ot
 in

cl
ud

ed
 in

 th
es

e 
an

al
ys

es
.

G
E

E
 lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

es
 w

er
e 

us
ed

 to
 a

ss
es

s 
co

rr
el

at
es

 o
f 

no
 P

30
D

 u
se

 a
t f

ol
lo

w
-u

p 
am

on
g 

P3
0D

 u
se

rs
 a

t b
as

el
in

e 
ov

er
 a

 o
ne

-y
ea

r 
pe

ri
od

 o
f 

tim
e 

(i
.e

., 
W

av
e 

1-
W

av
e 

2 
an

d 
W

av
e 

2-
W

av
e 

3)
, 

in
cl

ud
in

g 
up

 to
 tw

o 
ch

an
ge

 d
at

a 
po

in
ts

 p
er

 in
di

vi
du

al
 a

nd
 s

ta
tis

tic
al

ly
 c

on
tr

ol
lin

g 
fo

r 
th

e 
co

rr
el

at
io

n 
am

on
g 

ob
se

rv
at

io
ns

 f
ro

m
 th

e 
sa

m
e 

in
di

vi
du

al
s.

 A
ll 

co
rr

el
at

es
 r

ef
le

ct
 b

as
el

in
e 

m
ea

su
re

m
en

t f
or

 e
ac

h 
w

av
e 

pa
ir

 (
e.

g.
, w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 b
et

w
ee

n 
W

av
e 

1 
an

d 
W

av
e 

2,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 a
 p

er
so

n’
s 

ag
e 

at
 W

av
e 

1,
 a

nd
 w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 b
et

w
ee

n 
W

av
e 

2 
an

d 
W

av
e 

3,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 
a 

pe
rs

on
’s

 a
ge

 a
t W

av
e 

2)
.

1 A
na

ly
se

s 
ad

ju
st

ed
 f

or
 a

ge
 g

ro
up

, s
ex

, r
ac

e/
et

hn
ic

ity
, s

ex
ua

l o
ri

en
ta

tio
n,

 e
du

ca
tio

na
l a

tta
in

m
en

t, 
an

nu
al

 h
ou

se
ho

ld
 in

co
m

e,
 e

ac
h 

to
ba

cc
o 

us
e 

co
rr

el
at

e,
 a

nd
 w

av
e.

# E
st

im
at

es
 w

ith
 e

ith
er

 a
 r

el
at

iv
e 

st
an

da
rd

 e
rr

or
 g

re
at

er
 th

an
 3

0 
or

 a
 c

or
re

sp
on

di
ng

 d
en

om
in

at
or

 le
ss

 th
an

 5
0 

ha
ve

 b
ee

n 
su

pp
re

ss
ed

.

* p 
<

0.
05

**
p 

<
0.

01

**
* p 

<
0.

00
1

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 19

Ta
b

le
 3

:

C
or

re
la

te
s 

of
 M

ak
in

g 
a 

Q
ui

t A
tte

m
pt

 A
m

on
g 

C
ur

re
nt

 E
st

ab
lis

he
d 

U
se

rs
 (

A
du

lts
 1

8+
) 

at
 B

as
el

in
e.

Q
ui

t 
at

te
m

pt
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

O
ve

ra
ll

35
.6

(3
4.

6–
36

.7
)

N
/A

N
/A

45
.8

(4
3.

8–
47

.8
)

N
/A

N
/A

56
.2

(5
3.

6–
58

.7
)

N
/A

N
/A

61
.5

(5
8.

6–
64

.3
)

N
/A

N
/A

39
.2

(3
6.

5–
42

.0
)

N
/A

N
/A

D
E

M
O

G
R

A
P

H
IC

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

A
ge

 g
ro

up

 
18

–2
4

41
.5

(3
9.

3–
43

.6
)

--
--

51
.1

(4
6.

9–
55

.3
)

--
--

67
.1

(6
2.

7–
71

.2
)

--
--

59
.4

(5
5.

8–
63

.0
)

--
--

50
.9

(4
5.

9–
55

.9
)

--
--

 
25

–3
9

36
.8

(3
4.

9–
38

.8
)

0.
9

(0
.8

–

1.
0)

*
49

.1
(4

5.
8–

52
.4

)
1.

0
(0

.8
–

1.
3)

60
.5

(5
6.

4–
64

.5
)

0.
8

(0
.6

–
1.

0)
65

.4
(5

9.
0–

71
.2

)
1.

3
(0

.9
–

1.
8)

46
.1

(4
1.

4–
50

.9
)

0.
9

(0
.7

–
1.

2)

 
40

–5
4

32
.1

(3
0.

5–
33

.7
)

0.
8

(0
.6

–

0.
9)

**
*

41
.3

(3
6.

7–
46

.0
)

0.
7

(0
.5

–
1.

0)
52

.3
(4

7.
0–

57
.5

)
0.

7
(0

.5
–

0.
9)

*
#

#
#

#
31

.0
(2

6.
8–

35
.6

)
0.

6
(0

.5
–

0.
9)

**

 
55

+
34

.9
(3

2.
7–

37
.2

)
0.

9
(0

.7
–

1.
0)

36
.8

(3
1.

7–
42

.3
)

0.
8

(0
.5

–
1.

1)
44

.1
(3

9.
0–

49
.4

)
0.

6
(0

.4
–

0.
9)

**
#

#
#

#
28

.8
(2

2.
0–

36
.6

)
0.

6
(0

.4
–

0.
9)

*

Se
x

 
Fe

m
al

e
35

.6
(3

4.
2–

37
.0

)
--

--
45

.2
(4

1.
6–

48
.9

)
--

--
65

.5
(6

1.
5–

69
.2

)
--

--
59

.3
(5

3.
8–

64
.6

)
--

--
44

.9
(3

5.
0–

55
.3

)
--

--

 
M

al
e

35
.6

(3
4.

2–
37

.0
)

1.
0

(0
.9

–
1.

1)
46

.3
(4

3.
6–

49
.1

)
1.

0
(0

.8
–

1.
2)

53
.7

(5
0.

8–
56

.7
)

0.
9

(0
.7

–
1.

1)
62

.8
(5

8.
9–

66
.6

)
1.

1
(0

.8
–

1.
5)

38
.9

(3
5.

9–
41

.9
)

0.
9

(0
.6

–
1.

5)

R
ac

e/
et

hn
ic

it
y

 
N

on
-H

is
pa

ni
c 

W
hi

te
33

.7
(3

2.
4–

35
.0

)
--

--
43

.2
(4

1.
0–

45
.4

)
--

--
52

.4
(4

8.
9–

55
.9

)
--

--
63

.3
(5

8.
9–

67
.6

)
--

--
38

.1
(3

5.
0–

41
.2

)
--

--

 
N

on
-H

is
pa

ni
c 

B
la

ck
35

.5
(3

3.
4–

37
.7

)
1.

1
(1

.0
–

1.
3)

58
.2

(4
8.

3–
67

.5
)

1.
7

(1
.0

–

2.
8)

*
61

.6
(5

6.
8–

66
.1

)
1.

3
(1

.0
–

1.
6)

55
.4

(4
7.

6–
62

.9
)

0.
7

(0
.4

–
1.

1)
48

.6
(3

5.
5–

62
.0

)
1.

4
(0

.7
–

2.
9)

 
N

on
-H

is
pa

ni
c 

O
th

er
 

(i
nc

lu
de

s 
tw

o 
or

 m
or

e 
ra

ce
s)

41
.5

(3
7.

9–
45

.1
)

1.
3

(1
.1

–

1.
5)

**
48

.1
(4

1.
2–

55
.1

)
1.

1
(0

.8
–

1.
6)

60
.2

(4
9.

6–
69

.9
)

1.
3

(0
.8

–
2.

0)
50

.4
(4

0.
4–

60
.3

)
0.

6
(0

.4
–

0.
9)

*
46

.3
(3

5.
6–

57
.3

)
1.

0
(0

.6
–

1.
7)

 
H

is
pa

ni
c

44
.0

(4
1.

1–
46

.9
)

1.
4

(1
2–

1.
6)

**
*

54
.0

(4
6.

1–
61

.7
)

1.
4

(1
.0

–
2.

0)
66

.6
(5

9.
9–

72
.6

)
1.

6
(1

.1
–

2.
3)

**
66

.7
(6

0.
0–

72
.9

)
1.

4
(0

.9
–

2.
1)

48
.1

(3
6.

6–
59

.9
)

0.
9

(0
.5

–
1.

6)

Se
xu

al
 o

ri
en

ta
ti

on

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 20

Q
ui

t 
at

te
m

pt
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
St

ra
ig

ht
/

H
et

er
os

ex
ua

l
35

.4
(3

4.
3–

36
.5

)
--

--
45

.1
(4

2.
9–

47
.3

)
--

--
54

.7
(5

2.
0–

57
.4

)
--

--
61

.5
(5

8.
3–

64
.5

)
--

--
38

.9
(3

6.
2–

41
.7

)
--

--

 
G

ay
 o

r 
L

es
bi

an
36

.1
(3

0.
2–

42
.4

)
1.

0
(0

.7
–

1.
3)

49
.6

(4
0.

3–
58

.8
)

1.
1

(0
.7

–
1.

7)
69

.6
(5

6.
5–

80
.1

)
1.

3
(0

.7
–

2.
5)

61
.8

(4
6.

3–
75

.3
)

1.
0

(0
.5

–
2.

2)
#

#
#

#

 
B

is
ex

ua
l

39
.1

(3
5.

4–
42

.8
)

1.
1

(0
.9

–
1.

4)
50

.1
(4

1.
1–

59
.1

)
1.

1
(0

.8
–

1.
6)

74
.4

(6
5.

9–
81

.4
)

1.
6

(0
.9

–
2.

7)
56

.0
(4

5.
8–

65
.7

)
0.

8
(0

.5
–

1.
3)

#
#

#
#

 
So

m
et

hi
ng

 e
ls

e
35

.2
(2

6.
3–

45
.3

)
1.

0
(0

.6
–

1.
5)

#
#

#
#

#
#

#
#

#
#

#
#

#
#

#
#

E
du

ca
ti

on
al

 
at

ta
in

m
en

t

 
L

es
s 

th
an

 h
ig

h 
sc

ho
ol

 o
r 

so
m

e 
hi

gh
 

sc
ho

ol
 (

no
 d

ip
lo

m
a)

 o
r 

G
E

D

32
.1

(3
0.

6–
33

.7
)

--
--

48
.7

(4
3.

4–
54

.1
)

--
--

64
.1

(5
8.

9–
68

.9
)

--
--

62
.9

(5
4.

9–
70

.1
)

--
--

38
.8

(3
3.

8–
43

.9
)

--
--

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

—
di

pl
om

a
32

.4
(3

0.
7–

34
.1

)
1.

0
(0

.9
–

1.
2)

47
.6

(4
3.

5–
51

.8
)

1.
1

(0
.8

–
1.

5)
60

.3
(5

6.
0–

64
.5

)
0.

9
(0

.6
–

1.
2)

63
.1

(5
7.

6–
68

.3
)

1.
1

(0
.7

–
1.

7)
36

.5
(3

2.
8–

40
.4

)
1.

1
(0

.8
–

1.
4)

 
So

m
e 

co
lle

ge
 (

no
 

de
gr

ee
) 

or
 a

ss
oc

ia
te

 
de

gr
ee

38
.5

(3
6.

9–
40

.0
)

1.
3

(1
.2

–

1.
4)

**
*

45
.1

(4
1.

9–
48

.3
)

1.
0

(0
.7

–
1.

3)
58

.0
(5

4.
6–

61
.3

)
0.

9
(0

.7
–

1.
3)

61
.3

(5
6.

6–
65

.9
)

1.
2

(0
.8

–
1.

9)
41

.8
(3

7.
2–

46
.5

)
1.

2
(0

.9
–

1.
6)

 
B

ac
he

lo
r’

s 
de

gr
ee

 o
r 

m
or

e
42

.9
(4

0.
0–

45
.8

)
1.

3
(1

.1
–

1.
6)

**
*

39
.7

(3
3.

8–
45

.9
)

0.
9

(0
.6

–
1.

3)
36

.4
(3

0.
2–

43
.1

)
0.

6
(0

.4
–

0.
9)

*
59

.1
(5

1.
5–

66
.4

)
1.

1
(0

.6
–

2.
1)

39
.7

(3
3.

2–
46

.6
)

1.
2

(0
.8

–
1.

9)

A
nn

ua
l h

ou
se

ho
ld

 
in

co
m

e

 
<

 $
25

,0
00

34
.5

(3
3.

1–
35

.9
)

--
--

50
.0

(4
6.

4–
53

.6
)

--
--

64
.1

(6
1.

2–
67

.0
)

--
--

62
.9

(5
8.

2–
67

.3
)

--
--

46
.3

(4
2.

3–
50

.3
)

--
--

 
$2

5,
00

0–
 $

74
,9

99
35

.9
(3

4.
2–

37
.6

)
1.

0
(0

.9
–

1.
2)

43
.9

(4
0.

1–
47

.9
)

1.
0

(0
.8

–
1.

3)
56

.7
(5

2.
4–

60
.9

)
0.

9
(0

.7
–

1.
2)

58
.5

(5
3.

5–
63

.3
)

0.
8

(0
.6

–
1.

1)
35

.8
(3

1.
3–

40
.6

)
0.

8
(0

.6
–

1.
0)

*

 
≥ 

$7
5,

00
0

39
.3

(3
6.

9–
41

.7
)

1.
1

(0
.9

–
1.

2)
38

.9
(3

3.
8–

44
.2

)
0.

9
(0

.6
–

1.
2)

37
.5

(3
1.

5–
43

.9
)

0.
7

(0
.5

–

1.
0)

*
62

.8
(5

4.
2–

70
.7

)
1.

0
(0

.7
–

1.
6)

36
.8

(3
0.

8–
43

.2
)

0.
8

(0
.6

–
1.

3)

 
N

ot
 r

ep
or

te
d

35
.1

(3
1.

9–
38

.5
)

1.
0

(0
.9

–
1.

2)
50

.4
(4

1.
8–

59
.0

)
1.

0
(0

.7
–

1.
6)

55
.9

(4
6.

3–
65

.1
)

0.
7

(0
.4

–
1.

0)
62

.9
(5

2.
8–

72
.0

)
0.

9
(0

.5
–

1.
5)

39
.2

(3
0.

3–
49

.0
)

0.
9

(0
.6

–
1.

5)

T
O

B
A

C
C

O
 U

SE
 

C
O

R
R

E
L

A
T

E
S

U
se

 o
f 

ci
ga

re
tt

esTob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 21

Q
ui

t 
at

te
m

pt
 a

t 
fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
N

o 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

A
28

.7
(2

4.
9–

32
.9

)
--

--
39

.8
(3

5.
4–

44
.4

)
--

--
53

.5
(4

8.
2–

58
.8

)
--

--
30

.8
(2

6.
9–

35
.0

)
--

--

 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

A
52

.5
(5

0.
1–

54
.9

)
1.

9
(1

.5
–

2.
4)

**
*

64
.5

(6
1.

7–
67

.1
)

1.
4

(1
.0

–

1.
9)

*
67

.1
(6

3.
1–

70
.8

)
1.

6
(1

.1
–

2.
4)

*
52

.1
(4

7.
4–

56
.7

)
1.

3
(0

.9
–

1.
7)

U
se

 o
f 

E
N

D
S

 
N

o 
P3

0D
 u

se
34

.4
(3

3.
2–

35
.6

)
--

--
N

/A
N

/A
N

/A
N

/A
52

.9
(4

9.
9–

55
.9

)
--

--
59

.8
(5

6.
1–

63
.4

)
--

--
36

.1
(3

3.
0–

39
.4

)
--

--

 
P3

0D
 u

se
39

.1
(3

7.
2–

40
.9

)
1.

2
(1

.1
–

1.
3)

**
*

N
/A

N
/A

N
/A

N
/A

65
.9

(6
1.

3–
70

.2
)

1.
1

(0
.9

–
1.

5)
63

.8
(5

8.
7–

68
.7

)
1.

0
(0

.8
–

1.
4)

56
.3

(4
9.

6–
62

.8
)

1.
1

(0
.8

–
1.

6)

U
se

 o
f 

ci
ga

rs

 
N

o 
P3

0D
 u

se
35

.2
(3

4.
1–

36
.4

)
--

--
43

.0
(4

0.
7–

45
.4

)
--

--
N

/A
N

/A
N

/A
N

/A
61

.6
(5

7.
8–

65
.3

)
--

--
35

.3
(3

2.
4–

38
.4

)
--

--

 
P3

0D
 u

se
38

.0
(3

6.
2–

39
.7

)
1.

0
(0

.9
–

1.
1)

56
.0

(5
2.

2–
59

.7
)

1.
1

(0
.9

–
1.

4)
N

/A
N

/A
N

/A
N

/A
62

.1
(5

7.
1–

66
.9

)
0.

8
(0

.6
–

1.
1)

54
.3

(4
9.

6–
58

.9
)

1.
2

(0
.9

–
1.

6)

U
se

 o
f 

ho
ok

ah

 
N

o 
P3

0D
 u

se
35

.2
(3

4.
2–

36
.3

)
--

--
45

.3
(4

3.
2–

47
.4

)
--

--
55

.0
(5

2.
3–

57
.7

)
--

--
N

/A
N

/A
N

/A
N

/A
38

.0
(3

5.
2–

40
.9

)
--

--

 
P3

0D
 u

se
43

.4
(3

9.
7–

47
.3

)
1.

0
(0

.9
–

1.
2)

49
.8

(4
3.

3–
56

.2
)

0.
7

(0
.5

–

1.
0)

*
66

.1
(5

9.
3–

72
.3

)
1.

0
(0

.7
–

1.
5)

N
/A

N
/A

N
/A

N
/A

65
.9

(5
6.

6–
74

.2
)

1.
6

(1
.0

–
2.

6)

U
se

 o
f 

sm
ok

el
es

s

 
N

o 
P3

0D
 u

se
35

.6
(3

4.
5–

36
.7

)
--

--
44

.9
(4

2.
8–

47
.1

)
--

--
55

.0
(5

2.
4–

57
.7

)
--

--
60

.6
(5

7.
4–

63
.7

)
--

--
N

/A
N

/A
N

/A
N

/A

 
P3

0D
 u

se
37

.0
(3

3.
1–

41
.2

)
0.

9
(0

.8
–

1.
2)

56
.3

(4
7.

5–
64

.7
)

1.
4

(0
.9

–
2.

0)
64

.8
(5

8.
3–

70
.9

)
1.

2
(0

.9
–

1.
7)

68
.8

(6
0.

1–
76

.3
)

1.
2

(0
.8

–
1.

9)
N

/A
N

/A
N

/A
N

/A

F
re

qu
en

cy
 o

f 
us

e 
of

 
th

e 
gi

ve
n 

pr
od

uc
t

 
N

o 
ev

er
y 

da
y 

us
e

53
.3

(5
1.

2–
55

.5
)

--
--

59
.5

(5
7.

0–
61

.9
)

--
--

58
.0

(5
5.

0–
60

.9
)

--
--

62
.0

(5
9.

0–
64

.9
)

--
--

57
.0

(5
3.

1–
60

.7
)

--
--

 
E

ve
ry

 d
ay

 u
se

30
.5

(2
9.

4–
31

.5
)

0.
4

(0
.4

–

0.
5)

**
*

27
.3

(2
4.

5–
30

.4
)

0.
3

(0
.3

–

0.
4)

**
*

48
.8

(4
4.

4–
53

.3
)

0.
6

(0
.5

–

0.
7)

**
*

50
.1

(3
8.

0–
62

.3
)

0.
7

(0
.3

–
1.

4)
27

.9
(2

4.
9–

31
.2

)
0.

4
(0

.3
–

0.
5)

**
*

M
ea

n 
to

ba
cc

o 

de
pe

nd
en

ce
 s

co
re

2
51

.8
(5

1.
1–

52
.6

)
1.

0
(1

.0
–

1.
1)

44
.2

(4
2.

6–
45

.7
)

1.
1

(1
.0

–

1.
3)

*
38

.7
(3

6.
7–

40
.6

)
1.

3
(1

.1
–

1.
5)

**
*

26
.4

(2
4.

0–
28

.8
)

1.
1

(0
.9

–
1.

3)
49

.4
(4

7.
8–

51
.0

)
1.

1
(1

.0
–

1.
3)

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 22
N

ot
es

:

A
bb

re
vi

at
io

ns
: P

30
D

 =
 p

as
t 3

0-
da

y;
 E

N
D

S 
=

 e
le

ct
ro

ni
c 

ni
co

tin
e 

de
liv

er
y 

sy
st

em
; a

O
R

 =
 a

dj
us

te
d 

od
ds

 r
at

io
; C

I 
=

 c
on

fi
de

nc
e 

in
te

rv
al

; N
/A

 =
 n

ot
 a

pp
lic

ab
le

T
he

 p
er

ce
nt

ag
es

 a
nd

 o
dd

s 
ra

tio
s 

in
 th

e 
ta

bl
e 

ar
e 

ba
se

d 
on

 w
ei

gh
te

d 
da

ta
.

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
et

te
s”

 =
 1

4,
61

9

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

E
N

D
S”

 =
 2

,5
50

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
s”

 =
 2

,3
55

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

H
oo

ka
h”

 =
 1

,2
93

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

Sm
ok

el
es

s”
 =

 2
,1

72

To
ba

cc
o 

pr
od

uc
t t

yp
es

 w
er

e 
ca

te
go

ri
ze

d 
in

to
 f

iv
e 

gr
ou

ps
: c

ig
ar

et
te

s,
 E

N
D

S 
(e

-c
ig

ar
et

te
s 

at
 W

av
e 

1,
 a

nd
 e

-c
ig

ar
et

te
s,

 e
-c

ig
ar

s,
 e

-p
ip

es
, a

nd
 e

-h
oo

ka
h 

at
 W

av
es

 2
 &

 3
),

 c
ig

ar
s 

(t
ra

di
tio

na
l c

ig
ar

s,
 c

ig
ar

ill
os

, 
fi

lte
re

d 
ci

ga
rs

),
 h

oo
ka

h,
 a

nd
 s

m
ok

el
es

s 
to

ba
cc

o 
(l

oo
se

 s
nu

s,
 m

oi
st

 s
nu

ff
, d

ip
, s

pi
t, 

ch
ew

in
g 

to
ba

cc
o,

 a
nd

 s
nu

s 
po

uc
he

s)
.

Fo
r 

ea
ch

 o
f 

th
e 

fi
ve

 to
ba

cc
o 

pr
od

uc
ts

, u
se

 is
 d

ef
in

ed
 w

ith
 r

es
pe

ct
 to

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t/a
ny

 to
ba

cc
o 

pr
od

uc
t:

C
ur

re
nt

 e
st

ab
lis

he
d 

us
e 

is
 d

ef
in

ed
 f

or
 c

ig
ar

et
te

s 
as

 c
ur

re
nt

ly
 s

m
ok

in
g 

ev
er

y 
da

y 
or

 s
om

e 
da

ys
 a

nd
 h

av
in

g 
sm

ok
ed

 a
t l

ea
st

 1
00

 c
ig

ar
et

te
s 

in
 th

e 
lif

et
im

e;
 c

ur
re

nt
 e

st
ab

lis
he

d 
us

e 
is

 d
ef

in
ed

 f
or

 o
th

er
 to

ba
cc

o 
pr

od
uc

ts
 a

s 
cu

rr
en

tly
 u

si
ng

 th
e 

pr
od

uc
t e

ve
ry

 d
ay

 o
r 

so
m

e 
da

ys
 a

nd
 h

av
in

g 
ev

er
 u

se
d 

th
e 

pr
od

uc
t “

fa
ir

ly
 r

eg
ul

ar
ly

”;

M
ak

in
g 

a 
qu

it 
at

te
m

pt
 is

 d
ef

in
ed

 a
s 

ha
vi

ng
 tr

ie
d 

to
 q

ui
t u

si
ng

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t i
n 

th
e 

pa
st

 1
2 

m
on

th
s 

(o
r 

ha
vi

ng
 tr

ie
d 

to
 q

ui
t u

si
ng

 to
ba

cc
o 

pr
od

uc
ts

 g
en

er
al

ly
 in

 th
e 

pa
st

 1
2 

m
on

th
s 

if
 th

e 
re

sp
on

de
nt

 
w

as
 u

si
ng

 m
or

e 
th

an
 o

ne
 ty

pe
 o

f 
to

ba
cc

o 
pr

od
uc

t a
t b

as
el

in
e)

, o
r 

in
di

ca
tin

g 
no

t c
ur

re
nt

ly
 u

si
ng

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t (
or

 to
ba

cc
o 

pr
od

uc
ts

 g
en

er
al

ly
) 

at
 f

ol
lo

w
-u

p 
(i

.e
., 

no
t u

si
ng

 e
ve

ry
 d

ay
 o

r 
so

m
ed

ay
s 

at
 f

ol
lo

w
-u

p)
. T

he
 o

ut
co

m
e 

‘m
ak

in
g 

a 
qu

it 
at

te
m

pt
’ 

is
 d

ef
in

ed
 a

s 
a 

qu
it 

at
te

m
pt

 a
t f

ol
lo

w
-u

p 
(v

s.
 n

o 
qu

it 
at

te
m

pt
 a

t f
ol

lo
w

-u
p)

 a
m

on
g 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

at
 b

as
el

in
e.

 S
in

ce
 n

o 
P3

0D
 u

se
 a

t b
as

el
in

e 
is

 
de

fi
ne

d 
w

ith
 r

es
pe

ct
 to

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t, 
P3

0D
 u

se
 o

f 
‘o

th
er

’ 
to

ba
cc

o 
pr

od
uc

ts
 a

t b
as

el
in

e 
ar

e 
co

ns
id

er
ed

 a
s 

co
rr

el
at

es
 o

f 
‘m

ak
in

g 
a 

qu
it 

at
te

m
pt

’ 
of

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t a
t f

ol
lo

w
-u

p.

G
E

E
 lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

es
 w

er
e 

us
ed

 to
 a

ss
es

s 
co

rr
el

at
es

 o
f 

m
ak

in
g 

a 
qu

it 
at

te
m

pt
 a

t f
ol

lo
w

-u
p 

am
on

g 
cu

rr
en

t e
st

ab
lis

he
d 

us
er

s 
at

 b
as

el
in

e 
ov

er
 a

 o
ne

-y
ea

r 
pe

ri
od

 o
f 

tim
e 

(i
.e

., 
W

av
e 

1-
W

av
e 

2 
an

d 
W

av
e 

2-
W

av
e 

3)
, i

nc
lu

di
ng

 u
p 

to
 tw

o 
ch

an
ge

 d
at

a 
po

in
ts

 p
er

 in
di

vi
du

al
 a

nd
 s

ta
tis

tic
al

ly
 c

on
tr

ol
lin

g 
fo

r 
th

e 
co

rr
el

at
io

n 
am

on
g 

ob
se

rv
at

io
ns

 f
ro

m
 th

e 
sa

m
e 

in
di

vi
du

al
s.

A
ll 

co
rr

el
at

es
 r

ef
le

ct
 b

as
el

in
e 

m
ea

su
re

m
en

t f
or

 e
ac

h 
w

av
e 

pa
ir

 (
e.

g.
, w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 b
et

w
ee

n 
W

av
e 

1 
an

d 
W

av
e 

2,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 a
 p

er
so

n’
s 

ag
e 

at
 W

av
e 

1,
 a

nd
 w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 
be

tw
ee

n 
W

av
e 

2 
an

d 
W

av
e 

3,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 a
 p

er
so

n’
s 

ag
e 

at
 W

av
e 

2)
.

1 A
na

ly
se

s 
ad

ju
st

ed
 f

or
 a

ge
 g

ro
up

, s
ex

, r
ac

e/
et

hn
ic

ity
, s

ex
ua

l o
ri

en
ta

tio
n,

 e
du

ca
tio

na
l a

tta
in

m
en

t, 
an

nu
al

 h
ou

se
ho

ld
 in

co
m

e,
 e

ac
h 

to
ba

cc
o 

us
e 

co
rr

el
at

e,
 a

nd
 w

av
e.

2 To
ba

cc
o 

de
pe

nd
en

ce
 s

co
re

 w
as

 d
ef

in
ed

 a
s 

de
sc

ri
be

d 
an

d 
va

lid
at

ed
 b

y 
St

ro
ng

 e
t a

l. 
(2

01
7)

. W
ei

gh
te

d 
m

ea
ns

 a
re

 p
re

se
nt

ed
 w

ith
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s.

 T
o 

es
tim

at
e 

od
ds

 r
at

io
s 

an
d 

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

s,
 th

e 
to

ba
cc

o 
de

pe
nd

en
ce

 v
ar

ia
bl

e 
w

as
 s

ca
le

d 
to

 a
 m

ea
n 

of
 0

 w
ith

 s
ta

nd
ar

d 
de

vi
at

io
n 

of
 1

 f
or

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t (
th

er
ef

or
e,

 O
R

s 
in

di
ca

te
 th

e 
lik

el
ih

oo
d 

of
 th

e 
ou

tc
om

e 
pe

r 
st

an
da

rd
 d

ev
ia

tio
n 

un
it 

in
cr

ea
se

 in
 th

e 
le

ve
l o

f 
to

ba
cc

o 
de

pe
nd

en
ce

 f
or

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t)
.

# E
st

im
at

es
 w

ith
 e

ith
er

 a
 r

el
at

iv
e 

st
an

da
rd

 e
rr

or
 g

re
at

er
 th

an
 3

0 
or

 a
 c

or
re

sp
on

di
ng

 d
en

om
in

at
or

 le
ss

 th
an

 5
0 

ha
ve

 b
ee

n 
su

pp
re

ss
ed

.

* p 
<

0.
05

**
p 

<
0.

01

**
* p 

<
0.

00
1

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 23

Ta
b

le
 4

:

C
or

re
la

te
s 

of
 Q

ui
tti

ng
 A

m
on

g 
Q

ui
t A

tte
m

pt
er

s 
W

ho
 w

er
e 

C
ur

re
nt

 E
st

ab
lis

he
d 

U
se

rs
 (

A
du

lts
 1

8+
) 

at
 B

as
el

in
e 

an
d 

M
ad

e 
a 

Q
ui

t A
tte

m
pt

 a
t F

ol
lo

w
-U

p.

Q
ui

tt
in

g 
am

on
g 

qu
it

 a
tt

em
pt

er
s 

at
 fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

O
ve

ra
ll

32
.9

(3
1.

4–
34

.3
)

N
/A

N
/A

85
.4

(8
2.

7–
87

.7
)

N
/A

N
/A

62
.5

(5
9.

7–
65

.2
)

N
/A

N
/A

84
.2

(8
1.

2–
86

.9
)

N
/A

N
/A

51
.6

(4
7.

7–
55

.5
)

N
/A

N
/A

D
E

M
O

G
R

A
P

H
IC

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

A
ge

 g
ro

up

 
18

–2
4

40
.5

(3
7.

1–
44

.0
)

--
--

83
.2

(7
8.

2–
87

.3
)

--
--

67
.5

(6
3.

4–
71

.4
)

--
--

82
.6

(7
8.

7–
85

.9
)

--
--

51
.9

(4
5.

6–
58

.2
)

--
--

 
25

–3
9

34
.3

(3
1.

6–
37

.2
)

0.
8

(0
.7

–

1.
0)

*
84

.1
(7

9.
3–

88
.0

)
.

64
.7

(6
0.

2–
69

.0
)

.
87

.6
(8

1.
9–

91
.7

)
.

53
.5

(4
6.

6–
60

.2
)

1.
1

(0
.7

–
1.

8)

 
40

–5
4

27
.4

(2
4.

7–
30

.2
)

0.
7

(0
.5

–

0.
9)

**
88

.5
(8

3.
8–

91
.9

)
.

63
.3

(5
6.

7–
69

.4
)

.
#

#
.

49
.6

(4
1.

5–
57

.8
)

1.
3

(0
.8

–
2.

2)

 
55

+
31

.6
(2

8.
2–

35
.2

)
0.

9
(0

.7
–

1.
3)

88
.9

(8
2.

3–
93

.3
)

.
49

.7
(4

2.
1–

57
.3

)
.

#
#

.
49

.3
(3

3.
4–

65
.3

)
1.

3
(0

.6
–

3.
0)

Se
x

 
Fe

m
al

e
30

.5
(2

8.
6–

32
.6

)
--

--
87

.2
(8

3.
7–

90
.0

)
--

--
65

.1
(6

0.
6–

69
.4

)
--

--
85

.2
(8

0.
3–

89
.0

)
--

--
57

.2
(4

4.
0–

69
.4

)
--

--

 
M

al
e

34
.8

(3
2.

8–
36

.8
)

1.
1

(1
.0

–
1.

3)
84

.0
(7

9.
7–

87
.5

)
.

61
.6

(5
8.

0–
65

.0
)

.
83

.7
(7

9.
3–

87
.3

)
.

51
.4

(4
7.

4–
55

.4
)

0.
8

(0
.4

–
1.

7)

R
ac

e/
et

hn
ic

it
y

 
N

on
-H

is
pa

ni
c 

W
hi

te
33

.1
(3

1.
4–

35
.0

)
--

--
86

.5
(8

3.
3–

89
.1

)
--

--
62

.7
(5

8.
7–

66
.4

)
--

--
88

.3
(8

4.
3–

91
.4

)
--

--
51

.2
(4

7.
0–

55
.5

)
--

--

 
N

on
-H

is
pa

ni
c 

B
la

ck
25

.5
(2

1.
4–

30
.1

)
0.

7
(0

.5
–

0.
9)

**
78

.9
(7

0.
4–

85
.4

)
.

56
.7

(5
0.

4–
62

.8
)

.
83

.4
(7

2.
8–

90
.4

)
.

#
#

1.
2

(0
.4

–
3.

4)

 
N

on
-H

is
pa

ni
c 

O
th

er
 

(i
nc

lu
de

s 
tw

o 
or

 m
or

e 
ra

ce
s)

36
.8

(3
0.

4–
43

.6
)

1.
0

(0
.7

–
1.

4)
#

#
.

68
.4

(5
4.

8–
79

.4
)

.
74

.9
(6

0.
2–

85
.5

)
.

46
.4

(3
1.

4–
62

.0
)

0.
7

(0
.3

–
1.

5)

 
H

is
pa

ni
c

38
.2

(3
3.

9–
42

.8
)

1.
0

(0
.8

–
1.

3)
85

.2
(7

7.
9–

90
.5

)
.

68
.3

(6
1.

3–
74

.6
)

.
79

.4
(7

2.
2–

85
.1

)
.

#
#

0.
9

(0
.4

–
1.

9)

Se
xu

al
 o

ri
en

ta
ti

on

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 24

Q
ui

tt
in

g 
am

on
g 

qu
it

 a
tt

em
pt

er
s 

at
 fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
St

ra
ig

ht
/

H
et

er
os

ex
ua

l
32

.9
(3

1.
3–

34
.4

)
--

--
85

.4
(8

2.
5–

87
.9

)
--

--
62

.1
(5

8.
9–

65
.1

)
--

--
83

.0
(7

9.
6–

85
.9

)
--

--
51

.0
(4

7.
0–

55
.0

)
--

--

 
G

ay
 o

r 
L

es
bi

an
29

.5
(2

1.
3–

39
.1

)
0.

8
(0

.5
–

1.
4)

#
#

.
#

#
.

#
#

.
#

#
0.

3
(0

.0
–

4.
8)

 
B

is
ex

ua
l

34
.1

(2
7.

9–
40

.9
)

1.
1

(0
.8

–
1.

4)
#

#
.

62
.2

(5
0.

6–
72

.5
)

.
#

#
.

#
#

3.
0

(0
.9

–
10

.4
)

 
So

m
et

hi
ng

 e
ls

e
32

.5
(2

1.
4–

46
.0

)
1.

1
(0

.6
–

2.
2)

#
#

.
#

#
.

#
#

.
#

#
2.

0
(0

.0
–

91
.4

)

E
du

ca
ti

on
al

 
at

ta
in

m
en

t

 
L

es
s 

th
an

 h
ig

h 
sc

ho
ol

 o
r 

so
m

e 
hi

gh
 

sc
ho

ol
 (

no
 d

ip
lo

m
a)

 o
r 

G
E

D

24
.7

(2
2.

3–
27

.1
)

--
--

86
.9

(8
1.

7–
90

.7
)

--
--

65
.8

(6
0.

4–
70

.8
)

--
--

77
.2

(6
8.

1–
84

.2
)

--
--

54
.5

(4
7.

7–
61

.2
)

--
--

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

—
di

pl
om

a
33

.3
(3

0.
2–

36
.6

)
1.

4
(1

.1
–

1.
7)

**
82

.7
(7

7.
3–

86
.9

)
.

65
.6

(5
7.

8–
72

.6
)

.
84

.6
(7

8.
3–

89
.2

)
.

51
.2

(4
5.

0–
57

.4
)

1.
0

(0
.7

–
1.

6)

 
So

m
e 

co
lle

ge
 (

no
 

de
gr

ee
) 

or
 a

ss
oc

ia
te

 
de

gr
ee

33
.6

(3
1.

2–
36

.2
)

1.
3

(1
.1

–

1.
6)

*
85

.3
(8

1.
0–

88
.7

)
.

59
.0

(5
4.

9–
63

.0
)

.
84

.6
(7

9.
4–

88
.7

)
.

50
.1

(4
3.

8–
56

.4
)

0.
9

(0
.6

–
1.

4)

 
B

ac
he

lo
r’

s 
de

gr
ee

 o
r 

m
or

e
44

.4
(4

0.
3–

48
.5

)
1.

5
(1

.1
–

1.
9)

**
88

.4
(8

1.
6–

92
.8

)
.

60
.8

(5
1.

1–
69

.7
)

.
#

#
.

52
.5

(4
0.

2–
64

.5
)

1.
0

(0
.4

–
2.

5)

A
nn

ua
l h

ou
se

ho
ld

 
in

co
m

e

 
<

 $
25

,0
00

27
.1

(2
5.

3–
29

.1
)

--
--

84
.5

(8
0.

8–
87

.6
)

--
--

60
.8

(5
6.

7–
64

.8
)

--
--

81
.5

(7
6.

9–
85

.4
)

--
--

59
.2

(5
3.

3–
64

.9
)

--
--

 
$2

5,
00

0–
 $

74
,9

99
35

.7
(3

3.
1–

38
.3

)
1.

3
(1

.1
–

1.
6)

**
88

.1
(8

4.
3–

91
.1

)
.

65
.7

(6
0.

9–
70

.2
)

.
81

.1
(7

4.
9–

86
.0

)
.

47
.2

(4
1.

2–
53

.3
)

0.
6

(0
.4

–

1.
0)

*

 
≥ 

$7
5,

00
0

44
.1

(4
0.

0–
48

.2
)

1.
5

(1
.2

–

1.
8)

**
83

.2
(7

3.
7–

89
.7

)
.

60
.1

(5
1.

1–
68

.5
)

.
#

#
.

47
.4

(3
8.

0–
56

.9
)

0.
7

(0
.4

–
1.

4)

 
N

ot
 r

ep
or

te
d

31
.8

(2
6.

8–
37

.3
)

1.
1

(0
.8

–
1.

6)
#

#
.

66
.7

(5
6.

5–
75

.5
)

.
#

#
.

53
.3

(3
5.

7–
70

.0
)

0.
9

(0
.4

–
2.

0)

T
O

B
A

C
C

O
 U

SE
 

C
O

R
R

E
L

A
T

E
S

U
se

 o
f 

ci
ga

re
tt

es

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 25

Q
ui

tt
in

g 
am

on
g 

qu
it

 a
tt

em
pt

er
s 

at
 fo

llo
w

-u
p

C
ig

ar
et

te
s

E
N

D
S

C
ig

ar
s

H
oo

ka
h

Sm
ok

el
es

s

C
or

re
la

te
s 

at
 b

as
el

in
e

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

%
95

%
 

C
I

aO
R

1
95

%
 

C
I

 
N

o 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

/A
83

.1
(7

7.
5–

87
.6

)
--

--
62

.8
(5

5.
7–

69
.3

)
--

--
90

.9
(8

6.
6–

93
.9

)
--

--
44

.3
(3

8.
1–

50
.6

)
--

--

 
P3

0D
 u

se
N

/A
N

/A
N

/A
N

/A
85

.9
(8

2.
8–

88
.5

)
.

62
.4

(5
9.

3–
65

.3
)

.
80

.6
(7

6.
5–

84
.1

)
.

58
.3

(5
3.

4–
62

.9
)

2.
0

(1
.3

–

2.
9)

**
*

U
se

 o
f 

E
N

D
S

 
N

o 
P3

0D
 u

se
33

.0
(3

1.
3–

34
.7

)
--

--
N

/A
N

/A
N

/A
N

/A
61

.8
(5

8.
0–

65
.5

)
--

--
86

.2
(8

2.
0–

89
.6

)
--

--
51

.6
(4

6.
8–

56
.2

)
--

--

 
P3

0D
 u

se
33

.0
(3

0.
3–

35
.9

)
1.

0
(0

.8
–

1.
2)

N
/A

N
/A

N
/A

N
/A

64
.1

(5
9.

0–
68

.9
)

.
81

.6
(7

6.
8–

85
.6

)
.

53
.0

(4
5.

5–
60

.4
)

0.
7

(0
.5

–
1.

2)

U
se

 o
f 

ci
ga

rs

 
N

o 
P3

0D
 u

se
32

.6
(3

1.
0–

34
.3

)
--

--
86

.3
(8

3.
3–

88
.8

)
--

--
N

/A
N

/A
N

/A
N

/A
87

.1
(8

3.
3–

90
.2

)
--

--
50

.4
(4

5.
4–

55
.4

)
--

--

 
P3

0D
 u

se
33

.5
(3

0.
9–

36
.2

)
1.

1
(0

.9
–

1.
3)

83
.1

(7
8.

0–
87

.2
)

.
N

/A
N

/A
N

/A
N

/A
79

.6
(7

3.
1–

84
.8

)
.

55
.0

(4
7.

9–
61

.9
)

0.
7

(0
.4

–
1.

1)

U
se

 o
f 

ho
ok

ah

 
N

o 
P3

0D
 u

se
32

.4
(3

0.
9–

33
.9

)
--

--
85

.5
(8

2.
7–

87
.9

)
--

--
62

.9
(5

9.
7–

66
.0

)
--

--
N

/A
N

/A
N

/A
N

/A
51

.5
(4

7.
3–

55
.7

)
--

--

 
P3

0D
 u

se
39

.8
(3

4.
2–

45
.7

)
1.

1
(0

.8
–

1.
5)

84
.9

(7
8.

1–
89

.8
)

.
59

.7
(5

2.
9–

66
.1

)
.

N
/A

N
/A

N
/A

N
/A

52
.9

(4
0.

8–
64

.7
)

1.
1

(0
.6

–
2.

2)

U
se

 o
f 

sm
ok

el
es

s

 
N

o 
P3

0D
 u

se
32

.2
(3

0.
7–

33
.7

)
--

--
86

.1
(8

3.
5–

88
.4

)
--

--
62

.8
(5

9.
7–

65
.8

)
--

--
84

.3
(8

1.
1–

87
.1

)
--

--
N

/A
N

/A
N

/A
N

/A

 
P3

0D
 u

se
41

.8
(3

5.
9–

47
.9

)
1.

5
(1

.1
–

1.
9)

**
#

#
.

61
.0

(5
3.

7–
67

.7
)

.
83

.4
(7

2.
9–

90
.4

)
.

N
/A

N
/A

N
/A

N
/A

F
re

qu
en

cy
 o

f 
us

e 
of

 
th

e 
gi

ve
n 

pr
od

uc
t

 
N

o 
ev

er
y 

da
y 

us
e

50
.2

(4
7.

2–
53

.2
)

--
--

88
.7

(8
5.

7–
91

.1
)

--
--

66
.7

(6
3.

6–
69

.6
)

--
--

85
.0

(8
1.

9–
87

.6
)

--
--

63
.7

(5
7.

3–
69

.6
)

--
--

 
E

ve
ry

 d
ay

 u
se

24
.0

(2
2.

5–
25

.6
)

0.
5

(0
.4

–

0.
6)

**
*

75
.7

(6
9.

9–
80

.8
)

.
45

.1
(3

8.
1–

52
.2

)
.

#
#

.
36

.8
(3

0.
6–

43
.6

)
0.

4
(0

.2
–

0.
6)

**
*

M
ea

n 
to

ba
cc

o 

de
pe

nd
en

ce
 s

co
re

2
48

.5
(4

7.
4–

49
.5

)
0.

6
(0

.6
–

0.
7)

**
*

48
.3

(4
6.

1–
50

.6
)

.
44

.4
(4

2.
1–

46
.7

)
.

28
.6

(2
6.

2–
31

.1
)

.
49

.6
(4

7.
0–

52
.1

)
0.

7
(0

.6
–

0.
9)

**

N
ot

es
:

Tob Control. Author manuscript; available in PMC 2020 September 28.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kasza et al. Page 26
A

bb
re

vi
at

io
ns

: P
30

D
 =

 p
as

t 3
0-

da
y;

 E
N

D
S 

=
 e

le
ct

ro
ni

c 
ni

co
tin

e 
de

liv
er

y 
sy

st
em

; a
O

R
 =

 a
dj

us
te

d 
od

ds
 r

at
io

; C
I 

=
 c

on
fi

de
nc

e 
in

te
rv

al
; N

/A
 =

 n
ot

 a
pp

lic
ab

le

T
he

 p
er

ce
nt

ag
es

 a
nd

 o
dd

s 
ra

tio
s 

in
 th

e 
ta

bl
e 

ar
e 

ba
se

d 
on

 w
ei

gh
te

d 
da

ta
.

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
et

te
s”

 =
 5

,2
08

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

E
N

D
S”

 =
 1

,1
83

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

C
ig

ar
s”

 =
 1

,3
69

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

H
oo

ka
h”

 =
 7

85

D
en

om
in

at
or

 N
 (

un
w

ei
gh

te
d 

nu
m

be
r 

of
 o

bs
er

va
tio

ns
) 

fo
r 

aO
R

 in
 “

Sm
ok

el
es

s”
 =

 8
59

To
ba

cc
o 

pr
od

uc
t t

yp
es

 w
er

e 
ca

te
go

ri
ze

d 
in

to
 f

iv
e 

gr
ou

ps
: c

ig
ar

et
te

s,
 E

N
D

S 
(e

-c
ig

ar
et

te
s 

at
 W

av
e 

1,
 a

nd
 e

-c
ig

ar
et

te
s,

 e
-c

ig
ar

s,
 e

-p
ip

es
, a

nd
 e

-h
oo

ka
h 

at
 W

av
es

 2
 &

 3
),

 c
ig

ar
s 

(t
ra

di
tio

na
l c

ig
ar

s,
 c

ig
ar

ill
os

, 
fi

lte
re

d 
ci

ga
rs

),
 h

oo
ka

h,
 a

nd
 s

m
ok

el
es

s 
to

ba
cc

o 
(l

oo
se

 s
nu

s,
 m

oi
st

 s
nu

ff
, d

ip
, s

pi
t, 

ch
ew

in
g 

to
ba

cc
o,

 a
nd

 s
nu

s 
po

uc
he

s)
.

Fo
r 

ea
ch

 o
f 

th
e 

fi
ve

 to
ba

cc
o 

pr
od

uc
ts

, u
se

 is
 d

ef
in

ed
 w

ith
 r

es
pe

ct
 to

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t/a
ny

 to
ba

cc
o 

pr
od

uc
t:

C
ur

re
nt

 e
st

ab
lis

he
d 

us
e 

is
 d

ef
in

ed
 f

or
 c

ig
ar

et
te

s 
as

 c
ur

re
nt

ly
 s

m
ok

in
g 

ev
er

y 
da

y 
or

 s
om

e 
da

ys
 a

nd
 h

av
in

g 
sm

ok
ed

 a
t l

ea
st

 1
00

 c
ig

ar
et

te
s 

in
 th

e 
lif

et
im

e;
 c

ur
re

nt
 e

st
ab

lis
he

d 
us

e 
is

 d
ef

in
ed

 f
or

 o
th

er
 to

ba
cc

o 
pr

od
uc

ts
 a

s 
cu

rr
en

tly
 u

si
ng

 th
e 

pr
od

uc
t e

ve
ry

 d
ay

 o
r 

so
m

e 
da

ys
 a

nd
 h

av
in

g 
ev

er
 u

se
d 

th
e 

pr
od

uc
t “

fa
ir

ly
 r

eg
ul

ar
ly

”;

M
ak

in
g 

a 
qu

it 
at

te
m

pt
 is

 d
ef

in
ed

 a
s 

ha
vi

ng
 tr

ie
d 

to
 q

ui
t u

si
ng

 th
e 

gi
ve

n 
to

ba
cc

o 
pr

od
uc

t i
n 

th
e 

pa
st

 1
2 

m
on

th
s 

(o
r 

ha
vi

ng
 tr

ie
d 

to
 q

ui
t u

si
ng

 to
ba

cc
o 

pr
od

uc
ts

 g
en

er
al

ly
 in

 th
e 

pa
st

 1
2 

m
on

th
s 

if
 th

e 
re

sp
on

de
nt

 
w

as
 u

si
ng

 m
or

e 
th

an
 o

ne
 ty

pe
 o

f 
to

ba
cc

o 
pr

od
uc

t a
t b

as
el

in
e)

, o
r 

no
t c

ur
re

nt
ly

 u
si

ng
 th

e 
gi

ve
n 

to
ba

cc
o 

pr
od

uc
t (

or
 to

ba
cc

o 
pr

od
uc

ts
 g

en
er

al
ly

) 
at

 f
ol

lo
w

-u
p 

(i
.e

., 
no

t u
si

ng
 e

ve
ry

 d
ay

 o
r 

so
m

ed
ay

s 
at

 f
ol

lo
w

-
up

);

P3
0D

 u
se

 is
 d

ef
in

ed
 a

s 
us

in
g 

th
e 

pr
od

uc
t a

t l
ea

st
 o

nc
e 

in
 th

e 
pa

st
 3

0 
da

ys
.

T
he

 o
ut

co
m

e 
‘q

ui
tti

ng
’ 

is
 d

ef
in

ed
 a

s 
no

 e
ve

ry
da

y/
so

m
ed

ay
 u

se
 a

t f
ol

lo
w

-u
p 

(v
s.

 e
ve

ry
da

y/
so

m
ed

ay
 u

se
 a

t f
ol

lo
w

-u
p)

 a
m

on
g 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

at
 b

as
el

in
e 

w
ho

 m
ad

e 
a 

qu
it 

at
te

m
pt

 a
t f

ol
lo

w
-u

p.
 S

in
ce

 
no

 P
30

D
 u

se
 a

t b
as

el
in

e 
is

 d
ef

in
ed

 w
ith

 r
es

pe
ct

 to
 e

ac
h 

to
ba

cc
o 

pr
od

uc
t, 

P3
0D

 u
se

 o
f 

‘o
th

er
’ 

to
ba

cc
o 

pr
od

uc
ts

 a
t b

as
el

in
e 

ar
e 

co
ns

id
er

ed
 a

s 
co

rr
el

at
es

 o
f 

‘q
ui

tti
ng

’ 
fo

r 
th

e 
gi

ve
n 

to
ba

cc
o 

pr
od

uc
t a

t f
ol

lo
w

-u
p.

G
E

E
 lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

es
 w

er
e 

us
ed

 to
 a

ss
es

s 
co

rr
el

at
es

 o
f 

no
 e

ve
ry

da
y/

so
m

ed
ay

 u
se

 a
t f

ol
lo

w
-u

p 
am

on
g 

cu
rr

en
t e

st
ab

lis
he

d 
us

er
s 

at
 b

as
el

in
e 

w
ho

 m
ad

e 
a 

qu
it 

at
te

m
pt

 a
t f

ol
lo

w
-u

p 
us

in
g 

tw
o 

w
av

e 
pa

ir
s 

(i
.e

., 
W

av
e 

1-
W

av
e 

2 
an

d 
W

av
e 

2-
W

av
e 

3)
, i

nc
lu

di
ng

 u
p 

to
 tw

o 
ch

an
ge

 d
at

a 
po

in
ts

 p
er

 in
di

vi
du

al
 a

nd
 s

ta
tis

tic
al

ly
 c

on
tr

ol
lin

g 
fo

r 
th

e 
co

rr
el

at
io

n 
am

on
g 

ob
se

rv
at

io
ns

 f
ro

m
 th

e 
sa

m
e 

in
di

vi
du

al
s.

A
ll 

co
rr

el
at

es
 r

ef
le

ct
 b

as
el

in
e 

m
ea

su
re

m
en

t f
or

 e
ac

h 
w

av
e 

pa
ir

 (
e.

g.
, w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 b
et

w
ee

n 
W

av
e 

1 
an

d 
W

av
e 

2,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 a
 p

er
so

n’
s 

ag
e 

at
 W

av
e 

1,
 a

nd
 w

he
n 

ev
al

ua
tin

g 
ch

an
ge

 
be

tw
ee

n 
W

av
e 

2 
an

d 
W

av
e 

3,
 th

e 
ag

e 
co

rr
el

at
e 

re
fl

ec
ts

 a
 p

er
so

n’
s 

ag
e 

at
 W

av
e 

2)
.

1 A
na

ly
se

s 
ad

ju
st

ed
 f

or
 a

ge
 g

ro
up

, s
ex

, r
ac

e/
et

hn
ic

ity
, s

ex
ua

l o
ri

en
ta

tio
n,

 e
du

ca
tio

na
l a

tta
in

m
en

t, 
an

nu
al

 h
ou

se
ho

ld
 in

co
m

e,
 e

ac
h 

to
ba

cc
o 

us
e 

co
rr

el
at

e,
 a

nd
 w

av
e.

2 To
ba

cc
o 

de
pe

nd
en

ce
 s

co
re

 w
as

 d
ef

in
ed

 a
s 

de
sc

ri
be

d 
an

d 
va

lid
at

ed
 b

y 
St

ro
ng

 e
t a

l. 
(2

01
7)

. W
ei

gh
te

d 
m

ea
ns

 a
re

 p
re

se
nt

ed
 w

ith
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s.

 T
o 

es
tim

at
e 

od
ds

 r
at

io
s 

an
d 

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

s,
 th

e 
to

ba
cc

o 
de

pe
nd

en
ce

 v
ar

ia
bl

e 
w

as
 s

ca
le

d 
to

 a
 m

ea
n 

of
 0

 w
ith

 s
ta

nd
ar

d 
de

vi
at

io
n 

of
 1

 f
or

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t (
th

er
ef

or
e,

 O
R

s 
in

di
ca

te
 th

e 
lik

el
ih

oo
d 

of
 th

e 
ou

tc
om

e 
pe

r 
st

an
da

rd
 d

ev
ia

tio
n 

un
it 

in
cr

ea
se

 in
 th

e 
le

ve
l o

f 
to

ba
cc

o 
de

pe
nd

en
ce

 f
or

 e
ac

h 
to

ba
cc

o 
pr

od
uc

t)
.

# E
st

im
at

es
 w

ith
 e

ith
er

 a
 r

el
at

iv
e 

st
an

da
rd

 e
rr

or
 g

re
at

er
 th

an
 3

0 
or

 a
 c

or
re

sp
on

di
ng

 d
en

om
in

at
or

 le
ss

 th
an

 5
0 

ha
ve

 b
ee

n 
su

pp
re

ss
ed

.

G
E

E
 m

od
el

s 
fa

ile
d 

to
 c

on
ve

rg
e 

fo
r 

E
N

D
S,

 c
ig

ar
s,

 h
oo

ka
h,

 a
nd

 s
m

ok
el

es
s 

to
ba

cc
o.

* p 
<

0.
05

**
p 

<
0.

01

**
* p 

<
0.

00
1

“.
” 

In
di

ca
te

s 
th

e 
ad

ju
st

ed
 G

E
E

 m
od

el
 w

as
 n

ot
 a

bl
e 

to
 c

on
ve

rg
e,

 li
ke

ly
 d

ue
 to

 s
m

al
l c

el
l s

iz
es

.

Tob Control. Author manuscript; available in PMC 2020 September 28.


	Abstract
	INTRODUCTION
	METHODS
	Data Source and Participants
	Measures
	Tobacco product use
	Cessation behaviors
	Tobacco dependence
	Demographic characteristics

	Statistical Analyses

	RESULTS
	Discontinuing Use
	Adults
	Cigarettes
	ENDS
	Cigars
	Hookah
	Smokeless tobacco

	Youth

	Making a Quit Attempt
	Adults
	Cigarettes
	ENDS
	Cigars
	Hookah
	Smokeless tobacco

	Youth

	Quitting Among Quit Attempters
	Adults
	Cigarettes
	Smokeless tobacco

	Youth


	DISCUSSION
	Limitations
	Summary and Implications

	References
	Table 1:
	Table 2:
	Table 3:
	Table 4:

